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Abstract
The majority of crime in the United Kingdom takes place in establishments where people buy
and consume alcohol. Owing to this, a large proportion of crime takes place against those
who are under the influence of alcohol, as well as being witnessed by alcohol intoxicated
bystanders. This thesis examines the relationships between alcohol intoxication and memory
in the victims and witnesses of crime, and more specifically sexual assault. The aim of the
thesis is to better understand the effects that alcohol intoxication has on the memory of
victims and witnesses of crime by systematically exploring existing literature on the
misinformation effect (Chapter Two). Next, a quantitative study examining the
informativeness of uncertainty indicators in identifying accuracy in police interviews, and the
impact of alcohol intoxication on accuracy in these interviews is presented (Chapter Three).
The psychometric properties of the Alcohol Use Disorder Identification Test (AUDIT) are
next discussed, following its use in the screening process of participants in Chapter Three
(Chapter Four). Finally, the theoretical and practical implications of the overall findings of
the study are presented (Chapter Five).
This thesis identifies areas for future research in order to better understand the effects of
alcohol on victim and witness memory, as well as suggesting a novel method of
understanding victim accuracy through uncertainty indicators in police interviews. The thesis
goes on to identify potential aspects of the police interview process that may introduce error,
and suggests ways in which this may be altered in the future to collect full and accurate
accounts from victims of sexual assault. The requirement for education of those within the
Criminal Justice System regarding the effects of alcohol on memory are also discussed with

the aim of improving the perceived credibility of intoxicated victims and witnesses.
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Chapter One

Research and data have demonstrated a strong link between alcohol and crime, with
England and Wales statistics reporting more alcohol related offences than none alcohol
related offences in 2017 (Office for National Statistics, 2018; ONS). Monds et al. (2021)
conducted a survey of individuals who had witnessed a crime involving intoxication and
reported that the most frequently implicated substance was alcohol (19.4%), followed by
amphetamines, ecstasy, cocaine, and sedatives, with cannabis reported as being involved least
often (1.7%). Crime occurs most commonly in places where alcohol is sold and consumed
(Leaonard et al., 2002). The Crime Survey for England and Wales combined data sets for
2012/2013 and 2013/2014 and reported that 93% of alcohol related violent offences took
place in or around a pub or club, 70% took place in a public space, and 51% of incidents
occurred on the street (ONS, 2015). As well as violent incidents occurring in these settings,
research has also found that bars and clubs often serve as antecedent settings to sexual
aggression, including rape, attempted rape, stalking, sexual assault, and sexual harassment
(Anderson et al., 2007; Fox & Sobol 2000; Graham & Wells, 2001). The Scottish Crime and
Justice Agency (2021) report that in 44% of violent offences, offenders were believed to be
under the influence of alcohol, and survey results showed 25% of victims consumed alcohol
prior to the offence. This picture appears to be consistent globally, with 52.9% of police
offers in the US stating that it is common to encounter intoxicated witnesses, and 20.2%
reporting that this is very common, with the remaining officers stating it was either unusual
(17.6%) or very unusual (5.9%; Evans et al., 2009). Further, despite the prevalence of
intoxicated victims and witnesses being interviewed by the police (44% in the UK; Crossland
et al., 2018), police officers report that they lack standardised guidelines for interviewing
these witnesses and victims and that they are unclear about the procedures and their

effectiveness (Crossland et al., 2018; Evans et al., 2009).



Eyewitness testimony can be essential evidence when solving crimes, and inaccurate
or unreliable testimony can mislead professionals in the Criminal Justice System, or
potentially lead to miscarriages of justice within the Criminal Justice System (Monds et al.,
2021). When presented with eyewitness testimony, an important consideration for
professionals in the system (such as solicitors) and jurors is the credibility of the witness or
victim. Perceptions about this credibility may have implications not only for the approach
taken to investigating the offence, but also eventual court proceedings, with intoxication
affecting verdicts through perceptions of impairment (Evans & Schreiber Compo, 2010).
When other evidence of guilt is lacking, the reduced credibility of a victim or witness can
impact whether a suspect is prosecuted, and how they are prosecuted (Flowe, 2011). Lindsay
(1994) additionally considered the effects of the severity of intoxication. They presented
jurors with an eyewitness who had consumed one, eight, or twenty-four beers in four hours,
and in different scenarios, the eyewitness was either confident or not confident. It was found
that the verdicts of the mock jurors were not influenced by alcohol consumption by the
confident eyewitness, but that guilty verdicts decreased as alcohol consumption increased by
the not confident juror. Monds et al. (2021) report that the majority of survey respondents
believed that alcohol had a ‘large negative effect’ on memory, with a higher proportion of
individuals reporting that alcohol intoxicated witnesses were less credible than sober
witnesses. It was also found that participants with experience in serving alcohol (such as bar
staff) were more likely to report that they believed alcohol intoxicated witnesses were just as
credible as sober witnesses. This perspective is in line with a review by Jores et al. (2019)
that found alcohol intoxication reduced the quantity, but not accuracy, of information recalled
by those that are alcohol intoxicated. Participants in the survey (Monds et al., 2021) may
have had more experience in dealing with alcohol intoxicated individuals, leading to a

potentially more accurate perception of their recall abilities. This demonstrates that
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perceptions of witness and victim testimonies may differ dependent on personal experiences.
It also indicates the importance of educating both professionals and jurors on the actual
effects of alcohol intoxication on memory.

Erroneous eyewitness testimony has been found to be a leading cause of wrongful
convictions by The Innocence Project (2020), further lending support to the importance of
obtaining accurate testimony from witnesses and victims. This may be especially pertinent
for allegations of rape where there are often conflicting versions of events in the absence of
other strong, corroborating evidence (Lundrigan et al., 2019). Between 2006 and 2009 in
England and Wales, 47% of offenders charged with rape who pleaded not guilty and went to
trial were not convicted of rape, and these figures have further dropped to 41% in 2012, and
36% in 2017 (ONS, 2018). These falling conviction rates for sexual crimes are thought to be
affected by a number of issues. Community views, stigma, and the acceptance of rape myths
(attitudes and beliefs that suggest victims are at fault for being raped; Brownmiller, 2005)
may reduce the rate of initial reporting (Hill & Marshall, 2018), and the decisions made by
the police and legal professionals about which cases will proceed through the Criminal
Justice System, based on the likelihood of conviction, can lower rates of prosecution
(Pattavina et al., 2016). Unanimous verdicts must be reached by jurors in the United
Kingdom, and these must be reached beyond reasonable doubt, however, misconceptions
about alcohol and memory in relation to sexual offences may introduce doubt (Hamilton &
Tidmarsh, 2020). This suggests a need to better understand how jurors view intoxicated
victims and witnesses.

The Crown Prosecution Service (CPS) guidelines state that individuals can provide
evidence in criminal proceedings if they are able to understand the questions put to them, and
others can understand their responses (CPS, 2018). Credibility when referring to

eyewitnesses relates to the individual’s trustworthiness (how honest they are perceived to be)
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and their personal expertise (a perception of the eyewitness’s knowledge of the event, their
accuracy, and their ability to give evidence; McGuire, 1985). Reliability is defined as being
consistently good in quality or performance (Waite, 2012). Evans et al. (2019) aimed to
explore mock jurors’ perceptions of both witnesses and victims of crime at different levels of
intoxication. They found that the mock jurors perceived the intoxicated witness and victims
to be less credible and that this perception of credibility did not vary between mildly and
severely intoxicated witnesses and victims. Similar findings were seen in a study by Schuller
and Stewart (2000), who found that when victims were alcohol intoxicated, police officers
blamed the victims more and perceived the victims as less credible. This effect is also seen
elsewhere in the Criminal Justice System: 90% of psychology and law experts (from both the
American Psychology-Law Society, and the European Association of Psychology and Law)
agree that alcohol impairs recall (Kassin et al., 2001), and judges believe that alcohol
intoxication reduces reliability (Houston et al., 2013).
Theories of alcohol induced memory impairment

A growing body of research suggests that alcohol may reduce the completeness of
eyewitness memory, but not its accuracy, at low to moderate blood alcohol concentrations
(Altman et al., 2018; Colloff & Flowe, 2016; Crossland et al., 2018; Flowe et al., 2016, 2017;
Jores et al., 2019; Monds et al., 2019; Van Oorsouw & Merckelbach, 2012). There are a
number of theories that examine why alcohol may affect the memory of those that ingest it.
Alcohol Myopia Theory (Steele & Josephs, 1990) states that alcohol limits the number of
external and internal cues that an individual can both perceive and process. It goes on to state
that immediate and salient experiences, therefore, have a greater influence on decision-
making and behaviour. These immediate and salient experiences are referred to as central
details, and those outside of this are referred to as peripheral details. The theory suggests that

alcohol intoxicated individuals will have better memory for central details, such as the
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actions of a key figure in a scenario, than peripheral details, such as the colour of the front
door of the house where the event took place. This theory is supported by Schreiber Compo
et al. (2011), who found that intoxicated participants recalled fewer accurate peripheral
details than sober participants, however, there was no significant difference between the
number of central details recalled across groups. Alcohol Myopia Theory is, however, not
supported by other studies. Van Oorsouw and Mercklebach (2012), for example, found that
moderately and severely intoxicated participants recalled fewer central details. In addition,
only severely intoxicated participants demonstrated reduced recall of peripheral details.
Further, Flowe et al. (2016) did not find a significant difference in the recall of central or
peripheral details between alcohol intoxicated or sober groups, however, they found that in
general, all participants recalled central memory more accurately, regardless of experimental
group. The mixed results when considering Alcohol Myopia Theory raise questions regarding
the use of the theory in explaining the effects of alcohol on the memory of witnesses and
victims.

Hypervigilance theory (Testa et al., 2006) states that an individual’s beliefs and
expectations about the impact that alcohol may have on their memory can change their
behaviours and cognitions. This theory states that this effect exists without the physiological
impact of alcohol itself in order to compensate for a perceived deterioration in cognitive
functioning (Fillmore & Blackburn, 2002; Testa et al., 2006). Testa et al. (2006) found that
women who believed they had consumed alcohol showed more cautious behaviours in a
sexual assault scenario than women who did not believe they had consumed alcohol. The
women that believed they had consumed alcohol, but had not, displayed lower intentions to
engage in sexual approach behaviours and higher intentions to resist sexual advances from a
male. It was suggested that this may be due to the women who expected they had drank

alcohol recognising their own vulnerability and adapting their behaviour accordingly.
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Schreiber Compo et al. (2011) lent further support for the theory, finding that placebo
participants expressed more uncertainty in their answers than both sober and intoxicated
participants, suggesting that they may have been regulating their memory more stringently
following concerns that alcohol had impaired their memory. Gawrylowicz et al. (2019)
additionally used a reverse placebo group in which participants expected to be in the sober
group but were given alcohol. This group performed worse than the alcohol, placebo, and
control groups during cued recall, although no significant differences were seen in free recall.
That is, the reverse placebo group gave more incorrect responses and made more errors
(providing inaccurate information) during the cued recall portion of a memory test than any
other group. Together, this research suggests that alcohol may affect cognition, in turn
weakening memory, but that knowingly consuming alcohol may allow for individuals to
compensate for this. Flowe et al.’s (2019) findings demonstrated that women who expected to
receive alcohol provided less complete accounts during recall than those who expected to
receive tonic, regardless of beverage group. This suggests that they may have been
compensating for memory impairment from alcohol by omitting any information they were
not certain of. These women also showed better discriminability between correct and
incorrect details on a recognition test compared to those that expected tonic water, however,
their recall performance did not differ. These findings suggest that individuals who know
they are consuming alcohol will compensate for the physiological effects of alcohol on
memory by paying closer attention to tasks, and omitting information of which they are not
certain.
Thesis aim

It is clear the importance of understanding the effect of alcohol on eyewitness
testimony due to the high rates of alcohol intoxicated witnesses and victims encountered by

the police (Crossland et al., 2018). The effects of alcohol on the memory of witnesses and
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victims, however, are unclear, as there are mixed findings from studies in the literature to
date. The literature suggests that there are conflicting perceptions of alcohol intoxicated
victims and witnesses held by jurors and professionals in the Criminal Justice System. The
mechanisms behind the effect of alcohol on memory reporting are also unclear. The aim of
this thesis is to better understand the impact of alcohol intoxication on the memory of
witnesses and victims of sexual assault. This will be achieved by reviewing the existing
literature and methodologies for exploring this topic, exploring the accuracy of information
given by those in a police-style interview related to a mock sexual assault, and by assessing
whether metamemory indicators can provide insight into the accuracy of these witnesses and
victims. The ultimate goal of work in this area is to provide clear advice to the police, jurors,
and to other parts of the Criminal Justice System on how best to collect and interpret memory
evidence from intoxicated witnesses and victims of crime.

It is noted that throughout this thesis, witnesses and victims are often conflated. This
is a reflection of the current literature surrounding the topic, which has not clearly
differentiated between the terms. While current studies have aimed to explore the impact of
alcohol on memory in a forensic setting, such as witnessing or being victims to a crime, it
must be noted that there is, in the real world, a clear distinction between these two groups.
Victimisation is, in general, highly likely to be perceived as more traumatic than witnessing a
crime, and research differs in its opinions of whether the impact of this trauma affects
memory in a negative way. Some research suggests that stressful and traumatic memories can
lead to impairments in memory, as these memories can be challenging to retrieve as coherent
verbal narratives (Herman, 1992). However, more recent research has suggested that trauma
may not impair, or may even enhance, stressful memories (Christianson, 2014). Rivera-Velez
et al. (2014) noted that victims of sexual abuse did not demonstrate memory deficits, where

the contents of the memory were trauma related, however no studies have compared the
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impact of trauma on the memory of witnesses compared with victims. As much research
suggests no deficits in trauma-related memories, and no distinction has been made between
the two groups in research, the terms are used interchangeably throughout this thesis.
Chapter summaries

To achieve the thesis aim, Chapter Two takes a systematic literature review approach
to exploring existing knowledge related to alcohol and misinformation. Misinformation is
misleading information that individuals are exposed to, following an event (see Chapter Two
for a full explanation of the concept). The review explores research that has examined the
effects of alcohol on the acceptance of misinformation in those who are witness or victims of
crime. The review presents mixed findings, with some studies finding that alcohol
intoxication increases the acceptance of misinformation in witnesses or victims, and other
studies finding no detrimental effects of alcohol intoxication. The dose dependent effects of
alcohol were reviewed where possible. The review also discusses factors that might influence
misinformation acceptance in sober versus alcohol intoxicated witnesses, such as delayed
testing. Chapter Three uses quantitative techniques to explore the effects of alcohol
intoxication on the memory of participants that have experienced a hypothetical rape
scenario. The study considered metamemory, which is the knowledge one has about their
own memory, as well as the process of self-monitoring memory (Pannu & Kaszniak, 2005).
Specifically, it explores whether participants’ use of uncertainty indicators can be used to
identify accurate or inaccurate memory details reported throughout a Cognitive Interview.
Chapter Four reviews the psychometric and scientific properties (e.g., reliability, validity) of
the Alcohol Use Disorders Identification Test (AUDIT). The AUDIT is used not only in
healthcare settings to screen for alcohol use disorders, but is particularly relevant, and
frequently used, as a tool for researchers to screen participants in alcohol intoxication studies

and was used when screening the participants in Chapter Three. Finally, Chapter Five



summarises findings from the previous chapters and draws conclusions from across the
thesis, discussing practical implications and recommendations for future research and

Criminal Justice System Policy.
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Chapter Two
A Literature Review Following a Systematic Approach: The Effects of Alcohol
Intoxication on the Suggestibility of Eyewitnesses
Abstract
Alcohol is often involved in criminal offences, and these offences often take place in
establishments where witnesses are also likely to have consumed alcohol. Research related to
alcohol and memory demonstrates that in basic memory studies, alcohol may reduce the
amount of information recalled (memory completeness) but not the accuracy of this
information (Jores et al., 2019). Basic memory research utilises word lists and other
recognition tests to explore participants’ memory. Although the evidence base related to
alcohol and eyewitness memory is growing, there are still important aspects of this context to
be explored. The effects of alcohol intoxication on the reporting of misinformation are still
relatively under researched when considering the importance of minimising misinformation
reported by witnesses in the Criminal Justice System. This chapter aimed to systematically
review the literature relating to the effects of alcohol intoxication on eyewitness
suggestibility. Five electronic databases were searched for relevant literature, initially
yielding 363 results. Eleven papers met the inclusion criteria for this review. The quality
assessments of the eleven identified papers suggested that, despite the limited amount of
research, the papers included were of high quality. Comparison of the results across these
studies showed mixed findings, possibly due to the vastly different methodologies employed
across the research. The effects of delayed testing, differing intoxication levels, and the
timing of intoxication in relation to the introduction of misinformation are discussed, along
with the strengths and limitations of current methodologies. Recommendations for future

research are made, and the practical implications of this research are discussed.
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Introduction

Previous research has shown that alcohol use is closely linked to offending behaviour
(Fast et al., 1999). According to the Ministry of Justice (2015), 52% of adults who frequently
visit pubs or bars have witnessed crime, compared with 25% of adults who do not visit these
establishments regularly. This would suggest that the numbers of intoxicated witnesses
encountered by the police are high. Although this is a common occurrence, it is noted that
there is little guidance for the police regarding the interviewing of intoxicated witnesses or
victims (Crossland et al., 2018). In England, formal interviews cannot be conducted with
witnesses when they are intoxicated, however, some officers collect initial statements before
the witness is sober (Crossland et al., 2018). As well as having an impact on the evidence
gained to progress an investigation, the intoxication of a witness can also impact the beliefs
of those in the court process about the accuracy of the information provided. This is
important as witnesses often provide central leads in cases (Fisher & Schreiber, 2007).
Benton et al. (2006) stated that jurors in particular could have limitations in their knowledge
of factors affecting the accuracy of eyewitness testimony. Jurors may perceive intoxicated
witnesses to have been more cognitively impaired than sober witnesses, affecting how they
assess the quality of their accounts (Evans & Schreiber Compo, 2010). This has also been
seen in a survey of psychology and law experts (from both the American Psychology-Law
Society, and the European Association of Psychology and Law) by Kassin et al. (2001). This
survey found that 90% of respondents agreed that alcohol intoxication would impair the
witnesses’ performance when giving a statement, and 65% stated they would be willing to
testify about the negative effects of alcohol. Despite the commonly held beliefs about the
negative impact of alcohol on memory, research findings in this area are not always simple or

consistent.
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Research shows that intoxicated eyewitnesses may be less able to attend to multiple
cues at the time of encoding and therefore may be less able to draw inferences from incoming
information, or relate it to knowledge they already have (Marinkovic et al., 2004). It has been
shown that alcohol intoxication at encoding decreases participants ability to discriminate
previously seen items, from not previously seen items in recognition tasks (e.g., Ray & Bates,
2006). Alcohol intoxication at encoding may impact the hippocampus’ ability to manage new
input, meanwhile other recently formed memories (prior to consuming alcohol) are protected
from retroactive interference (memory interference by any post-learning material) that they
would otherwise encounter from the encoding of new information (Wixted, 2005).Others
agree that disrupted hippocampus function impacts the formation of autobiographical
memories and, have therefore also concluded that alcohol intoxication during encoding harms
memory performance more that alcohol intoxication during retrieval (White, 2003; Mintzer,
2007). This effect of alcohol on encoding has been reliably demonstrated in basic memory
research using word lists and other recognition tests. However, the methods used in basic
memory research sometimes make it difficult to apply the findings of this research to forensic
contexts. Unlike in basic research, in forensic contexts there is likely to be increased
emotional arousal arising from witnessing a crime and witnesses’ memories are tested
differently, as they are asked to freely recall information during a police interview. Real-
world intoxicated witnesses’ memory is also likely to be more complex, containing
information of both high and low salience. These limitations make it challenging to apply
findings from basic memory research to real-world scenarios.

Because of the differences between basic research and forensic contexts, researchers
have studied the relationship between alcohol and eyewitness memory, particularly trying to
replicate the effects in real-world eyewitness contexts (Soraci et al., 2007). Applied memory

literature exploring the effects of alcohol on memory accuracy and overall completeness



20

yield mixed results (Hagsand et al., 2013). Some studies have found that alcohol can decrease
the amount of information recalled but that it does not affect the accuracy of the information
that is given when compared with sober participants (Flowe et al., 2019). Other studies,
however, have found no decrease in the completeness of information provided by intoxicated
eyewitnesses (Schreiber Compo et al., 2011). Some studies examining the accuracy of
participants’ memories, regardless of completeness, have found reduced levels of accuracy in
intoxicated participants compared to sober participants (Bartlett et al., 2022; Read et al.,
1992; Van Oorsouw & Mercklebach, 2012). In contrast, a meta-analysis conducted by Jores
et al. (2019) found that overall, alcohol significantly decreased the number of items of correct
information provided by intoxicated individuals, however, did not increase the amount of
incorrect information reported, meaning that while less information is reported, it is not less
accurate. The Jores et al. results suggest that alcohol intoxication does affect the
completeness of memory but not the accuracy. These results suggest that alcohol intoxication
does affect the completeness of memory but not the accuracy. It is important to note,
however, that many studies exploring the effect on alcohol of eyewitness memory occur in
the laboratory where researchers are ethically limited in the amount of alcohol they can give
to participants. Jores et al. (2019) state that the level of intoxication experienced by
individuals can impact on memory, suggesting that any effects are, at least in part, dose
dependent. Hagemann et al. (2013) state that many witnesses have a blood alcohol
concentration (BAC) of over 0.18% however, participants in laboratory studies have BAC’s
considerably less than this, making it difficult at times to generalise laboratory findings to
real-world instances of witnessing a crime.

The findings of laboratory studies of alcohol and memory can be explained through
theories such as Alcohol Myopia Theory (AMT). AMT’s (Steele & Joseph, 1990) suggestion

that alcohol causes an individual’s attention to be narrowed to salient cues, while reducing
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their ability to remember peripheral information may be clear in a forensic context. In this
context, it is likely to be details about the offender that are salient or central. This has been
demonstrated by research that has shown that intoxicated witnesses are just as accurate as
sober witnesses when identifying the perpetrator of a crime from a photographic line-up
(Kneller & Harvey, 2016).

Alcohol hypervigilance may also be helpful in understanding the relationship between
alcohol and eyewitness memory in a forensic context. The theory suggests that people who
are aware or expect that they have consumed alcohol are aware of its negative impact on
memory and expect to experience this, therefore being conservative in their reporting, or not
reporting information of which they are unsure (Schreiber Compo et al., 2011). This expected
impairment may impact an individual’s performance to a greater extent than any actual
alcohol effects (Evans et al., 2017) and may be seen in the reporting of fewer pieces of
information in situations such as police interviews.

Despite the existing research exploring the relationship between alcohol and
eyewitness memory, there is little research exploring the relationship between alcohol
intoxication and witness suggestibility. Suggestibility in eyewitnesses refers to the
vulnerability in memory which can lead to reporting of erroneous details (misinformation)
when questioned about the scenario that was witnessed, either through suggestive questioning
or from exposure to misleading post-event information, that individuals may accept or reject
(Ridley & Gudjonsson, 2013). Misinformation is defined as misleading information
presented following an event. Exposure to this can create a misinformation effect in which
individuals are less accurate in their reporting of information because they include this
misleading post-event information in their memory reports (Lindsay, 2008). Methods in
research exist to produce suggestion-induced misinformation, such as the misinformation

paradigm. In the misinformation paradigm, participants are exposed to an event and are then
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provided with false information about the event. Later, it is determined whether or not these
false memories are reported during memory tests (Loftus, 2005). The majority of studies
examining the misinformation effect have found that the effect does exist, with the magnitude
of the effect depending on the characteristics of the study and the memory test used (Blank &
Launay, 2014). For example, research suggests that misinformation is more likely to be
reported when the misinformation is repeated (Foster et al., 2012), or when the
misinformation is presented through a narrative rather than through questions (LaPaglia &
Chan, 2013)

How might witnesses’ suggestibility to misinformation differ in witnesses who have
versus have not been alcohol intoxicated? On the one hand, the negative effects that alcohol
can have on the encoding of memories and on the completeness of a witness’s memory mean
it is possible that witnesses who were intoxicated compared to sober at encoding would be
less able to detect discrepancies between stored and suggested information (Van Oorsouw et
al., 2015). Nash and Takarangi (2011) also suggest that participants may then look to less
credible sources of information to fill in gaps in their memory caused by cognitive
impairments at encoding. These factors may in turn, lead to intoxicated witnesses being more
likely to report misinformation compared to their sober counterparts. Put another way,
because people seem to be more suggestible when their memory for the original event is
weak, previously intoxicated compared to sober witnesses may be more suggestible because
alcohol has disrupted encoding conditions for the original event (Zaragoza et al., 2007). It is
however of note that alcohol intoxication can disrupt the consolidation of memory traces
(Soraci et al., 2007) and may reduce the depth of memory traces (Birnbaum et al., 1978),
leading to impaired completeness of memory. This suggests that alcohol may impair memory

through a number of mechanisms.
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On the other hand, it is possible that alcohol intoxication will reduce suggestibility to
misinformation. According to retrograde facilitation (Wixted, 2004; 2005), if alcohol is
administered after encoding but before exposure to misinformation, the individual will be less
likely to report misinformation at test. This is due to alcohol disrupting the formation and
encoding of new (false) memories after intoxication. The misinformation would, therefore,
not disrupt the recently formed memory of the event and, in turn, decrease retrograde
interference, improving memory accuracy. This is supported by Gawrylowicz et al. (2017),
who demonstrated the positive effects of alcohol on reduced reporting of misinformation by
an intoxicated group and a reverse placebo group where participants did not expect but were
given alcohol. Clearly, the timing of alcohol consumption in relation to witnessing an event is
important.

The current study

The results of existing research exploring alcohol and eyewitness suggestibility are
mixed possibly due to differing methodologies employed by researchers in each study. This
review aims to present a clearer picture of the research thus far. Suggestibility will be
considered along with other variables that may impact the effects of alcohol intoxication such
as the timing of alcohol administration and intoxication levels. It is important to understand
alcohol’s effects on suggestibility to misinformation as reporting misinformation when being
interviewed by the police or in court may seriously impact the accuracy of potential
prosecutions. Also, misinformation may be introduced in a number of ways after an
individual has witnessed a crime, such as discussing what was witnessed with others (Eisen et
al., 2017). This may be particularly important when considering that establishments where
alcohol is consumed are often visited by pairs or groups of friends.

A preliminary search of PsychArticles, PsychInfo, Web of Science, Scopus, and

Pubmed was undertaken on the 12" of February 2020 and no systematic reviews exploring
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the link between alcohol intoxication and suggestibility were found. A later review by Kloft
et al. was published in 2021, however, the review has been critiqued by Flowe and Schreiber
Compo (2021) stating that there were concerns regarding the external validity of many of the
studies referenced in the review, as well as concerns that some results are highlighted over
others. While some of the same studies are included within this review, the external validity
of these studies is commented on and caution is exercised in drawing conclusions that relate
to police and practice, owing to this. The review was also narrative, rather than systematic,
meaning only weak conclusions can be drawn (Pae, 2015). As such, the current systematic
review was necessary. The main aim of this systematic review was to explore the relationship
between suggestibility and alcohol, and any factors that may moderate this relationship if

found.

Method

Systematic search

The systematic search for this literature review began with a scoping exercise to
determine whether or not this review was viable by determining the current extent of the
literature regarding suggestibility and alcohol intoxication. It was determined that there was
literature in this area but that the research was limited, suggesting that a review was
warranted to determine gaps in the literature to inform future research.

A search of five bibliographic databases was conducted as all were deemed to contain
research related to psychology, other social sciences, and medicine which was deemed
relevant to alcohol research (Booth et al., 2016). The databases used were PsychArticles,
Psychinfo, Web of Science, Scopus, and Pubmed. No further papers were found through

additional methods of searching, such as the use of Google Scholar or through the reference
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lists of existing papers. Papers found were also discussed with an expert in the field who
agreed that, in their opinion, no key papers were missing.

After preliminary searching to ensure these databases were relevant, search terms that
would yield appropriate research were developed by mapping key terms from relevant papers
to subject headings. Key terms can be found in Table 1. The terms were then applied to each

database using Boolean operators (Appendix 1).

Table 1

Search Terms

Alcohol Witness Suggestibility

Alcohol Eyewitness* Suggestibility

Alcohol myopia  Legal testimon™ Misinformation
effect

Alcohol intoxicat* Legal evidence

False memor*

Drunk* Witness testimon*
Blood alcohol Evidence
concentration

Cross examin*
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After preliminary searching, a population, intervention, comparator, and outcome

(PICO) framework (Richardson et al., 1995) was developed to ensure that only literature

relevant to the aims of this review were included (Table 2).

Table 2

Inclusion and exclusion criteria

PICO Inclusion Criteria  Exclusion Criteria Rationale
Population Any gender / sex Below legal drinking age ~ Any group above the legal
in the country in which the drinking age in each country was
Any nationality study was conducted considered likely to witness a
crime while potentially under the
Any ethnicity influence of alcohol, or

Age range 18+

consuming alcohol after the
event. The only exclusion
criterion was that participants
should be over the legal drinking
age as studies would be required
to give alcohol to participants or
measure BAC in public houses
where those consuming alcohol

should be doing so legally.

Intervention/ Participants
Exposure

believe

consume alcohol or

Any drug aside from

alcohol used

The effects of alcohol were the
focus of this review. Studies in a

preliminary data search have
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they are consuming

alcohol

Confederates (actors Studies that did not

working for the
researchers that
participants believe
are fellow
participants) in
study consume or
are believed

to be consuming

alcohol

Misinformation

paradigm

present misinformation to

participants

showed different effects of other
drugs such as cannabis or
stimulants that could not be

compared to alcohol’s effects

Comparator

Sober participants
who believe they are

sober

Or

Sober participants

who believe they are

intoxicated

There were no exclusion criteria
for comparator due to the limited
research in the area and the
greatly varying methodologies

used by researchers
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Or

Participants as own

control i.e. sober
testing

on a different

occasion

Outcome Misinformation Outcome was defined as the
reported by the amount of misinformation
participant reported by participants at test to

measure suggestibility

Amount of
misinformation
detected at test

Study Design Either laboratory Both laboratory and field studies

studies or field

studies

were included in this review,
again due to differing
methodology across research.
Laboratory studies were most

often randomised control trials.

Other Factors Language of

publication: English

Any other language

Due to time constraints, only
studies that were published in

English were used due to the
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Peer reviewed lengthy process of translation.

studies Studies were included,
regardless of whether or not they
were peer reviewed. Peer
reviewed, none peer reviewed,
and status unknown studies were
included in order to reduce
sampling bias, and due to the
limited amount of research in

this area.

Searches were conducted on the 18™ of July 2022. Once databases had been searched
and papers had been found, all duplicates were removed and papers were first sifted through
by title to ensure that studies met the inclusion criteria. Two hundred and thirty-seven papers
were removed due to irrelevance in title, leaving twenty-five papers. Next, papers that did not
meet the PICO inclusion/exclusion framework according to their abstract were excluded.
Two papers were excluded on this basis. Full texts were sourced for the remaining twenty-
three papers from the University of Birmingham online library or journal websites. The
remaining papers were read in full and were evaluated using the PICO framework and a
further ten studies were excluded (appendix 2). No additional relevant papers were found in
the references of others. Figure 1 shows the number of papers at each stage of this method
and how many were removed on each basis. Full text for two papers (Ashok et al., 2016;
Reich, 2003) could not be found and attempts were made to contact the researchers via

Research Gate however no reply was received (appendix 3).



Figure 1

Flow chart of excluded studies
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Quality assessment

The remaining eleven papers (containing twelve studies) were quality assessed. The
quality assessment tools were based on checklists obtained from the Critical Appraisal Skills
Programme (CASP, 2018). Two different checklists were used, because the papers being
reviewed were either laboratory or field studies. This made the CASP (2018) frameworks for
randomised control trials (RCT) and case cohort studies most appropriate when assessing
laboratory and field studies, respectively. Both checklists were adapted to be relevant to the
studies being examined (please find adapted checklists in appendix 4). The CASP (2018)
case cohort study checklist states that it is designed for use with longitudinal studies. None of
the included studies in this review were longitudinal studies, therefore questions 6a and 6b,
relating to follow-ups, were removed. The question “What are the results of this study?” was
removed from the field study checklist, as scoring for this question was likely to introduce
bias through giving higher or lower scores depending on the support found for the hypothesis.
In the RCT checklist, two questions were added to allow comparison between the RCT and
case cohort checklists. These questions were ‘have the authors considered all important
confounding variables?’ and ‘are the results in line with other evidence?’. It was deemed
appropriate to use two separate checklists to quality assess the studies, as the combining of
questions into one checklist caused issues with scoring. It was possible that studies may have
been scored as a lower quality for not meeting requirements of the checklist due to study
type. For example, the question “Was the cohort recruited in an acceptable way?”” would have
differing thresholds in both laboratory and field studies. In the field, only opportunistic
sampling of approaching individuals would have been accessible and this cannot be
compared to the recruitment process of laboratory studies.

As CASP (20108 state that the checklists are an educational tool, no scoring system is

suggested. Therefore, a scoring system was devised whereby a “yes” response scored 2,
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where data was not reported, or the answer was unclear, this scored 1, a “no” response scored
0. These scores were then converted into a percentage based on the total possible score for
each checklist (26 for RCT’s and 20 for field studies). When scoring effect size, a small to
medium effect (i.e., >0.2<0.5) scored 1 and any effect size greater than medium (i.e., >0.5)
using Cohen’s (2013) cut-off scores, scored 2. Where effect size was not reported, a score of
0 was given. In general, partial support of the hypothesis scored 1, while full support scored
2. A rating of 0 was not used for this question as finding no support for the hypothesis was
not deemed to represent a poor quality study. The question “How precise were the results?”
was judged based on the reporting of confidence intervals, when 95% confidence intervals
were reported a score of 2 was given, no confidence interval reporting scored 0.

There was no quality assessment cut-off score that would have been used to exclude
papers. No papers were excluded based on the quality assessment due to the limited amount
of research in the field and a lack of clear methodological approach to this research. Quality
assessment was, however, considered when interpreting the results of the studies. All studies

had a quality score between 65 and 96%. All quality assessments can be found in appendix 5.

Data Extraction
A form for data extraction was created and collected data regarding the study’s aims,
the population studied, methodology, BAC of participants that received alcohol, the format of

MI effect testing, and the study outcome. The extracted data are displayed in Table 3.



Table 3
Data Extraction

Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Title: To Sample size:  Laboratory or ANOVA  Yes-no Alcohol No alcohol 65%
Absolute investigate 117 field study? alcohol given, expectancy given, only
memory whether Laboratory but told increased studied
distortions: subjects who  Age: alcohol group  suggestibility  expectancy
alcohol were falsely ~ Unknown—  Control group? were
placebos told they undergraduat Yes significantly
influence the  were e students more likely to
misinformatio consuming Timing of alcohol be misled
n effect alcohol Gender: consumption?

would be Unknown N/A
Author: more
Assefi, Garry  susceptible to How much

misleading alcohol was
Year: 2003 post event given/BAC? N/A

information
Location: than their Intoxicated at
New Zealand counterparts encoding? No

who were

told they Intoxicated at

were not misinformation?

consuming No

alcohol

Intoxicated at
test? No



Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Format of

memory test? 19

item forced

choice test

containing

misinformation

and correct

information, with

confidence

ratings

How many times

tested? Once

Times between

tests? N/A
Title: The To examine Sample size:  Laboratory or Correlatio  No Increased Only a brief  95%
effects of the tendency 67 field study? Field ns with intoxication delay
alcohol and of sober and bootstrappi levels were between
co-witness intoxicated Age: 18-65 Control group? ng of 1000 related to encoding and
information mock- M=334 No samples reduced recall was
on memory witnesses to  Gender: 26 overall used which
reports: a incorporate females Timing of alcohol accuracy and  is not
field study correct and consumption? less complete  consistent
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
misleading 36 males (5 Before being accounts, but  with the
Author: post-event participants  approached by did not make  longer delays
Bartlett, information did not researchers participants in real-world
Albery, from a sober  disclose their more likely to  scenarios of
Frings, & co-witness gender) How much report police
Gawrylowicz alcohol was misinformatio  interviews
given/BAC? N/A n. following a
Year: 2022 Mean BAC = crime
0.05% Rang =
Location: UK 0.01 —0.19%

Intoxicated at
encoding? Yes

Intoxicated at
misinformation?
Yes

Timing of
misinformation?
Immediately after
encoding

Intoxicated at
test? Yes
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Format of

memory test?

Free recall

portion and 12

cued recall

questions related

to the video

watched

How many times

tested? Once

Times between

tests? N/A
Title: The To explore Sample size:  Laboratory or Log-linear Yes The dyad A low to 96%
intoxicated whether 122 field study? analysis condition did  moderate
co-witness: participants Laboratory including increase dose of
effects of that discussed Age: beverage, misinformatio  alcohol was
alcohol and an event in M=24.10 Control group? discussion, n compared to used as
dyadic pairs would Yes and the individual ~ opposed to
discussion on  incorporate Gender: 106 misinform condition. higher BAC
memory more females Timing of alcohol ation Intoxicated levels in
conformity misinformatio 16 males consumption? reported dyads were no other

n in their Before encoding more likely to
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
and event reports than Chi-square report laboratory
recall individuals, How much analysis misinformatio  studies
and whether alcohol was n than sober
Author: intoxicated given/BAC? dyads and
Bartlett, dyads would 0.6g/kg, BAC= intoxicated
Gawrylowicz, report more 0.01-0.1%, participants
Frings, & misinformatio M=0.06% were no more
Albery n that sober likely to
dyads. Intoxicated at report
Year: 2021 encoding? Yes misinformatio
n that sober
Location: UK Intoxicated at participants

misinformation?
Yes

Timing of
misinformation?
Immediately after
encoding in
discussion with
co-witness

Intoxicated at
test? Yes



Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Format of

memory test?

Questionnaire

based on the

video watched

How many times

tested? Once

Times between

tests? N/A
Title: The To examine Sample size:  Laboratory or Between Yes Witnesses Suggestibilit  88%
impact of the effect of 210 field study? participant who were y
alcohol intoxication Laboratory ANOVA’s intoxicated at  questionnaire
intoxication and Age: 21-47 encoding and  used had not
on witness expectancy, M=24 retrieval were  been
suggestibility  both at Control group? more likely to  previously
immediately  encoding and  Gender: Yes — sober display MI used
and after a retrieval, on 56.66% control, placebo, effect, this therefore
delay suggestibility. female, and intoxicated relationship validity and

Participants 43.34% male groups was driven by  reliability

Author: were tested delayed recall  had not been
Evans, immediately Timing of alcohol participants. evaluated
Schreiber (while in the consumption? No significant
Compo, same Prior to encoding effect of
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
Carol, intoxication intoxication
Nichols- state as How much on overall
Lopez, encoding), or alcohol was acceptance of
Holness, & one week given/BAC? M misinformatio
Furton later (either BrAC=0.08 n was found
intoxicated,
Year: 2018 placebo, or Intoxicated at
sober). encoding? Yes
Location:
USA Intoxicated at

misinformation?
Yes for
immediate group,
no for delayed
testing

Intoxicated at
test? Yes for
immediate testing
condition, no for
delayed testing

Format of
memory test?
Open-ended free
recall, nonleading
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
?

cued questions,

16 forced choice

questions

inducing

misinformation

How many times

tested? Once

Times between

tests? One week
Title: An To explore Sample size:  Laboratory or ANCOVA No Participants in  Participants ~ 96%
experimental  the impact of 80 field study? the delayed were only
examination  alcohol Laboratory condition interviewed
of the effects  intoxication Age: 18-31 were more on one
of alcohol on the M=20.36 Control group? likely to occasion,
consumption  number of Yes report MI whereas
and exposure  accurate and  Gender: however this ~ when the
to misleading inaccurate Female Timing of alcohol was not found police
post-event details consumption? to be higher interviews
information recalled by First phase of for intoxicated are used in a
on participants, study participants real-world
remembering  whether compared context,
a hypothetical alcohol How much with sober victims are
rape scenario  intoxicated alcohol was participants asked to
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
participants given/BAC? provide this
Author: would reports 0.04-0.09% evidence on
Flowe, more M=0.06% multiple
Humphries, misleading occasions
Takarangi, information, Intoxicated at
Zelek, and whether encoding? Yes
Karoglu, there would
Gabbert, & be a weaker Intoxicated at
Hope relationship misinformation?
between No
Year: 2019 confidence

Location: UK

and accuracy

Intoxicated at
test? No

Format of
memory test?
Cognitive
interview or self-
administered
interview and
multiple-choice
recognition test

How many times
tested? Once
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Times between

tests? 1 week for

delayed

condition.

Misinformation

was introduced at

this time (i.e. 1

week after

reading the

scenario)
Title: To examine Sample size:  Laboratory or Mixed Yes Participants in ~ Only one day 96%
Alcohol- the effects of 83 field study? ANOVA the intoxicated between
induced alcohol Laboratory condition intoxication
retrograde intoxication Age: 18-58 reported and test,
facilitation after M=27.38 Control group? significantly ~ unclear if
renders witnessing an Yes fewer this effect
witnesses of  event Gender: 60 Expected no misinformatio  deteriorates
crime less (encoding) females, 23 alcohol and nitems on the over time
suggestible to  but before males received no memory test
misinformatio being alcohol (control
n introduced to group), expected

misleading no alcohol and

Author: information. received alcohol
Gawrylowicz, This was (reverse placebo),
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt

suggestibility
”

Ridley, examined at and expected

Albery, test 24 hours alcohol and

Barnoth, & later, once received alcohol

Young participants (alcohol group)

were sober
Year: 2017 again

Location: UK

Timing of alcohol
consumption?
After watching
crime video

How much
alcohol was
given/BAC?
0.065%

Intoxicated at
encoding? No

Intoxicated at
misinformation?
Yes

Intoxicated at
test? No
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Format of

memory test?

Cued recall

memory test

How many times

tested? Once

Times between

tests? N/A
Title: No To examine Sample size:  Laboratory or One-way  No Intoxicated Only 85%
evidence that ~ whether 303 field study? ANOVAS participants moderate
low levels of  intoxicated N=55 alcohol Laboratory recalled fewer levels of
intoxication  participants N=57 Posthoc correct details  intoxication
at both would recall  placebo Control group? LSD than did were
encoding and  the fewest N=53 Yes and placebo  pairwise placebo and achieved
retrieval details in free  control group compariso control which is not
impact scores recall, ns used participants representativ
on the whether they  Age: 21-49 Timing of alcohol when but did not e of the
Gudjonsson ~ would make  M=24 consumption? significant make more populations
Suggestibility the most Gender: Before taking differences confabulation  usually
Scale confabulation 57.5% GSS 2 were found errors. No encountered

eorrors, and female to identify effects of by police.

Author: whether they  42.5% male =~ How much differences intoxication Lacked high
Mindthoff, would be alcohol was across the on external
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
Evans, more given/BAC? Peak three suggestibility  validity due
Schreiber suggestible BAC of 0.06- conditions measures to use of
Compo, when 0.08% emerged. GSS and the
Polanco, & presented lack of
Hagsand with Intoxicated at emotional
misleading encoding? Yes subject
Year: 2021 information. (alcohol group) which may
Placebo have reduced
Location: participants Intoxicated at encoding.
USA suggestibility misinformation?
compared to Yes (alcohol
sober group)
participants
suggestibility Intoxicated at
was also test? Yes (alcohol
explored group)
Format of
memory test?
Gudjonsson
Suggestibility
Scale (GSS2)

How many times
tested?
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
Completed the
GSS2 once
Times between
tests? Delayed
portion of test
took place 40
minutes after the
first portion of
the test
Title: To explore Sample size:  Laboratory or Mixed No Misinformatio  Different 73%
Intoxicated possible 93 field study? model n effect did methodology
eyewitnesses: differences in Laboratory ANOVA not vary with ~ compared to
Better than overall event  Age: M=24 intoxication other studies
their recall and to Control group? level
reputation? explore Gender: 63%  Yes — sober
differences in female, 37%  participants
Author: misinformatio male
Schreiber n effects Timing of alcohol
Compo, among consumption? 40
Evans, Carol, intoxication minutes prior to
Villalba, levels encoding

Ham, Garcia,
& Rose
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
”
Year: 2011 How much
alcohol was
Location: given/BAC? M=
USA 0.07g/210 L
BrAC

Intoxicated at
encoding? No

Intoxicated at
misinformation?
Yes

Intoxicated at
test? Yes

Format of
memory test?
Interviews
(Open-ended
narrative, open-
ended cued,
mixed)



Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
How many times
tested? Once
Times between
tests? N/A
Title: Alcohol To Sample size:  Laboratory or Generalise  Yes Alcohol Potential 90%
intoxication investigate 86 field study? Field d intoxication ceiling
impairs whether Estimating increased the  effects due to
eyewitness immediate Age: 18-44 Control group? equations acceptance of  a limited
memory and  repeated M=22.9 Yes — sober misinformatio number of
increases testing of subjects found in n with a questions.
suggestibility: previously Gender: 40 the bar setting positive Delays
Study one intoxicated women, 46 relationship between first
participants men Timing of alcohol between BAC and second
Author: Van  affected the consumption? and tendency  memory
Oorsouw, accuracy and Before to adopt varied
Broers, completeness approached misinformatio  between
Sauerland of memory n. This was participants
reports How much higher in the due to
Year: 2019 alcohol was immediate, responding
given/BAC? intoxicated by email.
Location: the Range of BAC test compared
Netherlands between 0.00% to the repeated
and 0.16% sober test

M=0.06%
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Key
information

Aims

Population

Method Statistical
analysis
used

Effect on
suggestibility
?

Relationship  Limitations Quality

between Assessme
alcohol and nt
suggestibility

o

Intoxicated at
encoding? Yes

Intoxicated at
misinformation?
Yes

Intoxicated at
test? Yes

Format of
memory test?
Photo line-up and
memory test of
cued, and open
questions

How many times
tested? 44
participants
responded to a
follow up email
to repeat the
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

memory test. All

other participants

were only tested

once

Times between

tests? Within one

week
Title: Alcohol To examine Sample size:  Laboratory or Simple Partially Higher BAC  Could not 90%
intoxication the 189 field study? Field slopes increased the  disentangle
impairs relationship analysis tendency to the negative
eyewitness between Age: 17-54 Control group? adopt effects of
memory and  intoxication =~ M=26.48 Yes — sober misinformatio  delay and the
increases at the time of subjects found in n in the positive
suggestibility: testing and to  Gender: 92 the bar settings delayed only  effects of
Study two inform about  women, 97 testing sobering up.

the best time  men condition, but
Author: Van  frame for Timing of alcohol not the
Oorsouw, interviewing consumption? immediate
Broers, a previously Before testing
Sauerland intoxicated approached condition
witness

Year: 2019 How much

alcohol was
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
”
Location: the given/BAC?
Netherlands Range=.00%-
.20%, M=
0.058% in
intoxicated
participants

Intoxicated at
encoding? Yes

Intoxicated at
misinformation?
Yes

Intoxicated at
test? Some tested
immediately
when intoxicated
and after a delay,
others tested only
after a delay
when sober

Format of
memory test?



Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o

Cued and open

questions

How many times

tested? Some

twice, some once

Times between

tests?

Approximately 1

week
Title: Alcohol To explore Sample size:  Laboratory or ANOVA Yes Severely Cannot 90%
impairs whether 67 field study? Field intoxicated control for
memory and  alcohol participants how much
increases would impair  Age: 18-36 Control group? displayed a alcohol was
suggestibility memory ofa M=22.2 Yes stronger consumed
for a mock mock crime tendency to go after they
crime: a field event, Gender: 13 Timing of alcohol along with left, possible
study whether women, 57 consumption? misleading confounding

alcohol men Prior to approach questions variable

Author: Van  intoxication (yield)
Oorsouw, would How much
Merckelbach, increase alcohol was
& Smeets suggestibility, given/BAC?

and whether
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
”
Year: 2015 intoxicated 0.00-0.26%
participants M=0.09%
Location: the  would
Netherlands remember Intoxicated at
more details encoding? Yes
when
interviewed Intoxicated at
immediately, misinformation?
or when sober Yes

in a repeated
interview

Intoxicated at
test? Yes

Format of
memory test?
Free recall, cued
recall, misleading
questions

How many times
tested? Twice

Times between
tests? 3-5 days
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
o
Title: Trussht To examine Sample size:  Laboratory or Poisson Yes Overall, there  Did not 81%
me, [ know whether the 100 field study? log linear was no directly test
what [ sshaw: consumption Laboratory regression significant participants
The of alcohol by  Age: 18-35 analysis difference in  with alcohol
acceptance of a co-witness  M=20.6 Control group? the reporting ~ however are
misinformatio would Yes, half of the of important
n from an increase the Gender:63 participants were misinformatio  when
apparently likelihood of  female, 37 randomly n between the  considering
unreliable co- accepting males assigned to a sober and participants
witness misinformatio sober co-witness intoxicated that may be
n group eyewitness intoxicated
groups. An and looking
Author: Timing of alcohol effect was to others for
Zajac, consumption? found when “accurate”
Dickson, N/A participants information
Munn responses
How much were
Year: 2016 alcohol was discrepant
given/BAC? N/A with the
Location: misinformatio
New Zealand Intoxicated at n. When a
encoding? No discrepancy
was detected,
Intoxicated at participants
misinformation? were more
No likely to
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Key Aims Population Method Statistical Effect on Relationship  Limitations Quality
information analysis suggestibility between Assessme
used ? alcohol and nt
suggestibility
?
accept
Intoxicated at misinformatio
test? No n from a sober
co-witness.
Format of
memory test?
Cued recall

questions and a
photo ID line-up

How many times
tested? Once

Times between
tests? N/A




Descriptive overview of results

Methodologies/Population

Of the eleven papers in this review, four were field studies (one paper contained two
separate field studies; (Bartlett et al., 2022; Van Oorsouw et al., 2015; Van Oorsouw et al.,
2019) and eight were laboratory studies (Assefi & Garry, 2003; Bartlett et al., 2021; Evans et
al., 2018; Flowe et al., 2019; Mindthoff et al., 2021; Schreiber Compo et al., 2011; Zajac et
al., 2016). The total number of participants studied across all research was 1,025. Of these
participants, 26.9% were recruited in the field in public houses, one study did not specify
where participants were recruited (Assefi & Garry, 2003), and the rest were recruited through
university research credit schemes or universities in general (Bartlett et al., 2021; Evans et
al., 2018; Flowe et al., 2019; Mindthoff et al., 2021; Schreiber Compo et al., 2011; Zajac et
al., 2016) with participants being staff and students at the university. The ages of participants
across the studies ranged from 17-65 years old. It is of note that despite the PICO inclusion
criteria of participants being of the legal age to consume alcohol, one study did include data
from a participant who was 17 years of age in a country where the legal drinking age is 18
years of (Van Oorsouw et al., 2019). There is no information explaining why this participant
was included in the study to begin with, however, it is assumed that due to this being a field
study, researchers would have assumed that to be in the establishment and drinking alcohol,
the participant would have been of legal drinking age. The researchers note that by the
second session of data collection, this participant had turned 18 years old, therefore, the data
were still included in the study. Differences in gender of the participants across the studies
could not be accurately calculated as one study (Assefi & Garry, 2003) did not report
participant gender, and other papers reported gender splits in percentages with no decimal
places resulting in inaccurate totals (i.e., summed less or more than 100%). Four of the

studies were conducted in the UK (Bartlett et al., 2021; Bartlett et al., 2022; Flowe et al.,
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2019; Gawrylowicz et al., 2017), two in the USA (Evans et al., 2018; Schreiber Compo et al.,
2011), two in New Zealand (Assefi & Garry, 2003; Zajac et al., 2016), and three in the
Netherlands (Van Oorsouw et al., 2015; Van Oorsouw et al., 2019).

In the studies, the misinformation was introduced to participants through overhearing
misleading information or discussion with a confederate (an actor working for the researchers
who participants believed was also a participant; Bartlett et al., 2021; Bartlett et al., 2022;
Schreiber Compo et al., 2011; Zajac et al., 2016), reading misleading narratives (Assefi &
Garry, 2003; Flowe et al., 2019; Gawrylowicz et al., 2017), suggestive questions (Van
Oorsouw et al., 2015; Van Oorsouw et al., 2019), or misleading answers being provided at
test, in this case, being provided with a test sheet that already had incorrect answers circled
(Evans et al., 2018).

Overall findings relating to alcohol and misinformation

Below are the findings for each study related simply to the effect of alcohol
intoxication on the reporting of misinformation at test. Table 4 categorises the studies and the

effects of alcohol on misinformation reporting.

Gawrylowicz et al. (2017) explored the potential protective effects of alcohol when
participants became intoxicated after encoding but before receiving misinformation. They
found that the control group (who did not receive any alcohol) were more likely than the
alcohol (p = .001) and reverse placebo groups (who did receive alcohol, but were told they
had not; p = .002) to report misinformation. A main effect of condition was found in a mixed
ANOVA (F(2,79)=3.51, p=.035,12 = .088). This suggests that the physiological effect of
alcohol has a protective effect on witness suggestibility, when the participant is intoxicated at
the time of misinformation presentation, for example if a witness or victim drank alcohol as a

means of coping after an event.
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Van Oorsouw et al. (2015) studied the suggestibility of participants in the field, some
of whom were highly intoxicated. They found that severely intoxicated participants (at
encoding and the introduction of misinformation) were the most likely to go along with
misleading questions both at immediate and follow up tests when sober (1(39)=2.94, p=.01).
This lends support for the suggestion that more misinformation may be reported, when

participants are at higher levels of intoxication than can be achieved ethically in a laboratory.

The first field study conducted by Van Oorsouw et al. (2019) found a main effect of
BAC on misinformation acceptance (i.e., the number of misled items reported, b = 0.87),
demonstrating that an increase in BAC during encoding increased the likelihood of reporting
misinformation. This alcohol effect was increased upon immediate test, when participants
were still intoxicated. In study two, simple slopes analyses showed “marginally significant”
correlations between BAC and the tendency to adopt misinformation (» = .15; small effect
size) and significant correlations between BAC and memory completeness (7 = -.40; small-
medium effect size). It is, however, of note that when comparing acceptance of
misinformation between the immediate and delayed testing only groups, an increase in BAC
only increased the tendency to adopt misinformation in the delayed only testing group.
Overall, these findings lend partial support for increased BAC at encoding leading to

increased reporting of misinformation.

Evans et al. (2018) tested all of their participants only once, however, some
participants were tested immediately after the misinformation was given and some were only
tested after a delay allowing them to sober up. Three intoxication groups were used,
intoxicated, sober, and placebo. In the delayed testing group, participants were randomly
assigned to one group during encoding, and one group during retrieval (i.e. the state they

were in at encoding was not necessarily the state they were in at retrieval). Evans et al. (2018)
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found increased suggestibility in participants that were intoxicated at encoding and retrieval,
however, this effect was mainly seen in those who were in the delayed testing condition.
Those who were interviewed immediately (the intoxicated group) were less likely to agree
with inaccurate suggested responses (d = 2.03; large effect size) than those who were
interviewed sober, after a delay. This study did not disentangle the effects of delayed testing
and the misinformation effect as it was unclear whether the poor performance of the delayed
testing group that were intoxicated at encoding and sober at retrieval was due to the time
before testing, or the change of intoxication state. However, these findings suggest that
misinformation may be provided by previously intoxicated witnesses due to less complete

memories after a delay in which they sobered up.

Schreiber Compo et al. (2011) did not find any significant differences in
misinformation reporting across their intoxication groups. Specifically, there was no
difference across the three intoxication levels in the percentage of misinformation that each
group provided (F(2, 75) = .43, ns). There was also no interaction between believability
ratings (whether or not participants believed they were intoxicated at the .08 BAC level) and
intoxication level for the percentage of misinformation given (F(2, 76) = 1.15, ns). This
demonstrates that whether or not participants believed the mock crime did not account for the
lack of difference observed between the alcohol and no alcohol groups. There was also no
significant difference found in the percentage of correct control (i.e., non-misled) items
reported across the intoxication levels (£(2, 90) = .13, ns), which indicates that intoxicated
participants did not show noticeably impaired memory compared to sober witnesses or

witnesses who believe they are intoxicated.

Flowe et al. (2019) reported similar findings to Evans et al. (2018). They did not find

a main effect of beverage, but found that there was a significant main effect of delayed
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testing (F(1, 64 = 7.38, p = .01) with more misinformation being reported after a longer delay
in testing (Pearson’s r = 0.33). They, therefore, concluded that alcohol was not associated
with recalling more misinformation in this context, but that it was the effects of delayed

testing that caused an increase in misinformation reporting.

Mindthoff et al. (2021) explored the effect of alcohol intoxication on participant
suggestibility with the use of a validated suggestibility measure (Gudjonsson Suggestibility
Scale 2) when participants’ intoxication state was the same at encoding and retrieval. While
intoxicated participants recalled the fewest number of correct details at immediate and
delayed free recall, none of the suggestibility measures differed significantly across
intoxication groups. It was suggested by Mindthoff et al. (2021) that the intoxicated
individuals reported less correct information due to omitting information that they were not
certain about. Moreover, it is possible that the lack of difference in susceptibility to
misinformation across the alcohol groups may have been due to the low-moderate

intoxication levels employed in this study.

Bartlett et al. (2022) explored the effects of co-witnesses and alcohol intoxication on
witness memory during a field study. They found that acute alcohol intoxication did
negatively impact eyewitness memory performance, with increased alcohol intoxication
being associated with decreased completeness of accounts, and poorer accuracy. However,
they found that participants with higher BAC’s were not more suggestible and did not report
more misinformation than participants with lower BACs, however, they were less confident
in their responses. Bartlett et al. (2022) suggest that the lack of significant difference in the
reporting of misinformation suggests that alcohol intoxication does not diminish participants’
source-monitoring ability. The intoxicated participants were not less able to determine the

source of their memories, and whether they came from another individual.



61

Assefi and Garry (2003) found that participants who believed they had consumed
alcohol were significantly more likely to report misinformation than those who were told they
had not consumed alcohol, even though neither group had received alcohol. Specifically,
there was a significant interaction between drink condition and post-event information with a
small to medium effect size (f= 0.38). They found no significant difference in performance
on control items across the drink expectancy conditions. Together, this indicates that the
suggestion that participants had consumed alcohol was enough to make them more
susceptible to misinformation, but not more likely to provide incorrect answers regarding

information on which they had not been misinformed, not alcohol itself.

Bartlett et al. (2021) also explored the effects of both alcohol intoxication and co-
witness discussion on eyewitness memory and suggestibility during a laboratory study. They
found that participants who took part in discussions with a co-witness were more likely to
report misinformation, but that this finding was not influenced by alcohol intoxication.

Intoxicated individuals were as susceptible to reporting misinformation as sober participants.

Zajac et al. (2016) used apparent co-witness intoxication to study participants’
willingness to accept misinformation from reliable or unreliable sources. This was achieved
through the participant witnessing the confederate drinking what appeared to be alcoholic
beverages. Although the number of pieces of misinformation reported was not related to
participant ratings of the co-witnesses’ ability to complete the tasks, results showed that
participants were more likely to accept misinformation from a sober co-witness than a drunk
co-witness. This alcohol effect was, however, only present when the witness’s pre-
misinformation response was clearly discrepant with the misinformation. To explain, the co-
witness in the study asked the participants about a detail in the video before introducing the

misinformation. If the participant answered ‘I don’t know’, they were no more likely to
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accept information from a sober compared to an intoxicated co-witness. If the participant
gave an answer, however, they were presumably able to detect a discrepancy between their
answer, and that of the co-witness, and were more likely to report misinformation from the
sober co-witness than the intoxicated co-witness, suggesting a source credibility effect. They
found that more reports of misinformation were incorporated into accounts of participants
that had interacted with a sober co-witness (64%) than a co-witness who appeared intoxicated
(32%) when misinformation was discrepant with pre-misinformation response. When this
discrepancy was not clear, (i.e., an “I don’t know” answer was given), co-witness condition
did not appear to play a role in reporting misinformation (45% in the sober co-witness

condition; 43% in the intoxicated co-witness condition).

Table 4

Categorised findings of studies

Key information Field or Effects on Relationship Quality
laboratory suggestibility between alcohol assessment
study? and suggestibility

Negative effects of alcohol on suggestibility

Title: The impact of Laboratory Yes Increase in 88%

alcohol intoxication misinformation

on witness reporting for

suggestibility participants in the

immediately and alcohol group,

after a delay driven by delayed
testing. No

Author: Evans, significant effect of

Schreiber Compo, intoxication on

Carol, Nichols- overall acceptance of

Lopez, Holness, & misinformation was

Furton found

Year: 2018

Location: USA

Title: Alcohol Field Yes A positive 90%
intoxication correlation between
impairs BACand

eyewitness misinformation

reporting was found.



memory and
increases
suggestibility:
Study one

Author: Van
Oorsouw, Broers,
Sauerland

Year: 2019

Location: the

This was higher at
immediate,
intoxicated test,
compared to the
repeated, sober test.

63

Netherlands

Title: Alcohol Field Yes Higher BAC 90%

intoxication increased the

impairs tendency to adopt

eyewitness misinformation in

memory and the delayed only

increases testing condition,

suggestibility: but not the

Study two immediate testing
condition

Author: Van

Oorsouw, Broers,

Sauerland

Year: 2019

Location: the

Netherlands

Title: Alcohol Field Yes Severely 90%

impairs memory intoxicated

and increases participants

suggestibility for displayed a

a mock crime: a stronger tendency

field study to go along with
misleading

Author: Van questions (yield)

Oorsouw,

Merckelbach, &

Smeets

Year: 2015

Location: the
Netherlands

No effect of alcohol on suggestibility
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Title: The effects of No Increased 95%

alcohol and co- intoxication levels

witness information were related to

on memory reports: reduced overall

a field study accuracy and less
complete accounts,

Author: Bartlett, but did not make

Albery, Frings, & participants more

Gawrylowicz likely to report
misinformation.

Year: 2022

Location: UK

Title: The Laboratory No The dyad condition  96%

intoxicated co- did increase

witness: effects of misinformation

alcohol and dyadic compared to the

discussion on individual condition.

memory conformity Intoxicated dyads

and event recall were no more likely
to report

Author: Bartlett, misinformation than

Gawrylowicz, sober dyads and

Frings, & Albery intoxicated
participants were no

Year: 2021 more likely to report
misinformation that

Location: UK sober participants

Title: An Laboratory No Participants in the 96%

experimental delayed condition

examination of the were more likely to

effects of alcohol report MI however

consumption and this was not found to

exposure to be higher for

misleading post- intoxicated

event information participants

on remembering a compared with sober

hypothetical rape participants

scenario

Author: Flowe,

Humphries,

Takarangi, Zelek,

Karoglu, Gabbert,

& Hope

Year: 2019

Location: UK

Title: No evidence  Laboratory No Intoxicated 85%

that low levels of
intoxication at both
encoding and
retrieval impact

participants recalled
fewer correct details
than did placebo and
control participants



scores on the
Gudjonsson
Suggestibility Scale

Author: Mindthoff,
Evans, Schreiber
Compo, Polanco, &
Hagsand

Year: 2021

Location: USA

but did not make
more confabulation
errors. No effects of
intoxication on
suggestibility
measures emerged.
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Title: Intoxicated
eyewitnesses:
Better than their
reputation?

Author: Schreiber
Compo, Evans,
Carol, Villalba,
Ham, Garcia, &
Rose

Year: 2011

Location: USA

Laboratory

No Misinformation 73%
effect did not vary
with intoxication
level

Positive effect of alcohol on suggestibility

Title: Alcohol-
induced retrograde
facilitation renders
witnesses of crime
less suggestible to
misinformation

Author:
Gawrylowicz,
Ridley, Albery,
Barnoth, & Young

Year: 2017

Location: UK

Laboratory

Yes Participants in the 96%
intoxicated condition
reported
significantly fewer
misinformation
items on the memory
test

Social effects of alcohol on suggestibility

Title: Absolute
memory
distortions: alcohol
placebos influence
the misinformation
effect

Laboratory

Yes - no alcohol ~ Alcohol expectancy  65%
given, but told increased

alcohol group suggestibility

were significantly

more likely to be

misled



Author: Assefi,
Garry

Year: 2003

Location: New
Zealand

66

Title: Trussht me, Laboratory Yes
I know what I

sshaw: The

acceptance of

misinformation

from an

apparently

unreliable co-

witness

Author: Zajac,
Dickson, Munn
Year: 2016

Location: New
Zealand

Overall, there was
no significant
difference in the
reporting of
misinformation
between the sober
and intoxicated

eyewitness groups.

An effect was
however found
when participant’s
responses were
clearly discrepant
with the
misinformation).
When a
discrepancy was
detected,
participants were
more likely to
accept
misinformation
from a sober co-
witness.

81%

Discussion

The aim of the current systematic review was to examine research that explores the
relationship between alcohol intoxication and the suggestibility of eyewitnesses of crime. The
studies that were deemed relevant after PICO criteria had been applied had a wide range of
methodologies and results were also varied. A total of eleven papers were included with one
paper including two separate, but related, studies. Three of the papers included studied

suggestibility in the field in pubs and bars (Bartlett et al., 2022; Van Oorsouw et al., 2015;
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Van Oorsouw et al., 2019), while the remaining eight studies were laboratory studies (Assefi
& Garry, 2003; Bartlett et al., 2021; Evans et al., 2018; Flowe et al., 2019; Gawrylowicz et

al., 2017; Mindthoff et al., 2021; Schreiber Compo et al., 2011; Zajac et al., 2016). Only two
studies did not include a condition in which participants were intoxicated (Zajac et al., 2016;

Assefi & Garry, 2003).

Ten of the twelve studies investigated whether the physiological effects of alcohol
increased the reporting of misinformation (Bartlett et al., 2021; Bartlett et al., 2022; Evans et
al., 2018; Flowe et al., 2019; Gawrylowicz et al., 2017; Mindthoff et al., 2021; Schreiber
Compo et al., 2011; Van Oorsouw et al., 2015; Van Oorsouw et al., 2019) and four found that
it did (three of which were field studies; Evans et al., 2018; Van Oorsouw et al., 2015; Van
Oorsouw et al., 2019 Study 1-2). Van Oorsouw et al. (2019) concluded that intoxication
during encoding and the introduction of misinformation did make individuals more prone to
reporting misinformation. They concluded that this effect was mediated by memory
completeness, supporting the idea of discrepancy detection theory. The theory states that it is
more difficult for individuals to detect discrepancies between their memory and suggested
details when the memory of the event is poor (Schooler & Loftus, 1986). This is further
supported by the second study in this paper (Van Oorsouw et al., 2019) which noted that
although intoxication increased misinformation reporting, this was more likely in the delayed
only testing condition. This suggests that the delay, coupled with alcohol intoxication,

resulted in less complete memory, causing more misinformation to be reported.

Further support for this suggestion comes from Evans et al. (2018), who also found
increased suggestibility in participants that were intoxicated at encoding, but also found this
difference in suggestibility to be more apparent when testing was delayed by one week. They

state that these findings have important implications for police guidance as the increase in
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suggestibility after a delay suggests that officers should attempt to obtain initial statements
containing less information when intoxicated individuals are questioned, as soon as possible
to the time of the event. Other findings, however, did not seem to support the
recommendation that intoxicated witnesses should be interviewed as soon as possible to limit
misinformation effects. Van Oowsouw et al. (2015) found that severely intoxicated
individuals (intoxicated at encoding, misinformation, and test) were more likely to endorse
suggested events both at immediate testing when still intoxicated and at delayed testing when
sober. They also found that severely intoxicated individuals performed better on cued recall
memory tests when they had sobered up compared to when they were tested while

intoxicated (Van Oorsouw et al., 2015).

Four of the studies reviewed did not find a negative effect of alcohol on the
acceptance of misinformation, including Flowe et al. (2019). Flowe et al. (2019) found that
participants in the delayed testing condition were more likely to report misinformation at test,
however, this was not found to be more likely for participants that had been intoxicated. This
suggests that it is the decay of memory over time that contributed to the reporting of
misinformation in this study, rather than the direct effects of alcohol intoxication. This
finding is in line with the others in this review (Bartlett et al., 2022; Mindthoff et al., 2021;
Schreiber Compo et al., 2011) and lends support for questioning witnesses soon after the

event, even if intoxicated, rather than delaying their questioning.

Bartlett et al. (2022), Mindthoff et al. (2021), and Schreiber Compo et al. (2011)
further support Flowe et al.’s (2019) finding regarding misinformation and alcohol
intoxication. Bartlett et al. (2022) found no difference in the amount of misinformation
reported by sober and intoxicated participants, as did Mindthoff et al. (2021). Results from

Schreiber Compo et al.’s (2011) study found that there was no significant difference in the
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amount of misinformation reported by participants across the three intoxication groups
(alcohol intoxicated, placebo, and control), and further, did not find any memory impairment
in intoxicated participants. Bartlett et al. (2021) found no effect of alcohol intoxication on the
reporting of misinformation. Participants were asked to recall either alone or with a co-
witness. The acceptance of misinformation by participants did not differ by alcohol
intoxication, however, there was an increase in the reporting of misinformation in those that
took part in discussion with a co-witness. These findings suggest that alcohol may not
negatively affect the likelihood of witnesses and victims to report misinformation, and that

other factors should be considered when reviewing the research, as discussed in themes.

Uniquely, Gawrylowicz et al. (2017) explored the effect of consuming alcohol
following witnessing an event, but before the introduction of misleading information.
Findings suggest that alcohol consumption at this stage has a protective effect on
participants’ memory, with control participants (who did not receive alcohol) being more
likely to report misinformation. While this study was the only to consider the protective
effects of alcohol, it lends support for the notion that alcohol intoxication is not necessarily

detrimental to memory.

Two of the three studies that investigated the social aspects of alcohol, found effects.
Assefi and Garry (2003) also found negative impacts of alcohol on misinformation reporting,
however, this study did not give participants any alcohol therefore those that reported more
misinformation at test were only under the impression that they were intoxicated. This lends
support to the suggestion that some aspects of memory can be affected by expected
psychological effects as well as physiological factors. This suggests that memory is not only
a cognitive function but that expectancy also plays a role in alcohol and memory research

(Neisser & Hyman, 2000). It is possible that those who thought they were intoxicated were
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less confident in their own memories and, therefore, looked to another source. Zajac et al.
(2016) also suggested source credibility effects to explain their findings that witnesses were
more likely to accept misinformation from a sober co-witness than an intoxicated co-witness
in some conditions. This does also suggest a social component of accepting misinformation,
perhaps due to the widespread belief that alcohol impairs memory. However, it is of note that
this cannot directly support Assefi and Garry’s (2003) findings as the participants in Zajac et
al.’s study did not expect to receive any alcohol themselves. It is also of note that Assefi and
Garry’s (2003) scored lowest across all studies in quality assessment, being given a score of
65%, which calls into question the weight that these results can be given in the systematic

review.

Further examining the social effects of alcohol intoxication on the acceptance of
misinformation, Zajac et al. (2016) found that although participants in both the sober and
intoxicated eyewitness conditions were similarly likely to report misinformation, when
witnesses did not have a pre-misinformation response (i.e., an “I don’t know” response to a
question”) they were no more likely to accept misinformation from a sober or intoxicated co-
witness. Participants who did provide a pre-misinformation response that was discrepant with
the misinformation were more likely to accept misinformation from a sober co-witness than
an intoxicated co-witness This lends support for social variables such as source credibility,
whereby the credibility of a source may determine whether a witness detects a discrepancy
between their account, and that of a co-witness, and how they resolve this discrepancy, for
example, accepting or rejecting the discrepant information from the co-witness (Lampinen &
Smith, 1995). In this case, a participant may have viewed the sober witness as credible and
accepted the discrepant information they provided. The opposite may have been true with
intoxicated co-witnesses due to the individual’s strong belief held by many that alcohol will

impair their memory (Assefi & Garry, 2003). This has practical implications due to the co-
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witness discussions that often occur after a crime has been witnessed (Paterson & Kemp,
2006). When it is considered that witnesses of crime have often consumed alcohol, these
findings become even more relevant when considering their acceptance of misinformation.
This demonstrates the fallibility of eyewitness information when eyewitness memory has

been contaminated (Zajac et al., 2016).

Themes

Across the twelve studies, various themes were introduced and discussed, as well as
several factors that may interact with the effect of alcohol on suggestibility, such as the
timing of misinformation introduction. The themes of alcohol consumption, and delayed

testing are discussed next.

Level of intoxication

There is some evidence to suggest that the deleterious effects of alcohol on
suggestibility are due to level of intoxication. The four field studies included in this review
were able to test participants who had higher BAC’s than those who were tested in the
laboratory, as laboratory studies were not able to dose higher than a moderate level of
intoxication to gain ethical approval. Hagemann et al. (2013) state that many real-life
witnesses have a BAC of over 0.18%, therefore, field studies may arguably be a more
appropriate method of researching in this area. Out of the four field studies included in the
review, two (Van Oorsouw et al., 2015; Van Oorsouw et al., 2019) found that these levels of
intoxication (i.e., over 0.06% BAC on average) did increase the levels of misinformation
reported by participants. This lends some support to the idea that witnesses typically
encountered by police forces would be more prone to suggestibility. The final field study, by

Bartlett et al. (2021), examined participants with BAC’s ranging from 0.01 to 0.19%. They
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found that participants with higher BAC’s were no more likely to report misinformation than
those with a lower BAC. They did, however, find that as BAC increased, the completeness
and accuracy of information recalled decreased. This suggests that while participants with
higher BAC’s may provide less information and information that is generally less accurate,
they are no more likely to provide misinformation that had been presented to them in their
reports. Together, this suggests that the effects of alcohol dose on the acceptance of
misinformation are unclear. The average dose reported by Van Oorsouw et al. (2019) was
.06% which is comparable dose to laboratory studies that have not found an effect of alcohol
intoxication on the reporting of misinformation (Flowe et al., 2019; Mindthoft et al., 2021,
Schreiber Compo et al., 2011) or even fewer instances of misinformation reporting
(Gawrylowicz et al., 2017). It is also of note that despite the high intoxication levels seen in
Van Oorsouw et al.’s (2015) study, whereby severe intoxication was related to an increase in
suggestibility, it is important to note that cause and effect cannot be determined in field
studies due to other uncontrolled variables. For example, it is possible that these effects may
be due to other underlying characteristics of those that drink heavily in these settings. Further
support comes from Mindthoff et al. (2021), who did not find significant differences in
suggestibility between beverage groups and hypothesised that this was in part due to low
intoxication levels. The control of other factors that may influence suggestibility which is

only possible in the laboratory.

When considering the quality of the studies, both conducted by Van Oorsouw et al.
(2019) and the study conducted by Van Oorsouw et al. (2015) are high quality papers, with
all having a quality assessment score 90%. This is, however, also true of Bartlett et al. (2021),
scoring 95% on quality assessments and finding no increase of misinformation reporting at
higher levels of intoxication. Overall, the quality of the four field studies are comparable and

of high quality, despite their mixed findings, therefore it is likely that confounding variables
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that could not be controlled in a field setting contributed to the mixed findings. While
confounding variables such as noise in the places where the study took place, as well as
varying emotional salience of the material (for example, in Van Oorsouw et al.’s 2019 study,
the event to be remembered was a conversation which is likely to have lower emotional
salience than witnessing a crime) were acknowledged and discussed by researchers, the

impact on outcomes cannot be determined.

The studies conducted in laboratory settings by Flowe et al. (2019), Mindthoff et al.
(2021), Schreiber Compo et al. (2011), that found no effects of alcohol intoxication ranged in
quality assessment scored, scoring 96%, 85%, and 73% respectively. While the quality
assessment of these laboratory studies was lower, it is also of note that confounding variables
can be controlled better in a laboratory setting. Positive effects of alcohol intoxication were
also found by Gawrylowicz et al. (2017; quality assessment score of 96%). Therefore, these

findings overall remain somewhat unclear.

Timing of alcohol consumption

Across the studies, the timing of alcohol consumption varied in relation to encoding,
the introduction of misinformation, and test. In eight of the studies, participants were
intoxicated at the time of encoding (Bartlett et al., 2021; Bartlett et al., 2022; Evans et al.,
2018; Flowe et al., 2019; Mindthoff et al., 2021; Van Oorsouw et al., 2015; Van Oorsouw et
al., 2019). In nine of the studies, participants were intoxicated when misinformation was
introduced (Bartlett et al., 2021; Bartlett et al., 2022; Evans et al., 2018; Gawrylowicz et al.,
2017; Mindthoff et al., 2021; Schreiber Compo et al., 2011; Van Oorsouw et al., 2015; Van
Oorsouw et al., 2019). However, it is of note that only some of the participants in Evans et
al.’s (2018) study were intoxicated when misinformation was introduced as this was part of

the testing phase which was delayed for some participants, allowing them to sober up before-
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hand. Eight studies had at least some participants intoxicated at test (Bartlett et al., 2021;
Bartlett et al., 2022; Evans et al., 2018; Mindthoftf et al., 2021; Schreiber Compo et al., 2011;
Van Oorsouw et al., 2015; Van Oorsouw et al., 2019). Not all participants were intoxicated at
test in Study 2 of Van Oorsouw, et al.’s (2019) study or in Evans et al. (2018) due to being in
placebo or control groups. Assefi and Garry (2003) and Zajac et al. (2016) did not provide
any alcohol to participants, therefore, none were intoxicated at any point throughout the study
in order to test social components of suggestibility. In Gawrylowicz et al. (2017) study,
participants in the alcohol group were only intoxicated when misinformation was introduced,

not at encoding or retrieval.

Of the seven studies where participants were intoxicated at encoding, four found that
suggestibility increased with alcohol consumption. Van Oorsouw et al. (2019; study one)
found that alcohol intoxication did significantly increase suggestibility in participants and
found a significant positive correlation between BAC and the tendency to adopt
misinformation with a medium effect size (r =.27) In the second study conducted in the
paper, it was found that a higher BAC increased the acceptance of misinformation but only in
the delayed testing group, and not in the immediate testing group (Van Oorsouw et al., 2019).
Evans et al. (2018) also found increased suggestibility with alcohol intoxication, finding a

significant main effect of intoxication on the amount of misinformation specifically at

encoding (11p2 = 0.13; large effect size) with no main effect of intoxication condition at

retrieval. Van Oorsouw et al. (2015) found that it was only severely intoxicated participants
that displayed a stronger tendency to report misinformation than other intoxication levels or
sober participants. However, Flowe et al. (2019) tested participants that were intoxicated at

encoding and did not find an increase in suggestibility with intoxication. They found no main

effect of intoxication on increased misinformation intrusions with a small effect size (71p2 =
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0.032). This was also found by Bartlett et al. (2021) and Bartlett et al. (2022) who found no

increase in suggestibility in participants that were intoxicated at encoding.

The three studies that found no significant effect of alcohol intoxication at encoding
on the reporting of misinformation were slightly higher in quality than those who found a
negative impact. Bartlett et al. (2021) had a quality assessment score of 96%, Bartlett et al.
(2022) scored 95%, and Flowe et al. (2019) scored 96%. Scores for those that found a
negative impact of alcohol intoxication (Evans et al., 2018; Van Oorsouw et al., 2019; Van
Oorsouw et al., 2015), had quality assessment scores ranging between 88% and 90%. While
these differences in quality assessment score are small, three of the four studies that found a
negative impact were field studies, while only one of the three studies that found no negative
impact were. This may suggest that more weight should be placed on higher quality studies,
and those with less confounding variables (laboratory studies as opposed to field studies).
Other variables such as noise and distractions in the field setting may have had a greater

negative impact on the reporting of misinformation, than alcohol itself.

In studies where participants were intoxicated during the presentation of
misinformation, but not at encoding, the following effects were found. Schreiber Compo et
al. (2011) found that across all levels of intoxication, participants reported higher proportions
of misinformation on questions they had been misinformed about, compared to control items.
They did not find that participants that were intoxicated at the time misinformation was
given, were more likely to report this misinformation than sober groups (F(2, 90)=1.36, ns).
Gawrylowicz et al. (2017) did not find any negative effects of intoxication at misinformation
either, however, unlike Schreiber Compo et al. (2011) they found positive effects. Their
results demonstrated that the control group provided significantly more misinformation at test

than the alcohol and reverse placebo group (who expected not to get alcohol but did).
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Participants were more likely to provide a misled response to misinformation items than

control items with a main effect of condition (n2 = .088; a medium effect size). Together,
these two studies suggest a protective effect of alcohol when alcohol is introduced only at the

misinformation stage.

When considering this impact of alcohol intoxication on the reporting of
misinformation when participants were intoxicated at the introduction of misinformation,
results from the two studies above are mixed. It should however be considered that the study
by Schreiber Compo et al. (2011) was given a quality assessment score of 73%, while the
study by Gawrylowicz et al. (2017) was given a quality assessment score of 96%. This
suggests that more weighting should be placed on the positive effects of alcohol intoxication
at misinformation introduction, found by Gawrylowicz et al. (2017) due to the studies overall

higher quality.

Gawrylowicz et al. (2017) dosed participants with alcohol after encoding but before
they were presented with misinformation. They found that participants in the intoxicated
group were less likely to report misinformation than those in the control or reserve placebo
group. This supports the theory of retrograde facilitation (Wixted, 2004; 2005). This
demonstrates the importance of timing in relation to determining the accuracy of later
questioning of eyewitnesses. This demonstrates that intoxicated eyewitnesses encountered by
the police are not always likely to be more prone to suggestion, and may be less prone to

suggestion, depending on when they consumed alcohol.

Two studies in the review did not give participants any alcohol. The first (Assefi &
Garry, 2003) told some participants they had consumed alcohol when they had not. There

was no significant difference between the performance on control items for those who had
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believed they had consumed alcohol, and those who knew they had not. But there was a
significant drink condition and misinformation interaction (small to medium effect size /=
0.38), indicating that those in the told alcohol condition were more likely to report
misinformation at test. It is however of note that this study was the lowest quality paper
included in the review, with a quality assessment score of 65%, meaning that caution should
be used in the extrapolation of these findings to other scenarios. This is particularly

challenging, as there were no studies with similar methodologies within the review.

Zajac et al. (2016) also did not give participants alcohol but half of the participants
observed a co-witness drinking what they believed to be alcohol, and half witnessed them
drink lemonade. They found that accuracy for misled items was lower than for control items

across all conditions, however, they found no significant effect of co-witness alcohol

condition on the amount of misinformation reported by participants (Wald v2 (df=1)=1.44,
p =.23). However when a clear discrepancy could be detected between the participants pre-
misinformation response and the response given by the co-witness, participants were more
likely to accept misinformation from a sober co-witness (x2 (1, N =20) = 3.33, Fisher’s exact
z, w=41). This suggests that participants were no more likely to be misled by a sober
compared to an intoxicated co-witness when there was no discrepancy between their response
and the co-witnesses, but the opposite was true when a discrepancy existed. This study
received a quality assessment score of 91%, far higher than that of the study conducted by
Assefi and Garry (2003), the only other study that did not provide participants with alcohol.
The same challenges, however, do remain in that no direct comparisons to other research

included in the review can be made, due to the unique methodology.

Five studies also explored the effects of testing participants when intoxicated. Van

Oorsouw et al. (2019) explored an interaction between time of testing and BAC and found
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that participants who were intoxicated at the time of testing were no more likely to adopt
misinformation (=0.05, p=.958). Mindthoff et al. (2021) also used same state methods
(where participants intoxicated at encoding were intoxicated at test, and sober participants at
encoding were sober during test) when testing participants. Participants were given alcohol
then, when intoxicated, misinformation was introduced during testing that occurred
immediately after intoxication. Misinformation acceptance was measured using yield scores
where a score of 1 was given if a participant yielded to the misleading question by the
researcher. They found no significant effects of intoxication on yield scores the first time that

participants were tested, or the second time they were tested (still while intoxicated; yield 1:

77p2 =0.02; yield 2: 77p2 =0.03). This finding is consistent with other studies that have found
no effect of alcohol intoxication on the acceptance of misinformation (Bartlett et al., 2022;
Flowe et al., 2019; Schreiber Compo et al., 2011). It is, however, of note that overall correct
responses given at test were very low across all groups in the Mindthoff et al. (2021) study. It
is hypothesised that due to this, participants were less likely to be able to detect discrepancies
when misinformation was introduced as they were already unclear of an answer. If they had
given an answer (rather than responding that they did not know), they may have been more
likely to detect discrepancies with misinformation. The scenario used in the study was of a
married couple witnessing a neighbour lose their bike and, therefore, did not have the same
emotional impact that scenarios in other studies were likely to have which may have reduced
the amount of information encoded. Other studies used scenarios such as a first-person
hypothetical rape (Flowe et al., 2019) or witnessing a staged crime first hand (Schreiber
Compo et al., 2011). This makes these findings potentially less generalisable to the legal

context as well as being less comparable to the other studies discussed in this review.
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The quality assessment scores of all studies that explored the testing of participants
while intoxicated (Bartlett et al., 2022; Flowe et al., 2019; Mindthoff et al., 2021; Schreiber
Compo et al., 2011; Van Oorsouw et al., 2019) were all similar in their quality assessment
scores. The lowest quality assessment score received by one of these studies was that by
Schreiber Compo et al. (2011), receiving a score of 73%, however, the findings of this study
were comparable to those of the remaining five, which all scored >85%. This suggests that

these findings are reliable, as they are consistent across studies of high quality.

Delayed testing

Five of the twelve studies in this review used delayed testing. Van Oorsouw et al.
(2019) used immediate testing only and delayed testing only conditions in their second field
study. Their results showed that a higher BAC at encoding and misinformation lead to
participants providing more misinformation at test in the delayed testing group when they
were sober (/=3.60, p=.001) but not in the immediate testing group when they were still
intoxicated (+=0.05, p=.958). This is further supported by Van Oorsouw et al. (2015) who
found that severely intoxicated participants were the most likely to go along with misleading

questions both at immediate and follow up tests when sober (1(39)=2.94, p=.01).

Both of the studies (Van Oorsouw et al., 2015; study two of Van Oorsouw et al.,
2019) received a quality assessment score of 90%, suggesting that considerable weight can be
placed on their findings, however it is of note that the delayed testing by Van Oorsouw et al.
(2015) and Van Oorsouw et al. (2019) were conducted by telephone and email, respectively.
Van Oorsouw et al. (2015) note that the portion of testing that was completed over the phone
may have enhanced performance compared to the testing that was conducted in person, as
participants may have been experiencing less anxiety during the call due to being in their own

surroundings. On the other hand, however, it could however be argued in both studies that
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performance on these delayed tests may have been negatively impacted by the participants’
surroundings. It is possible that participants may have been distracted, particularly when
filling in the email task. It was also noted in Van Oorsouw et al. (2015) that the follow up
period varied by a number of days between participants, and the authors state that this may
have affected performance. Both Van Oorsouw et al. (2019) and Van Oorsouw et al. (2015)
found performance was worse in the delayed testing conditions, with more misinformation

being reported.

It is important to note the confound that in intoxicated groups of participants, immediate
testing is while intoxicated and delayed testing occurs when sober. This was noted by Van
Oorsouw et al. (2019), who state that this makes is challenging to disentangle the negative
effects of a delay with the effects of participants sobering up. While this can be overcome by

using state dependent methods, this requires a laboratory study.

Evans et al. (2018) also employed a delayed testing condition in their study and
found there was a significant effect of time of test, however, this was seen to be more
apparent for participants that were in the same state at both encoding and retrieval.
Participants who were tested immediately while still intoxicated were less likely to agree with
misinformation than those who were tested after a delay, allowing them to sober up before
testing (d = 2.03; large effect size). The quality assessment of this study was 88%. While this
is lower than that of Van Oorsouw et al. (2015) and Van Oorsouw et al. (2019), the
difference in quality assessment score is marginal, suggesting that the increase in
misinformation reporting after delayed testing is a reliable finding, however the driving factor
behind this increase in misinformation reporting remains unclear, as same-sate testing was
not carried out in either study by Van Oorsouw et al. (2015) or Van Oorsouw et al. (2019)

Note that both Flowe et al. (2019) and Gawrylowicz et al. (2017) tested all of their
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participants after a delay, to allow participants to sober up before testing. Therefore, in those
two studies there was no comparison group of immediate testing and so the effect of this

delayed testing in these studies is not clear.

Strengths and limitations of the current review

Attempts were made to ensure that the search terms used in this review were as
inclusive and comprehensive as possible by noting the key terms of papers that were deemed
relevant in the preliminary searching and keywords mentioned throughout these papers.
Database search headings and a thesaurus were also used to ensure search terms were as
inclusive as possible. No further papers were found through additional methods of searching,
such as the use of Google Scholar or through the reference lists of existing papers. The search
yielded a reasonable number of initial results considering the size of this subject area and all
key papers that had been identified by academics in the field were seen in the results,

demonstrating the validity of the key terms used.

Every effort was made to ensure that data extraction and quality assessment were
robust, however, due to time constraints these processes were carried out by only one
individual. This could potentially have more impact on the quality assessment checklist
scores due to the subjective nature of some questions included, however, the process used by
the researcher to answer these questions was consistent across all papers, therefore,
mitigating this as much as is possible. When creating the data extraction form, questions were
added when deemed necessary and previous studies re-evaluated to ensure that all relevant
information was captured within this form. Overall, it is believed that the search was

conducted in the most thorough way possible, strengthening this review.
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It is also of note that some studies included in this review had slightly differing
focuses. For example, the study by Zajac et al. (2016) was included in the review. While its
focus differed from other studies which explored the direct impact of alcohol on the
individual who was to be tested, this study studied misinformation when a confederate was
thought to be consuming alcohol. This was deemed relevant for this review as suggestibility
and misinformation were still being studied. This research may also be highly useful in
situations where groups of friends have witnessed a crime and later discuss this before giving
statements. This study demonstrates the potential impact of witnesses having discussed
information with friends that may or may not have been intoxicated at the time of witnessing
the event. This is relevant when the concept of memory completeness is considered with

individuals wishing to fill these gaps in their memory.

Moreover, the methodologies varied greatly across all available research which
presents difficulties in making direct comparisons. There were a wide number approaches
taken to measuring memory recall across studies. Moreover, alcohol was introduced at
different points across studies (e.g., before or after encoding, and some studies using repeat
and/or delayed testing. These complexities made it difficult to disentangle the results and
make comparisons or draw overall conclusions from the wider material. For example, Evans
et al. (2018) noted that the suggestibility questionnaire used in their study had not been used
in previous research and therefore the validity and reliability of it as a measure had not been
evaluated. There is currently no best practice for measuring the suggestibility of participants
in studies such as these. The same can be said for the introduction of misinformation. For
example, in Gawrylowicz et al. (2017) study, misinformation was provided in the form of
scrambled sentences of a narrative containing misleading information that participants were
required to order and read out loud. In other studies, such as Schreiber Compo et al. (2011)

and Van Oorsouw et al. (2019), misinformation was introduced through participants
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overhearing information. The amount of attention given to the misinformation in both cases
may be different which could in turn account for differing amounts of misinformation being

reported.

It is also of note that none of the studies included in the review compared any sex
differences in this research. Previous research has found that women can be affected
differently by alcohol even when dose is determined by their height and weight due to their
higher body fat percentage and lower water weight compared to men (Mumenthaler, Taylor,
O’Hara, & Yesavage, 1999). This suggests that women may be more significantly intoxicated
or experience more deleterious effects of alcohol when witnessing a crime compared to men
in the same setting. Research has also suggested that women are more likely to experience
alcohol induced blackouts (Rose & Grant, 2010). It, therefore, may be beneficial for future

research to compare misinformation effects across sexes.

Conclusion

Overall, the findings of the studies included in this review demonstrate that
eyewitness memory may be negatively affected by alcohol intoxication when exposed to
misinformation. There are, however, discrepancies between studies that appear to be
impacted by the delay of testing, BAC levels, and timing of alcohol consumption. There were
also studies that did not find a negative effect of alcohol on the reporting of misinformation
(Evans et al., 2018; Flowe et al., 2019; Gawrylowicz, 2017; Mindthoff et al., 2021; Schreiber

Compo et al., 2011).

The effects of BAC levels remain somewhat unclear, however the findings of this
review suggests that higher quality papers, and predominantly those conducted in a

laboratory, found no effects of alcohol intoxication at encoding. Alcohol intoxication at the
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introduction of misinformation appeared to reduce the amount of misinformation reported by
participants, when considering the highest quality of two papers that explored this affect.
Consistent findings from high quality papers demonstrated no significant effect of alcohol
intoxication at test, and, once again, findings consistently demonstrate negative effects of

delayed testing, however, the driving factors of this are unclear.

It is suggested that future research should aim to disentangle these effects further to
give police clearer guidance regarding the interviewing and initial statement taking from
intoxicated witnesses. The research reviewed here supports claims that eyewitness testimony
may not always be entirely reliable. Future research specifically examining the effects of
intoxication on suggestibility will enable the Criminal Justice System to more appropriately
manage the statement taking and interviewing of witnesses, allowing for stronger leads in

cases being investigated and more reliable evidence in the courts.



Chapter Three
Alcohol and remembering rape: Examining the effects of acute alcohol

intoxication during rape on metamemory processes during police interviews

Police interviews are designed to obtain evidence. In the case of interviewing victims
or witnesses, this is with the view to obtaining evidence that can be used in an investigation
to identify and/or prosecute the perpetrator. One case in which obtaining clear evidence may
be especially pertinent is in cases of sexual offending. The Ministry of Justice (2013)
estimates that 473,000 adults in England and Wales are victims of sexual offences each year.
However, it is suggested that the actual figure of victimisation may be higher due to victim
concerns about not being believed, retribution by the offender, and feelings of shame and
embarrassment (Taylor & Gassner, 2010). Of the sexual offences that are reported, only
12.5% of these cases result in a conviction (Daly & Bouhours, 2010). Similar statistics have
been reported in more recent years, with Rape Crisis England and Wales (2022) reporting the
highest ever number of rapes were reported in a 12-month period, ending in September 2022,
with 70,633 reported, but only 2,616 charges brought. The Office for National Statistics
(2023) reported a 22% increase in sexual offences from the year ending March 2020, in
September 2022. Victims of sexual offences that have reported their experience to the police
have expressed that they did not feel as though the police had believed them and that they
found the legal process to be stressful and, in some cases, further traumatising (Lees, 1993;
McMillan & Thomas, 2009). Particularly in rape cases, victims are frequently under the
influence of alcohol at the time of the offence (Testa, 2002) which can call into question the
accuracy of their memory of the offence (Kassin et al., 2001). Although formal interviews
cannot take place while witnesses or victims are intoxicated, some police officers do take

initial statements when they first have contact with the individual, which may be while they
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are still intoxicated (Crossland, Kneller, & Wilcock 2018). Although psychological research
has demonstrated that eyewitness memory is more reliable than it was once thought, the view
that it is unreliable is still held by the Criminal Justice System (Wixted et al., 2018). This is
particularly true of intoxicated witnesses, who are widely considered to be unreliable by
jurors (Evans & Schreiber Compo, 2010). This chapter examines the reliability of memory
recall from intoxicated witnesses across a simulated police interview by measuring
metamemory.

Metamemory

Metamemory is the knowledge that one has about their own memory capabilities, the
strategies they have that can aid their memory, as well as the process involved in self-
monitoring memory (Pannu & Kaszniak, 2005). Metamemory plays an important role in
human learning throughout development and therefore has been the subject of much research.
Metamemory research provides an understanding of how individuals use memory throughout
their daily life as it provides essential strategies for encoding and retrieval of memories.
When learning new information, metamemory helps people to determine whether or not they
have studied the material sufficiently to recall this at a later date (Metcalfe, 2000).
Metamemory also helps people to determine how likely their memory recall is to be accurate
(Kelemen, 2000), for example, “how sure am I that I turned off the oven?”.

Eyewitness metamemory in forensic settings (metamemory in the context of
witnessing or being the victim of a crime) is a rapidly expanding field of research (e.g.,
Wixted & Wells, 2017). One way of measuring metamemory is to collect confidence
judgements and examine how confidence relates to accuracy. If confidence increases with
accuracy, then one is said to have good metamemory ability, as they are able to monitor when
their memories are and are not likely to be accurate. It has previously been argued by

researchers that there is a poor correlation between confidence and accuracy, suggesting
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metamemory cues are not a useful predictor of accuracy (Cutler & Penrod, 1989; Leippe,
1980). Smith et al. (1989), for example, stated that confidence was not a predictor of
accuracy in witnesses or their statements. It has since been proposed, however, by various
researchers that confidence ratings are a reliable predictor of the accuracy of an individual’s
recognition memory and that this is the case even for weak memories, such as from older
adults or alcohol intoxicated witnesses (Colloff et al., 2017; Flowe et al., 2017). The findings
of these more recent studies may be due to advances in measuring confidence and accuracy
(see Wixted & Wells, 2017), as well as new approaches to statistical inferences (Saraiva,
2019).

According to Signal Detection Theory (SDT), confidence is a useful proxy for
memory strength (Wixted & Mickes, 2010). SDT uses a 2 X 2 matrix in human performance
tasks that require participants to discriminate between stimulus presence, versus stimulus
absence (Macmillan, 2002). When applied to eyewitness research, Lee and Penrod (2019)
used SDT to examine the accuracy of eyewitnesses when presented with a lineup task in
which the perpetrator was sometimes present and sometimes absent (i.e., a recognition
memory task). They found that participants who reported higher confidence were more able
to discriminate between guilty suspects and fillers, while those with low confidence showed
poor discriminability between guilty suspects and fillers. Confidence has also been shown to
be predictive of accuracy in recall when the confidence judgments are collected after free-
recall. Roberts and Higham (2002) examined this relationship by asking participants to watch
a videotape of a crime and then freely recall a narrative of the scenario. Participants were
then asked follow up questions about the information they gave and asked to rate their
confidence in the information they had given on a 7-point scale, from low to high. In this
study, high accuracy was associated with high confidence. Odinot et al. (2009) further

provided support for this relationship in forensic settings. They interviewed eyewitnesses of
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an armed robbery in a supermarket 3 months after the event and, again, asked them to rate
their confidence in the information provided on a 7-point scale. It was found that accuracy
raised from 61% to 85% as confidence raised from low to high (See Wixted et al., 2018 for
an updated review of these studies). This provides further support for a meaningful
confidence-accuracy relationship in forensic settings, which Wixted et al. (2018) state that
the field of psychology has been slow to appreciate.

Research also suggests that people use metamemory to choose whether or not to
volunteer their memories based on how strong they feel that memory is. Strategic memory
process theories suggest that when in a free recall situation, individuals will volunteer the
memories when they feel certain that they are correct in their recollection of them (Goldsmith
et al., 2005). The strongest memories—the ones they are most confident, and therefore most
accurate in—will be recalled first, and then, over time throughout the free recall, weaker
memories will be recalled. The information that is recalled first tends to be better learnt and
remembered in greater detail, with higher certainty (Mickes et al., 2013).

Moreover, evidence suggests that the general meaning of information is forgotten at a
slower rate than more precise and detailed information (Reyna & Kiernan, 1994). Memory
performance differs dependent on the coarseness (level of detail) at which it is measured.
This is supported by Neisser (1998), who explained the superiority of free recall as opposed
to recognition testing as allowing for participants to recall information at a level of generality
where they are not mistaken (coarse-grained information). In contrast, recognition tasks
require participants to make fine discriminations. For example, witnesses may choose to
provide more coarse-grained information after a delay, therefore maintaining stable accuracy
over time, but providing less detailed answers over time. Coarse-grained information is that
which is imprecise or broad, such as stating that an offender is driving a dark coloured car,

whereas fine-grained information is precise, such as that an offender is driving a dark blue
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coloured car (Brewer et al., 2018). Indeed, memory research has found that participants
demonstrate stable recall accuracy over lengths of time as great as 6 years (Hudson & Fivush,
1991). In the legal system, it may be more important that the information provided by
witnesses remains accurate but less detailed, instead of witnesses being encouraged to
provide more detailed but potentially inaccurate information. This however, is often not what
is expected of those giving evidence in the Criminal Justice System. Bell and Loftus (1989)
suggest that witnesses that provide accounts rich in detail, are more likely to be perceived by
a jury as reliable and trustworthy. It is also of note that it is common practice for witnesses
and victims to be quizzed about gaps in their recollection during cross-examination in court,
and these gaps being presented as evidence of unreliability (Ellison & Munro, 2017). This
suggests that those under cross-examination may be more likely to fill those gaps with
information of which they are less certain.

Based on the above research, it is proposed that victims that are interviewed by the
police will strive to volunteer their strongest memories and will withhold weak memories
where they are less confident of their accuracy (Evans & Fisher, 2011; Wixted et al., 2018). It
is, however, noted that during police interviews, Achieving Best Evidence (ABE) guidance
encourages efforts to obtain as much detail as possible during the interview. This may be
inadvertently reducing the quality of the evidence given by the victim by encouraging them
to recall weak and potentially inaccurate memories. It is likely that the information recalled in
the question phase of the interview will be weak in comparison to the memories recalled in
the free recall phase due to stronger memories being volunteered first by victims.

Alcohol intoxication and metamemory

As previously discussed, victims of sexual offences may be intoxicated. Research has

examined the effects of alcohol on memory accuracy and completeness. Accuracy is the

amount of correct versus incorrect information reported, and completeness refers to the
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amount of information recalled in total. Completeness of memory is undermined by the
omission of details (Smeets et al., 2004). Research examining the effects of alcohol on
metamemory, memory accuracy, and memory completeness are mixed (Hagsand et al.,
2013). It is known that alcohol can impair an individual’s ability to attend to multiple cues at
the time of encoding, therefore weakening memories (Marinkovic et al., 2004). However, it is
possible that previously alcohol intoxicated witnesses are still reliable, because they are
aware of their poorer memory compared to sober witnesses and are able to report only
memories of which they are certain (Flowe et al., 2016). A meta-analysis by Jores et al.
(2019) suggests that alcohol can significantly decrease the amount of correct information that
is recalled by witnesses (i.e., completeness) but that it does not increase the reporting of false
information. Put another way, the completeness of the information given decreases, however
the accuracy of the information does not. This suggests that intoxicated witnesses may be
able to monitor their memories and only report details of which they are sure are correct.
Flowe et al. (2017) also found that the confidence increased with accuracy in alcohol
intoxicated witnesses in a line-up identification task. Again, this suggests that witnesses that

are intoxicated at encoding are able to monitor their likely memory accuracy.

What has not yet been examined, is metamemory in the context of police interviews
with victims that were alcohol intoxicated at the time of the offence. This is important as
jurors are less likely to believe the report of a witness that appears uncertain (Brewer &
Burke, 2002). Uncertainty in a witness may be seen in the form of uncertainty indicators,
such as the use of word fillers (e.g. “like”), linguistic hedges (e.g. “I think”, “I guess™), or
long delays in speech when recalling memories (Krahmer & Swerts, 2005). It is hypothesised
that alcohol intoxicated witnesses will be more likely to express uncertainty indicators,

particularly in the question phase of an interview, however they will be equally likely to
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provide accurate information overall (Flowe et al., 2016). This is because they will be aware
that they have possibly been able to encode less information, due to an inability to attend
multiple cues, and therefore express uncertainty. This is hypothesised to be particularly the
case in the question phase of the interview when witnesses are being encouraged to report
memories of which they are less certain. An evidence base that suggests uncertainty cues are
indicative of inaccuracy may aid police officers or jurors in decision making. For example, a
lack of uncertainty indicators may indicate more confidence in the information being given.
In the case of police decision making, details given with high confidence, or a lack of
uncertainty, in testimony should then be prioritised for further investigation and in the
collection of corroborating evidence. If, for example, a witness is sure that an offender was
not wearing gloves and touched their jacket, but aren’t sure if they touched their trousers, it
may allow the police to prioritise sending the jacket for forensic testing, over the trousers. It
is however of note that this evidence base should be utilised to prioritise the collection of
evidence, not to dismiss the evidence given my intoxicated victims or witnesses. While
uncertainty indicators may highlight areas of lower confidence, and therefore, lower
accuracy, it is important to note that they are likely not indicative of a completely inaccurate
detail and care should be taken to avoid disadvantaging intoxicated witnesses and victims.
This prioritisation may allow for better allocation of police resources in a system whereby
these resources are limited. Research is also required to assess how weaker memories may be
expressed during police interviews and how weak memories can be identified (i.e., through
metamemory indicators) to achieve best evidence.
The Current Research

The current research will use a unique data set from previous research in which
participants experienced a simulated rape scenario in a written line-by-line format, and

narrated by a female voice, known as the participant choice paradigm (Flowe et al., 2007;
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Flowe et al., 2019). In this research, participants were either alcohol intoxicated or sober at
encoding. Half of the sober participants were told they had received alcohol, and half the
alcohol group were told they had received tonic water in order to induce alcohol expectancy
effects. The scenario depicted a female (the participant) interacting with a man who began as
flirtatious, with the scenario gradually introducing sexual activity. The interactive scenario
allowed the participants to control how much consensual interaction they had with the man in
the scenario and they could opt out of the scenario and “call it a night” at any point. When
participants opted out of the scenario, a legally definable act of rape was described to them.
The participant choice paradigm used to present the scenario allowed participants to become
more actively involved in the scenario due to its high levels of psychological realism (Mook,
1983). Participants that completed the study expressed that they had felt distressed by the
scenario and that they had traumatic stress symptoms, as measured by the Impact of Events
Scale (Palmer et al., 2013; please see ethical issues outlined below). After one week,
participants returned to be interviewed, as they would be during a police interview, using
Ministry of Justice Guidance (2011). The interview consisted of a free recall phase, and a
question phase. In the free recall phase, participants were asked to provide as much
information as possible related to the scenario. In the question phase, participants were asked
to recall specific details about the perpetrator and the location in which the offence took
place. After these phases, participants then took a recognition test to systematically measure
their memories about the scenario as a whole. Along with each answer given in the
recognition test, participants also rated their confidence in this answer.

Flowe et al. (2019) found that participants were well-calibrated in terms of their
confidence ratings being predictive of their accuracy on the recognition test. In the free recall
data, Flowe et al. (2019) measured only the number of correct and incorrect details recalled

by the participants (31.04 correct details and 4.19 incorrect details on average) to measure



93

memory output and accuracy and found no variation in this across intoxication conditions.
However, the length of the transcripts derived from the participant interviews were between
643.68 and 1186.55 words in length, suggesting there is far more rich data to analyse,
especially considering the recent advancements regarding witness metamemory.

The aim of the current study is to use new indices to examine metamemory processes
over the course of a police interview to test the efficacy of current police interview practices
in allowing victims of crime to provide the most accurate and full memory evidence.
Metamemory indicators are analysed against the accuracy of the information provided to
examine if metamemory cues are informative of accuracy. This study also aims to assess
whether victims are more accurate during the free recall phase or question phase of the
interview and how this is affected by alcohol intoxication at the time of encoding.

It is hypothesised that participants will recall information with less uncertainty when
they are accurate (hypothesis 1). This would be demonstrated by less uncertainty indicators
associated with accurate information. It is also hypothesised that participants will express
uncertainty less often in the free recall phase of the interview compared to the question phase
(hypothesis 2). Finally, it is hypothesised that the group that received alcohol at encoding will
recall memories with greater uncertainty, particularly in the question phase of the interview
(hypothesis 3), compared to those who received tonic water at encoding, demonstrated by
using uncertainty indicators more often.

Finally, it was explored whether intoxicated witnesses and sober witnesses that do not
express uncertainty (i.e. are confident) would be equally likely to be accurate.

Design and Method

The current research used secondary data analysis to examine a unique data set

previously collected by Flowe et al. (2019). The original study and its method of data

collection can be found below, followed by the method of secondary analysis.
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Participants

The participants that took part in the original study were a sample of 80 women
recruited from The University of Leicester, where advertisements were circulated around the
campus. Participants were informed that the study was examining sexual and dating
behaviours of women. Further information was received upon contacting the researcher to
express interest in taking part. Each of the women in the study were between 18 and 31 years
of age (M =20.36, SD = 2.41 years) and they were each paid £6 per hour for their
participation.
Procedure

Participants completed an initial prescreening online which included the Alcohol Use
Disorders Identification Test (AUDIT) to detect harmful alcohol consumption (Babor et al.,
2001; see Chapter 4) and a general health questionnaire developed by the researchers, as well
as a list of prescription medications they were taking. This was included to account for any
potential liver or heart issues, or psychiatric disorders. Participants were only invited to take
part in the study if they scored less than 10 on the AUDIT and had no existing health issues
or medications that interact with alcohol. Secondary screening also occurred in the
laboratory, where answers to the online screening were verified, photographic identification
was checked to ensure participants were over 18 years of age, and a pregnancy test was
administered which was required to be negative to continue. It was also confirmed that
participants had not eaten in the 4 hours prior to the study, and had not consumed alcohol for
24 hours prior.

Participant height and weight measurements were recorded to inform later alcohol
dosage. The Alcohawk Slim Digital Alcohol Breath Tester was used to take a blood alcohol
concentration (BAC) reading by converting deep-lung air alcohol into an estimated BAC

measurement.
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A 2 beverage (tonic water or alcohol) x 2 expectancy (told alcohol or told tonic) x 4
information type (consistent, neutral, misled, and control) x 4 perpetrator x 4 scenario (his
house, her house, a bar, a party) mixed design was used. Three different images of men were
mixed with four descriptions of their hometown, hobbies, occupation, etc. to create 4
different perpetrators that were shown to participants (while two looked the same, they had
different hobbies and occupations). These perpetrator descriptions were balanced between
four different scenarios of being at his house, her house, a bar, and a party. Data were
collapsed over the perpetrator and scenario conditions for the analysis due to the small
number of participants in each condition in this reanalysis. No significant differences in
memory recall were noted across scenario man or scenario version in the original Flowe et al.
(2019) study. The only within-subjects factor was information type. All participants were
randomly assigned to conditions.

An initial breathalyser reading of 0.00% BAC was confirmed and participants were
either given 3 alcoholic drinks of vodka (37.5% proof) and tonic in a 1:5 ratio or plain tonic
water. The necessary dose of alcohol for each participant was based on their height and
weight as per Curtin and Fairchild (2003). This level of intoxication was used due to reported
attention-allocation disruptions at this level (Harvey et al., 2013). All cups were rimmed with
vodka and contained vodka-soaked limes. Participants did not see their drinks being prepared
and were asked to consume them at the rate of 1 cup every 5 minutes. Half the participants
were told they would receive alcohol, half were told they would receive tonic water and cups
were labelled accordingly to induce expectancy.

Thirty minutes after commencing drinking, participants were breathalysed and took
part in the interactive scenario. At this point, the mean BAC in the tonic water group was

0.00% and was 0.06% in the alcohol group (range: 0.04-0.09%, SD = 0.02).



96

Sixteen versions of the scenario were presented via the participant choice paradigm
(Flowe et al., 2007). This encouraged active involvement from each participant and allowed
her to determine how much interaction she had with the man, including consensual sexual
contact. There was a total of 25 scenario stages and at the end of each, the participant was
given the opportunity to opt out or continue to interact with the man. The scenario was
presented as written text on a computer as well as being narrated by a female voice. The first
stage presented background information about the man alongside a photograph of him. As the
scenario progresses, the man is flirtatious and then sexual activity occurs. The participant
could choose to consent or opt out. If she opted out, a legally definable act of rape was then
described. If she remained in the scenario until the end, consensual sexual activity took place.

Regardless of experimental condition, all participants were breathalysed at 30-minute
intervals throughout the study. Participants in the tonic water condition also stayed in the
laboratory for 2 hours after beverage consumption so they could not infer their beverage
group. Those in the alcohol group were not permitted to leave until their BAC was below
0.02% and were advised not to drive or operate heavy machinery for the remainder of the
day.

Participants were interviewed 7 days after they completed the scenario. They first
read a written postevent narrative about the man’s background information. They were then
told they would be interviewed as the study was looking to examine police interview
techniques, and that the excerpt they had just read was from another participant’s interview to
demonstrate the next portion of the study. The narrative contained 6 items that were
consistent with the original information, 6 items that were neutral (had no specific details),
and 6 misleading items about the original information. Participants were then randomly
assigned to be interviewed by the Self-Administered Interview (SAI) or the Cognitive

Interview. The SAI is a written interview that consists of seven sections that give instructions
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designed to facilitate memory recall (Hope et al., 2011). The CI is an in-person interview
protocol commonly used by police in the United Kingdom that uses various mnemonic
techniques, such as recalling the series of events backwards to support memory recall (Dando
et al., 2009). In both interviews, participants were encouraged not to make guesses but to give
the most complete and accurate description they were able to. First, participants were asked
to give as much information as they remember about the event. In the next phase of the
interview nonleading prompts were used to encourage further recall regarding perpetrator
appearance, location, etcetera. Finally, there was a question phase which asked the participant
to recall information they may not have already considered. The average number of words
written in the free recall phase of the SAI was 643 (SD = 502.41 words) and 1,186 words in
the question phase (SD = 573.93). The average length of interview for the Cognitive
Interview was 16.78 minutes (SD = 4.58 minutes). All Cognitive Interviews were audio
recorded and transcribed for coding purposes.

After the interviews were administered, participants completed a recognition test. The
test was multiple choice and was designed to assess participants’ memory for consistent,
neutral, and misled items (Flowe et al., 2016). There were 30 questions about 18 critical
items, and participants had the option to answer “I don’t know” to each question. For each
answer, participants also included a confidence rating from 0-100% (with 0 being “not at all
confident”, and 100 being “completely confident”). After the recognition test, participants
were asked whether they believed their encounter with the male was rape. The response was
given via an 11-point likert scale with 1 being “definitely no” and 11 being “definitely yes”.

Once participants had completed all above stages of the study, they were informed
that the aim of the study was to investigate whether the degree of intoxication influenced
women’s interactions in the encounter, and their recall of the encounter afterwards. The study

took 6 hours in total.
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In the original study, all transcripts of the Cognitive Interviews and SAI’s were coded
using a coding system from previous research (Holliday, 2003; Wright & Holliday, 2007) and
details given were coded as either incorrect or correct. Misinformation items that were
recalled were coded separately as misinformation intrusions. Accuracy was calculated by
dividing the number of correct details by the sum of the total incorrect and correct details
recalled.

Secondary Data Analysis

The secondary data analysis focused on participants in the Cognitive Interview
condition (n = 35). This is because metamemory indicators could not be identified within
Self-Administered Interviews, as individuals are highly unlikely to use non-word fillers or
similar indicators in a written statement. Transcripts of Cognitive Interviews were collapsed
over all scenario types as metamemory indicators could be identified throughout, and there
was no theoretical reason to suggest that scenario type would influence the findings. First,
audio and transcripts were compared to ensure that transcripts were accurate. As Flowe et al.
(2019) did not code the data for uncertainty indicators (e.g., pauses, filler words), it was
possible that these may have been missed in parts of the original transcribing process in the
original study, therefore pauses and other uncertainty indicators were added where missing.
Any audio files that did not have transcripts associated with them were transcribed. Next, the
data were coded.

The transcripts were coded for accuracy in relation to the scenario that participants
were shown. Indications of uncertainty, which would be used to demonstrate metamemory
processes, were also coded. Unlike in the original study, misinformation was not coded in
this secondary analysis (for accuracy or metamemory indicators) as misinformation was
reported so infrequently by participants and with no significant differences between

conditions in the original study. Therefore, the secondary data analysis focused on correct



99

and incorrect information in relation to each scenario. Details of the metamemory indicator
coding are outlined, next.
Metamemory indicators

The coding scheme was developed in advance of reviewing the data in depth. This
was developed based on research by Lindholm et al. (2018) which suggested that delays,
word fillers, non-word fillers, and hedges were predictive of eyewitness (in)accuracy. While
it is not possible to definitively determine whether certain words such as “like” are being
used to mark uncertainty, or as part of habitual speech patterns, research has given support
for its common use as a filler word indicating uncertainty (Laserna et al., 2014; Seals &
Coppock, 2022).

Additionally, it is of note that in this study delays between the end of a question and
the beginning of a participant’s answer were not recorded as delays. This decision was made
as only audio recordings of the interviews were available. It was not possible to determine
whether there were other factors that may influence a delay before the beginning of an
answer, such as the interviewer looking at notes as if they may say more, but not doing so.
Interviewers were also noted to have added further questioning after a delay, it was not clear
whether this was in order to prompt the participant, or whether it was clear that more was to
be added to the question. There were also some interruptions noted in the recording, so it
could not be ruled out that participants were distracted by something else, or for example,
taking a drink at this time. To remove this ambiguity, delays were only included throughout
answers given.

Each metamemory indicator was coded separately. These measures and the method
of coding for each are listed below:

Short delays. A short delay was defined as an uncertainty indicator demonstrated by a

pause of between 3 and 5 seconds. Pauses were only counted when they occurred during



100

recall, for example, when the statement in response to a question has begun. Any pause
between hearing the question and beginning to respond was not counted.

Long delays. A long delay was defined as an uncertainty indicator demonstrated by a
pause of 6 seconds or more. Pauses were only counted when they occurred during recall, for
example when the statement in response to a question has begun. Any pause between hearing
the question and beginning to respond was not counted.

Word fillers. Word fillers were defined as words that did not add meaning to the
participant’s response when used during recall effort. These included “you know”, “well”,
and “like”. Even when more than one word was used (such as the phrase “you know”) this
was counted as one word filler.

Nonword fillers. Nonword fillers were defined as interjections or sounds that were
made during recall effort. These included “hmm” and “umm”. Repetitions of these sounds
were counted separately and all accompanying pauses were coded separately as either a long
or short delay.

Word hedges. Word hedges were defined as words or phrases that suggested low
confidence or a lack of willing to commit, as well as diminishing the value of an assertion.

These included phrases such as “I’m not sure but”, “kind of”, “sort of”, etc. Each phrase was

coded as one word hedge.

In addition, we coded measures of certainty from each transcript as follows:

Verbal Certainty. Operationally, we defined certainty as the point at which

information was given in the absence of any uncertainty indicators.
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Ethical Issues

Full ethical approval was granted from the University of Leicester for the original
study after considerations were made about the sensitive nature of the fictional scenario in the
study, and the administration of alcohol to participants. Details of the current study and
previous ethical approval from the University of Leicester were shared with the University of
Birmingham, and the Ethics Chair confirmed that they were happy to accept this ethical
approval in lieu of further review at the University of Birmingham. The data analysed for the
current project are minimally sensitive as the interviews do not give any personal information
about the participants themselves. The researcher only had access to the audio recordings and
transcripts of the interviews, all of which were anonymised. The data were shared and stored
in accordance with GDPR guidelines.

Results

In the free recall phase, the uncertainty indicator with the highest average use across
participants was non-word fillers, used on average 4.34 times, and the least frequently used
were long delays which were not used by any participants. In the question phase, the
uncertainty indicator with the highest average use across participants was non-word fillers,
used an average of 2.04 times. Short delays were used the least frequently by participants,
used an average of 0.06 times. In the free recall phase, participants used an uncertainty
indicator on average 9.34 times, regardless of information accuracy. In the question phase,
participants used an uncertainty indicator on average 7.72 times, regardless of information
accuracy. Therefore, the following analysis collapsed data across all uncertainty indicator
types due to the infrequency of some of these indicators in transcripts.

Two mixed analysis of variance (ANOVA’s) were used to analyse data. First, to test
hypotheses one and three, data were analysed using a 2 beverage (alcohol, tonic) x 2 phase

(free recall, question phase) x 2 indicator (indicator used, no indicator) mixed ANOVA. The
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dependent variable was the proportion of correct details given by a participant. Absence and
presence of an uncertainty indicator was included as a factor in the ANOVA. Therefore, in
order to run the ANOVA, it was necessary to calculate what proportion of the correct details
were given along with an uncertainty indicator, and what proportion were given without an
uncertainty indicator. The proportion of correct details given with an uncertainty indicator
was calculated by dividing the number of correct details given with an indicator, by the sum
of the number of correct details given with an indicator and the number of incorrect details
given with an indicator. The proportion of correct details given without an indicator was
calculated by dividing the number of correct details given without an indicator, by the sum of
the number of correct details given without an indicator and the number of incorrect details
given without an indicator. These are referred to as ‘proportion correct’ from this point on.
The data met assumptions required for an ANOVA in level of measurement, random
sampling, independence of observations, and normal distribution. When performing Levene’s
test for equality of variance, the test was violated for one group (question phase, using an
indicator). The mixed ANOVA was still deemed to be an appropriate analysis, however,
because ANOVA is robust to violations, providing the sample size of each group is similar in
size (Pallant, 2016) which was true in this case.

The analysis found a main effect of indicator, F(1,30) = 4.493, p=.042, n,> = .130.
The proportion of correct details was higher when a detail was given without an indicator (M
=.865, SE =.021, 95% CI [.822, .908]) compared to with an indicator (M = .816, SE = .021,
95% CI [.773, .858]). This suggests that participants recalled information with less
uncertainty when they were accurate (supporting hypothesis 1). A main effect of phase was
also found, F(1,30) = 18.059, p<.001, ny>= .376. The proportion of correct details was higher

in the free recall phase (M =908, SE = .015, 95% CI [.878, .938]), compared to the question
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phase (M =.772, SE = .030, 95% CI [.711, .834]), suggesting that participants were more
accurate in the free recall phase of the interview.

There was no main effect of beverage, F(1,30) = 0.195, p=.662, n,° = .006, suggesting
that alcohol intoxication (M = .833, SE = .026, 95% CI [.779, .886]) compared to being sober
(M = .848, SE =.023, 95% CI [.801, .895]) did not affect the proportion of correct details
given by participants. There was also no interaction between beverage and phase, £(1,30) =
1.187, p=.285, n,>= .038. This suggests that alcohol intoxication did not affect the proportion
of correct details given in the free recall phase (alcohol intoxicated, M = .918, SE = .022,
95% CI [.872, .963]; sober, M = .898, SE =.020, 95% CI [.858, .939]), compared to the
question phase of the interview (alcohol intoxicated, M =.747, SE = .045, 95% CI [.565,
.839]; sober, M =.798, SE =.040, 95% CI [.717, .878]).

There was no interaction between indicator and beverage, F(1, 30) =2.588, p =.118,
np”> = .079. This suggests that the use of uncertainty indicators were equally informative in
predicting of accuracy information reported in both the alcohol intoxicated group (with an
indicator, M = .789, SE = .031, 95% CI [.725, .853]; without an indicator, M = .876, SE =
.032,95% CI [.811, .941]) and the sober group (with an indicator, M = .842, SE = .028, 95%
CI[.786, .899]; without an indicator, M = .854, SE = .028, 95% CI [.797, .911]). Put another
way, when participants did not use an uncertainty indicator (i.e. they were confident) they
were equally likely to be accurate in both the sober and alcohol intoxicated group.

There was no interaction between indicator and phase, F(1, 30) = 1.527, p = .226, 1,
=.048. This suggests that the informativeness of uncertainty indicators in predicting accuracy
was not affected by phase. There was also no interaction between indicator, beverage, and
phase, F(1,30) =1.037, p = .317, ny,> = .033. This suggests that the informativeness of
indicators is not affected by the phase of the interview, regardless of whether participants are

alcohol intoxicated or sober.
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Second, to examine hypotheses two and three, a 2 beverage (alcohol, tonic) x 2 phase
(free recall, question phase), mixed ANOVA was conducted. This time, the dependent
variable was calculated by dividing the number of items recalled with an indicator, by the
total number of items recalled. Or, put another way, the proportion of details recalled with an
indicator, regardless of whether or not the detail was correct. The data met assumptions
required for an ANOVA in level of measurement, random sampling, independence of
observations, and normal distribution. When performing Levene’s test for equality of
variance, the test was violated for one group (question phase, using an indicator). Again, this
was however accepted due to analysis of variance being robust to violations, providing the
sample size of each group is similar in size (Pallant, 2016) which was true in this case.

A main effect of phase was found, F(1, 30), 16.042, p= <.001, n,*> = .348. More
uncertainty indicators were used in the question phase of the interview (M = .547, SE = .037,
95% CI [ .472, .622]) compared to the free recall phase (M = .384, SE =.027, 95% CI [.328,
.440)). This suggests participants were more uncertain in the question phase than the free
recall phase (supporting hypothesis 2). There was no main effect of beverage, F(1, 30) =
0.001, p=.980, > = .000, suggesting that participants were no more likely to use uncertainty
indicators in the alcohol intoxicated group (M = .466, SE = .033, 95% CI [.398, .534])
compared to the sober group (M = .465, SE =.038, 95% CI [.388, .542]). There was also no
interaction between beverage and phase, F(1, 30) = 1.760, p=.198 1, = .055, suggesting that
alcohol intoxication did not effect of the likelihood of participants using uncertainty
indicators in the free recall phase (alcohol intoxicated, M = .410, SE = .041, 95% CI [.327,
494]; sober, M =357, SE = .036, 95% CI [.284, .431]) compared to the question phase
(alcohol intoxicated, M = .519, SE = .055, 95% CI [.407, .632]; sober, M = .575, SE = .049,

95% CI [.475, .674], not supporting hypothesis 3).
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Discussion

This study investigated the use of metamemory indicators as a predictor of memory
accuracy in mock-victims of sexual assault, both when sober and alcohol intoxicated at
encoding. It was hypothesised that participants would recall information with less uncertainty
when they were accurate (hypothesis 1). It was also hypothesised that participants would
express uncertainty less often in the free recall phase of the interview compared to the
question phase (hypothesis 2). It was hypothesised that the group that received alcohol at
encoding would recall memories with greater uncertainty, particularly in the question phase
of the interview, compared to the tonic water group (hypothesis 3). Finally, it was explored
whether intoxicated witnesses and sober witnesses that do not express uncertainty (i.e. are
confident) would be equally likely to be accurate.

Support was found for hypothesis one and hypothesis two, but did not find support for
hypothesis three. When exploring whether intoxicated witnesses and sober witnesses that do
not express uncertainty are equally likely to be accurate, participants were equally likely to be
accurate in both the sober and alcohol intoxicated group when not expressing uncertainty.
These findings will now be discussed in relation to the wider literature and their implications

in practice.

In finding support for hypothesis one, it was seen that a higher proportion of correct
details provided by participants were not accompanied by an uncertainty indicator. The
metamemory indicators used by participants were indicators of uncertainty (Teigan & Brun,
2003), therefore a lack of these indicators was likely to suggest certainty, or higher confidence
in a detail. The relationship between confidence and accuracy has been demonstrated in
previous research. For example, lineup identifications made with higher confidence are often

found to be higher in accuracy than those made with low confidence (e.g., Flowe et al., 2017).
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In their review, Wixted and Wells (2017) found that confidence was highly informative of
accuracy. They suggest that identifications in a lineup made with low accuracy were less than
70% accurate, while those made with high confidence were approximately 97% accurate. The
same relationship between confidence and accuracy has also been found in freely recalled
narratives (Roberts & Higham, 2002). The current study also found uncertainty indicators were
informative of accuracy consistent across interview phase, meaning that uncertainty indicators
suggested lower confidence and lower accuracy in details in both the free recall and question
phase of the interview. This suggests that individuals use uncertainty indicators in both free
recall and cued recall tasks to indicate their confidence in the information being given, in turn
indicating their accuracy. This finding was consistent with Flowe et al. (2019), who reported
an increase in accuracy as confidence increased.

In finding support for hypothesis two, it was seen that participants were more likely to
express uncertainty in the question phase of the interview than the free recall phase. Pansky et
al. (2005) reported similar results, suggesting that individuals will report only what they feel
they remember during free recall. This is supported by studies that demonstrated increased
accuracy during free recall, when compared to a ‘forced recall’ (or question phase) portion
(Koriat & Goldsmith, 1994; Koriat et al., 2001). Mickes et al. (2013) suggest that information
recalled first is better learnt and remembered in more detail than information recalled later on.
Indeed, consistent with this, accuracy was also higher in the free recall phase than the question
phase in the current study. In a police interview-type structure where participants’ desire is to
report accurate information, it is likely that more accurate information would then be given
first in the free recall phase, rather than the question phase. Building on findings from
hypothesis one, if participants are more likely to use uncertainty indicators when their accuracy
is lower, and if accuracy is lower in the question phase, participants express more uncertainty

in the question phase.
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Findings from hypotheses one and two can be supported by Goldsmith et al. (2002).
Goldsmith et al.’s (2002) strategic memory regulation framework suggests that individuals can
decide whether to maximise the accuracy or the informativeness of the information they are
providing through the use of coarse- and fine-grained information. Coarse-grained information
is that which gives minimal detail (for example, the perpetrator was wearing dark bottoms) and
fine-grained answers provide more specific information (for example, the perpetrator was
wearing navy bottoms with a white logo). Goldsmith et al. (2002) state that course-grained
answers are more likely to be accurate than fine-grained answers although provide less
information, therefore coarse-grained answers maximise accuracy over informativeness. The
framework states that witnesses attempt to retrieve fine-grained answers, and assess their
accuracy by using their confidence in this. They then compare this to a criterion value which
defines when a memory signal is strong enough to report. If the witness’s confidence exceeds
this value, the fine-grained answer is reported, if not, attempts are made to retrieve a coarse-
grained answer. The process of assessing confidence against criterion value then occurs again
to decide whether the coarse-grained answer should be reported or withheld. Ackerman and
Goldsmith (2008) report that witnesses prefer to report fine-grained answers than coarse-
grained answers, however this tendency can be mitigated through factors such as penalties for
incorrect answers (McCallum et al., 2016). Butt et al. (2020) found that witnesses were
significantly less confident in their fine- compared to coarse-grained answers. They also
reported that participants were more likely to volunteer fine-grained information to the police,
maximising informativeness.

This framework suggests that in the free recall phase of the interview, participants
would be more likely to volunteer fine-grained information, in which they felt more confident.
It is also possible that the criterion value for assessing whether to report this information would

be raised in a police-style interview whereby there are significant consequences for reporting
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inaccurate information. This would be consistent with the current study findings that
participants were more certain of the information provided in the free recall phase, where they
would rather report fine-grained information and have a higher criterion value to do so. In the
question phase, participants may be asked about details in which they are less confident,
therefore assessing confidence against the criterion value and potentially reporting coarse-
grained information of which they are less certain, leading to an increase in uncertainty
indicators. If participants are reporting information in which they are more confident, this
would suggest they are more accurate, leading to a higher proportion of details recalled
correctly without an uncertainty indicator.

Hypothesis three stated that participants in the alcohol group would express more
uncertainty than the sober group, particularly in the question phase of the interview. This study
did not find support for this hypothesis. Alcohol intoxication did not affect the likelihood of
participants expressing uncertainty, and these uncertainty cues were found to be equally
informative of accuracy across the alcohol intoxicated and sober groups. Alcohol intoxication
did not make participants more uncertain overall, or more uncertain particularly in the question
phase. This may make sense, however, as the study also found that alcohol did not affect the
proportion of correct details given by participants in the free recall phase, or the question phase.
That is, memory accuracy was not found to be significantly different across the sober and
intoxicated groups.

Research on the effect of alcohol on eyewitness memory accuracy is mixed. For
example, Bartlett et al. (2022), Evans et al. (2018), Van Oorsouw et al. (2018), and Van
Oorsouw et al. (2019) found negative effects of alcohol on eyewitness memory accuracy (see
also Chapter 2 for further discussion of mixed findings of alcohol on eyewitness memory
accuracy). However, other researchers have found no significant differences between alcohol

intoxicated, and sober participants (Schreiber Compo, 2011; Flowe et al., 2019). Flowe et al.
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(2019) found no significant difference in memory accuracy between sober and intoxicated
groups, as well as an increase in accuracy with confidence, regardless of beverage group.

It is possible that the mixed findings across the literature are dependent on the dose of
alcohol given to participants. Altman et al. (2018) found that alcohol decreased accuracy of
recall in participants, however, this effect was found in participants with a higher BAC than
would be typically found in the laboratory, with BAC’s between .00 and .29% (M = .08%).
This suggests that there may be, at least in part, dose dependant effects of alcohol on eyewitness
memory. Further support comes from Van Oorsouw and Merckelbach (2012), who conducted
a field study in which they found that severely intoxicated participants were less accurate than
sober participants, and that this effect was more prominent in the question phase of recall, than
the free recall phase. This effect was, however, found in the moderately intoxicated group, with
similar levels of intoxication to the current study (M=0.06%). No effects of alcohol on memory
accuracy were found at mild to moderate levels of intoxication by Schreiber Compo et al.
(2012). Findings from Flowe et al. (2016) support the findings of the current study, suggesting
that alcohol intoxicated participants may give fewer details, but that the accuracy of these
details were not impacted in comparison to a sober control group. Although we did not measure
the completeness of memory in this secondary data analysis, the results showed no statistically
significant difference in accuracy across the alcohol and tonic groups.

Practical Implications

The findings of this study have important implications for witnesses or victims that are
alcohol intoxicated at the time of a criminal event. The lack of alcohol intoxication effects
found in this research suggest that alcohol intoxicated witnesses can be as accurate as sober
witnesses in both free recall and questioning. This finding is contradictory to the beliefs of

many in the Criminal Justice System (Crossland et al., 2021) and therefore may be beneficial
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in educating both professionals and jurors in cases where victims of witnesses of crime have
been intoxicated with alcohol.

The current research, and the research of others (e.g., Goldsmith et al., 2005; Mickes et
al., 2013) demonstrate that victims often volunteer their strongest memories first in free recall,
withholding weaker memories of which they are less confident and accurate, for the question
phase. The ABE—which is considered to be the gold standard interviewing technique in
England and Wales—strives to obtain as much detail as possible from victims in the question
phase (Ministry of Justice, 2011) however, this detailed questioning may encourage victims to
provide weaker and potentially less accurate memories, therefore reducing the quality of
memory evidence they are providing. This reduced quality of memory evidence could result in
erroneous convictions or victims being discredited by legal teams in court in relation to
inaccurate evidence given in the question phase. Inaccurate information from the question
phase of interviews may be highlighted by the defence to demonstrate the unreliability of a
witness, disregarding the potentially greater accuracy of information given in the free recall
phase. Findings of this study may therefore provide an evidence base for legal teams to consider
the inaccuracy brought about by questioning, rather than the unreliability of a witness.

Garett’s (2009) analysis of 250 DNA exoneration cases showed that in cases where
individuals were wrongly convicted of sexual offences (67% of the cases in this study were
rape), the convictions were often brought about through reliance on weak memory evidence. It
was, however, recognised by Wixted et al. (2018) that victims in these cases who made errors
in identification had not expressed high confidence in their identification. Similarly, in the
current study, it was found that uncertainty indicators appear to be a useful measure of a witness
or victims confidence in the information they are providing during free recall or questioning
throughout the cognitive interview. This shows a clear example of how metamemory processes

could be harnessed to increase the informativeness of evidence given to the police and aid
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police officers in determining which information to rely upon based on witness metamemory
cues. That is, if memory reports are weak, the police might require further corroborating
evidence before charging an individual, or, conversely, if some memory for details are strong,
the police could rely on this information to further their investigation. Moreover, metamemory
processes could be harnessed to improve other legal decision-making, such as in juror
instructions to inform jurors that confidence at time of initial memory report is informative of
a witness’s memory accuracy. Douglass et al. (2010) suggest that jurors find the confidence of
witnesses and victims to be persuasive. As a lack of uncertainty indicators (and therefore
confidence in a detail) appears to be associated with the accuracy of the detail given, this
research may be beneficial in further increasing juror confidence in initial memory reports from
witnesses or victims.

Findings from this and future research could allow knowledge to be disseminated to
police forces, allowing for more accurate victim statements. Suggestions may be made not to
push for information in the question phase of the interview, and to use metamemory indicators
to estimate witness or victim certainty. Findings may also increase the likelihood of police
officers giving more weight to information provided by witnesses or victims that were alcohol
intoxicated at the time of the offence. Ultimately, reliance on accurate memory evidence could
strengthen prosecutors’ cases in those that are notoriously challenging to prosecute, such as
rape and sexual assault, where witness statements are often used to discredit the witness (Daly
& Bouhours, 2010).

Limitations and future research

Due to ethical issues, the BAC’s of participants in the original Flowe et al.’s (2019)
study was lower than often encountered in individuals drinking alcohol in pubs and bars, where
they may witness crime. Specifically, participants in the original study had a mean BAC of

.06%, compared with a mean BAC of .08% in Altman et al.’s (2018) field study, where bar
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patrons had self-intoxicated. There is currently mixed support regarding the dose dependent
effects of alcohol intoxication on eyewitness memory (Jores et al., 2019). Therefore, future
research should consider an adaptation of the study in a field setting in order to achieve higher
BAC’s in participants and assess the metamemory processes during a subsequent interview.

Future research may also want to consider the informativeness of different
metamemory indicators of uncertainty. In this study, long delays, short delays, word fillers,
non-word fillers, and word hedges were all collapsed into indicators of uncertainty due to the
limited frequency of some indicators used by participants. Long delays, for example, were not
used by participants in the free recall phase. Examining the informativeness of each uncertainty
indicator, however, may provide even more beneficial information to the police and the
Criminal Justice System when considering the confidence and accuracy of witnesses and
victims.

Future research may also benefit from increasing the ecological validity of the study.
While participants reported being emotionally affected by the rape scenario presented to them
through the participant choice paradigm (Takarangi et al., 2013), this experience was, of
course, not emotionally comparable to experiencing rape. The use of a video, or other method,
to present the simulated rape scenario may increase the psychological realism of the study, as
well as potentially impacting the recall of participants. This may strengthen the application of
the findings to real-world scenarios.

In the development of the coding scheme used in the current study, there was difficulty
in coding delays between the end of a question, and the beginning of a participants answer, due
to only having audio recordings of the interviews (e.g., participants may have been drinking,
looking elsewhere). This could potentially lead to important data not being captured. It is
recommended that future research use video recordings to capture this data and eliminate

ambiguity in different reasons for delays before participants generate a response.
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Finally, the current study collapsed data across expectancy conditions. This was due to
the small number of participants in the secondary data analysis, and the uneven participant
numbers this created in expectancy conditions. The original study by Flowe et al. (2019) found
that women who were told they had consumed alcohol, and had consumed alcohol, recalled
fewer incorrect details whereas those who consumed tonic water but were told they consumed
alcohol, reported more incorrect details. Flowe et al. (2019) did, however, not find these results
to be statistically significant. They also did not find any effects of expectancy on
misinformation reporting. While the original study found no statistically significant expectancy
effects, it is possible that expectancy effects may have impacted on the findings from the
secondary data analysis. Future research should consider exploring expectancy effects when
considering the use of metamemory indicators in police interviews.

Conclusion

Overall, when examining the effects of alcohol intoxication on metamemory processes
during police interviews, no effects of intoxication on memory accuracy were found.
Furthermore, alcohol intoxicated participants were no more uncertain in their recall than sober
participants. Effects of the interview phase were found, suggesting that participants, regardless
of alcohol intoxication, were more accurate in the free recall portion of the interview and that
uncertainty indicators were informative of accuracy throughout the interview. Findings suggest
that alcohol intoxicated victims and witnesses are as accurate as their sober counterparts at
police interview. The findings also suggest that the structure of police interviews, asking
questions about details not recalled in free recall, may introduce inaccuracy into the
information provided by witnesses or victims. The informativeness of metamemory indicators
however may be helpful in identifying less accurate information given by individuals

throughout the police interview process.
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Chapter Four
A Psychometric Critique of the Alcohol Use Disorders Identification Test

The word ‘psychometric’ translates to measurement of the mind (Sireci et al., 2005).
Hammond (2006) states that psychometric tests are often used in psychological research as
they are designed to test a broad range of psychopathologies, symptomologies, personality
traits, and more. They are used as measurement tools to access psychological variables to be
studied in research. Part of what makes them preferred in this setting is their ease of use when
collecting and scoring data. This makes them simple to use over large populations to allow for
data collection from a larger number of participants, or greater screening ability before studies.
DeVon et al. (2007) state that the foundation of research is the use of measurement tools that
are psychometrically sound, and that the reliability and validity of these tools must be high in
order to ensure the integrity of a study. This chapter will consider the use of the Alcohol Use
Disorders Identification Test (AUDIT) in research screening processes, considering its
reliability and validity in practice.

The Alcohol Use Disorders Identification Test (AUDIT) was developed by the World
Health Organisation (WHO) in a six-country collaborative study and has been used worldwide
since 1989 (Babor et al., 2001; WHO, 2001). It was designed to examine an individual’s
relationship with alcohol across three different domains: alcohol intake, potential dependence
on alcohol, and experience of alcohol-related harm (WHO, 2001). Alcohol has been known to
be directly linked to morbidity and mortality, including depression, anxiety, cancer, violence,
and suicide (Saunders et al., 1993a; Saunders et al., 1993b) making it important that healthcare
settings are able to identify difficult relationships with alcohol and provide care as necessary.
The AUDIT was initially developed for use in primary care settings, however, has since been
validated for use in other settings, including in the community and other healthcare settings

such as psychiatric inpatient hospitals (Lima et al., 2005).
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The AUDIT is a ten-item questionnaire developed from an original bank of 150
questions that were studied. It asks individuals about the amount and frequency of their alcohol
intake and is scored by summing the value associated with each response option on a scale of
0 to 4, allowing for possible scores between 0 and 40 with a generally accepted cut-off score
of 8 (Nadkarni et al., 2019). The WHO state that this cut-off score provides good sensitivity to
alcohol use disorders and suggests the following classification of scores: hazardous drinking
(8-15), harmful drinking (16-19), and dependent drinking (>20) (Babor et al., 2001). Although
a score of 8 is the generally accepted cut-off there are many questions in the literature regarding
this. Some studies have found better specificity at a cut-off score of 10 (Babor et al., 2001)
however in some populations lower cut-off scores such as 7 have been recommended (Reinert

& Allen, 2007).

The AUDIT manual (WHO, 2001) states that as well as being used to identify those
suffering with diagnosable alcohol use disorders (AUD) and signposting them to treatment, it
can also be used as a tool for education. Those with elevated scores but that do not reach a
clinical cut-off can be signposted to educational resources and given support. The measure can
also be used to identify whether healthcare providers need to be concerned about how an
individual’s drinking may interact with any medication they currently take. The measure was
designed to be self-administered however can also be used in an oral interview. There are
benefits and limitations to both of these approaches, however self-administration is usually a
quicker way to administer the test, while an interview may be beneficial for those that struggle

to read or write.

A systematic review conducted by Nakarni et al. in 2019 reviewed the use of differing
cut-off scores in different populations and cultures. The study by Nakarni et al. (2019) will be

discussed in relation to the effect these differing scores may have on the reliability and validity
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of the AUDIT. It will then be considered how differing cut-off scores may impact the use of
the AUDIT in research, such as in the original study from which the data were generated for

Chapter 3 (Flowe et al., 2019) and the impact of this on alcohol research more generally.

Reliability

Reliability is concerned with the ability of an instrument to measure consistently under
consistent testing conditions (Kline, 1986). There are different types of reliability, including
test-retest reliability, internal consistency, and interrater reliability. As the AUDIT was
designed to be self-administered, there are no studies evaluating interrater reliability. Interrater
reliability is the extent to which raters consistently can distinguish between items on a
measurement scale, with the general trend of ratings being considered important, as opposed
to absolute values assigned (Gisev et al., 2013). For example, if three raters rating the
communication skills of a pharmacist on a scale on 1-10, and all three have the same ranked
order, the interrater reliability would be considered high (Gisev et al., 2013). Test-retest
reliability and internal consistency will now be discussed in turn.

Test-retest reliability is concerned with the stability of test results over time, however,
questions have been raised about the appropriateness of this method with some tests. Repeated
testing may sensitise the respondent to the questions asked, therefore, changing results (Joppe,
2000). It is also possible that the construct being measured will change over time (Bannigan &
Watson, 2009). In the case of the AUDIT, those that produce high scores may begin receiving
interventions (with their consent), therefore, lower scores may be expected after the re-test
period. This may give the illusion of lower reliability of scores, however, this may not be the
case.

When using test-retest scores to determine the reliability of the AUDIT, results
indicated high reliability (r=.86; Sinclair et al., 1992). The acceptable value for test-retest

values is considered to be greater than .7 (Guilford, 1956). It is, however, of note that there is
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no standard time interval between the implementation of tests, therefore, it can be difficult to
determine the amount of time required to wait so as to reduce confounding variables such as
participants remembering items from the test. If participants remember their answers from the
first test and repeat these, this inflates test re-test reliability scores. A systematic review
conducted by de Meneses-Gaya et al. (2009) identified three studies that had all used a re-test
period of one month. The first study by Selin (2003) found a test-retest correlation of between
0.6 and 0.8 which is considered between good and excellent. The only item that showed a much
lower correlation was item nine (asking when the respondent or those around them have been
injured due to their drinking) which had a correlation of only .29. Overall, Selin (2003) saw a
test-retest correlation of .84, clearly within the acceptable range. The second study (Dybeck et
al., 2006) also found the lowest correlation on item nine of the test (.39) suggesting potential
issues with this question. It may be that incidents of this nature occurred during the re-test
period but further investigation may be required to establish hypotheses for this low correlation.
The study also found that using the WHO suggested cut-off score of 8, 87.5% of participants
that were screened as having AUD and 98.9% of those that tested negative, were classified the
same in the re-test. These values were similar when using a cut-off score of 5 (as cut-off scores
often vary across studies). Three studies have evaluated the test-retest reliability of the AUDIT
using the same cut-off scores of 8 or above. Lennings (1999) and Maisto et al. (2000) used a
re-test period of 2 weeks and found correlation coefficients of .92 and .64, respectively.
Daeppen et al. (2000) used a re-test period of 6 weeks and found a correlation coefficient of
.81. These correlation coefficients are within acceptable range and demonstrate stability of the
AUDIT test results over time.

Internal consistency is the degree of homogeneity of items in the test to ensure they are
measuring the same construct. Internal consistency can be measured using Cronbach’s alpha,

which is the most widely used statistic to show internal consistency by indicating how well the
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items on a tool fit together conceptually (DeVon et al., 2007). It is the only reliability index
that can be performed when a test has only been administered once, eliminating issues such as
those seen in test-retest methods (Ferketich, 1990). Classical test theory (Spearman, 1907) was
developed in order to improve the reliability of tests. The theory states that each respondent on
a test has a true score and an observed score. The observed score (what is seen at the end of the
test) is the true score but with error added to this (Traub, 1997). The reliability of test scores
increases as the proportion of error variance is lowered, therefore reliability can be determined
using Cronbach’s alpha which provides a lower bound for reliability.

Opinions regarding the ideal Cronbach’s alpha value differ, with a value of .70 being
seen to be acceptable for new scales (DeVellis, 2003), however, other authors have
recommended much higher values, stating a preferred Cronbach’s alpha of .90 or in some cases
.95 (Nunnally & Berntein, 1994; Polit & Beck, 2004). A lower alpha value may be due to
factors such as a low number of questions, poor inter-relatedness between items, or
heterogeneous constructs (Tavakol & Dennick, 2011). This can be determined through
correlating test items with the total test score and removing items with a low correlation. If,
however, alpha is very high, this may indicate that some questions on the test are not necessary
as they are asking the same question and therefore can also be removed (Streiner, 2003).
Reinert and Allen (2002) conducted a review of studies that reported psychometric properties
of the AUDIT. They reported that of the studies reviewed that reported a Cronbach’s alpha
value, a median value of well within .80 was found, and this is stated to be an acceptable level.
One of the initial validation studies carried out on the ADUIT for use in primary healthcare
settings (Valladolid et al., 1998) found an alpha value of .86. With an acceptable alpha value
of greater than .70 (Kline, 1999; DeVellis, 2003), this demonstrates that internal reliability of

the AUDIT is within an acceptable range.
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In sum, the Cronbach’s alpha values found for the AUDIT across meta-analyses and
the test-retest scores found in systematic reviews are all within acceptable ranges suggesting
that the AUDIT can be considered to be a reliable measure. Questions remain regarding the

low test-retest correlation seen on item nine but overall, no concerns are raised.

Validity

Joppe (2000) defines validity as a measure of whether or not a psychometric test is
measuring the construct it was designed to measure and whether the inferences made from the
results are appropriate, meaningful, and useful.

Content validity determines the extent to which a measure is representing and testing
all measures of a construct and therefore how well it relates to the theory surrounding the
construct. The AUDIT was developed using items from a variety of self-report, laboratory, and
clinical procedures that have been used across a variety of countries to detect AUD (WHO,
2001). After this process was complete, another multinational study (Saunders et al., 1993a)
was conducted in order to determine the best features from each of these approaches at
distinguishing low risk drinkers from those with harmful alcohol consumption. As items were
developed, their correlation was checked against daily alcohol intake in a group of participants,
some of whom had been diagnosed as alcohol dependent. Items were also selected based on
having good face validity, clinical relevance, and to ensure they covered the three relevant
domains (alcohol use, alcohol dependence, and adverse consequences of drinking). Finally, it
was ensured that these items were applicable across genders and could be generalised across
cultures to the best possible extent (due to differences in drinking cultures across countries).

Once the items were developed, they were then tested for sensitivity (the percentage of
positive cases correctly identified) and specificity (the percentage of negative cases that were

correctly identified). Various cut-off scores were also used when computing specificity and
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sensitivity in order to find the most appropriate cut-off score which is judged by the WHO to
be 8. When using a cut-off score of 8, Saunders et al. (1993b) found the specificities
(percentages of correctly identified negative cases) averaged in the 0.80’s, making this a valid
cut-off value. As development took place through a large multinational study of measures that
were already able to appropriately identify harmful drinking, the test can be considered to have
good content validity. The test is also consistent with the ICD-10 definitions of alcohol
dependence and harmful alcohol use (Babor et al., 1994; WHO, 1993). While the test was not
developed based on specific theory, it has been developed in line with the ICD-10 which is
used by clinicians to diagnose AUD and was itself developed based on a clearly defined
construct. Further, there are systematic reviews such as de Meneses-Gaya (2009) that support
the use of the AUDIT to appropriately measure the construct of AUD’s. It can therefore be
considered to have high content validity.

Criterion validity is a measure of how well a psychometric can predict an outcome, in
this example it would be a measure of how well the AUDIT can predict AUD (Vogt & Johnson,
2011). Evidence for criterion validity can be seen in the test remaining sensitive throughout
differences in the populations being tested. The AUDIT has been developed and used
multinationally and has been tested in a number of distinct populations. In primary care
settings, where the AUDIT was originally designed to be used, the AUDIT performs well with
large areas under the receiver operating curve (ROC) being observed (Cherpitel, 1995, 1997;
Volk et al., 1997). The area under the curve is a measure of how well the measure can
distinguish between two groups, in this case those with AUD’s and those without. This
demonstrates that a large proportion of the times the test is used, it is correctly discriminating
between positive hits and false alarms, therefore it is correctly identifying those with AUD’s.
Bischof et al. (2005) used ROC analysis and found an area under the curve of .98, suggesting

excellent discriminatory validity of the AUDIT to tell the difference between those who did
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and did not have AUD. The area under the curve when testing the AUDIT has also seen to be
greater than that of other AUD identification psychometrics such as the CAGE (.70) or
CRAFFT (.79; Cook et al., 2005), suggesting that it is overall a more valid method of

identifying AUD’s (Reinert & Allen, 2002).

Systematic reviews (Nadkarni et al., 2019) have supported the use of the AUDIT in a
large number of populations. Differences, however, do start to appear when looking at the
AUDIT’s use across gender and culture. Nadkarni et al.’s (2019) cross-cultural systematic
review identified fifty-four studies that did not use the WHO recommended cut-off scores and
found that the majority of these studies did not measure the psychometric properties of the
AUDIT when the WHO-recommended cut-off score or the modified cut-off was used. Twelve
of these studies were validation studies that used a range of cut-off scores to detect different
levels of drinking. The scores used to detect hazardous drinking ranged from >3 to <5, harmful
drinking ranged from >5 to <16 and dependent drinking ranged from >7 to <24. An additional
four studies also recommended different cut-off scores for males and females. The review also
noted that of the four studies identified that used standardised terminology and psychometric
data, no cut-off scores clearly outperformed others. Dependent drinking was measured using
the widest range of cut-off scores from >7 to <24, and all but the score of 7 provided high
psychometric properties with sensitivity ranging from 81 to 100% and specificity from 28.6 to
94.1% (Santis et al., 2009). This suggests that further exploration of the appropriate cut-off
scores across gender and culture are required in order for consistency in the cut-off scores used,
and to ensure the validity of the AUDIT.

While the AUDIT was designed to be effective across cultures and groups, there is
limited recent research that reviews the validity of the psychometric, with very small numbers

of studies testing the reliability and validity of non-English versions of the test (de Meneses-
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Gaya et al., 2009). Non-English versions of the test include Nigerian dialects, Hindi, Spanish,
Chinese, German, French, and Vietnamese (de Meneses-Gaya et al., 2009). The AUDIT has
been found by some studies to require a different cut-off score dependent on gender (Reinert
& Allen, 2007) while others have found this not to be the case (Cook et al., 2005) leading to
questions about the validity of cut-off scores used across genders. When using the AUDIT
across different age groups, cut-off scores appear to change. Knight et al. (2003) found that at
a cut-off score of 8, the AUDIT when used with teenagers (14 to 18 years old) was almost
insensitive, but yielded better results at a cut-off score of 2. In elderly patients, the AUDIT
demonstrated an area under the curve of .96 and showed sensitivity of .67 and specificity of
.96 but did not use one cut-off score (scores of 7 or 8 were used; Philpot et al., 2003). In patients
experiencing first episode psychosis, a cut-off score of 10 was preferable, yielding a sensitivity
value of .85, specificity value of .91, and area under the curve of .86 (Cassidy et al., 2008).
While the AUDIT has been tested in a number of varying samples and has produced
satisfactory results demonstrating its reliability and validity as a measure, further research is
required to establish different cut-off scores across groups. Currently, determining the overall
validity of the measure is somewhat difficult as this relies heavily on the population being
tested. Practitioners may have difficulty in determining the validity of the measure in their
population without validation studies in these specific groups, meaning they may also be using
inappropriate cut-off scores.

Construct validity is the degree to which a measure is appropriately measuring the
construct it claims to measure (Vogt & Johnson, 2011). The AUDIT manual describes the
measure as having three distinct factors based on conceptual domains: hazardous alcohol use,
dependence symptoms, and adverse consequences of drinking. Maisto et al. (2000) used results
from primary care settings as the AUDIT’s standardised sample and concluded that although

the three-factor structure can be supported by data, there may be a better model fit when using
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a two-factor structure of dependence/consequences and alcohol consumption. Other studies
have continued to find support for the two-factor model (Karno et al., 2000; O’Hare & Sherrer,
1999), finding that items 1-3 load onto a single factor of alcohol consumption. While this does
suggest that the measure is appropriately measuring the constructs it claims to, the more
specific domains may not be being as accurately measured as once thought. Although a three-
factor model can fit, the support for a two-factor model suggests that only two domains are
being appropriately measured during administration.
Use of AUDIT in research

The AUDIT has been used in many psychological memory studies to screen
participants prior to them potentially being given alcoholic beverages in the study (e.g.,
Flowe et al., 2019; Miller et al., 2018; Sharma, Albery, & Cook, C, 2001). For example, the
data that were reanalysed in Chapter Three were collected by Flowe et al. (2019), who used
the AUDIT to identify suitable participants. As with many laboratory studies carried out in
the United Kingdom, the participant sample was mainly university students, from the
University where the research was being carried out due to the ease of accessing these
participants. As the items on the AUDIT are dependent on cultural attitudes towards drinking
behaviours, it is necessary to consider the cultural norms of university students in the United
Kingdom in regards to alcohol consumption in interpreting AUDIT scores. A study by
Livingstone et al., (2011) found that health related behaviours such as alcohol consumption
are related to social identity and norms. They state that heavy alcohol consumption is an
important part of social identity in university students in the United Kingdom. They found
that heavy drinking was endorsed by in-group members and that this positive attitude towards
drinking led to a greater intention to drink heavily in social situations. It was seen that high
identifiers were more likely to exclude non-drinkers. As the prevalence of heavy drinking in

UK university students can be inferred to be high, this raises questions about the validity of a
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cut-off score of 8 in University participants presenting for screening to take part in studies.
As the AUDIT was originally developed to be used in primary health settings where people
are often presenting due to AUD’s, it must be considered how cultural norms affect the
scores seen in these students who are not presenting with ill health related to drinking
behaviours. There are clear differences between the cut-off scores required for different
groups when using the AUDIT therefore it is difficult to generalise its validity across groups
DeSimone (2005) states that drinkers are likely to be less risk averse, although it is not
clear whether individuals who drink more frequently or more heavily are less risk averse. In
Flowe et al.’s (2019) study, participants took part in a hypothetical rape scenario using the
participant choice paradigm. In the scenario, the participant was interacting with an unknown
man in a social setting and chose whether to continue the interaction until the end, in which
case they have consensual sexual intercourse, or withdraw prior to this, in which case they are
informed a legally definable act of rape is committed against her. If drinkers who are above the
cut-off score of 8 on the AUDIT are less risk averse, it may be that they would behave
differently in the scenario that was given in the study conducted by Flowe et al. (2019), such
as spending more time with the man and perhaps letting him into her home. If they were to
continue further into the participant choice scenario, this would mean they would be required
to accurately remember more information than a participant that withdrew from the scenario
sooner. This raises questions about the generalisability of the results found by Flowe et al.
(2019) to target samples such as university students that may be drinking heavily. Conversely,
it is seen that although some cut-off scores for the AUDIT are higher or lower than 8, this cut-
off score generally provides adequate specificity and sensitivity, suggesting that the AUDIT is
a useful measure when screening research participants in order to comply with ethical
procedures and greatly minimise the risk of providing alcohol to those with AUD’s. Overall, it

seems that future research should consider the use of the AUDIT in research screening
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processes and the populations often used in these such as university students in order to provide

validated cut-off scores and better guidance for researchers.

Conclusion

The AUDIT as a measure is easy to administer because it can either be used as a self-
report psychometric or be administrated by an oral interview that is completely structured. This
helps to standardise the test as no administrator skill is required to administer or score the
measure. The AUDIT is also considered objective as the items are easy to answer and the scores
it provides enable clear communication between professionals and researchers alike.

Together, the research evidence suggests that the AUDIT is seen to be a reliable
measure with high internal reliability, with a Cronbach’s alpha value that is on average >.80
(Reinert & Allen, 2002). It also demonstrates good test-retest correlation values, making it
overall an acceptably reliable measure. The AUDIT has been developed in a manner that allows
for high content validity by drawing items from a number of multinational procedures and
measures, and matching the final items to the ICD-10 definitions of AUD’s. The AUDIT also
demonstrates good sensitivity and specificity, with high area under the ROC values when used
in its standardised setting (primary healthcare) when using the WHO recommended cut-off
score of 8. It is, however, of note that the AUDIT is used frequently in a large range of settings
and across different ages, genders, and cultures, and debate surrounds the cut-off scores
necessary to yield good specificity and sensitivity in these populations. It is because of this that
the validity of the AUDIT in some settings is not known but its use likely continues in practice.
Caution is needed when using the AUDIT in different settings where it has not been validated
and future research should seek to further examine appropriate cut-off scores. Research should
also examine the AUDIT’s use in screening processes for alcohol research, as no literature

currently exists examining this topic specifically.
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Chapter Five
Discussion

This chapter provides an overview of the findings of previous chapters. Also
discussed are the overall findings of this thesis, and how these may be applied to future
theory, policy, and practice.
Overall Aims

The overall aim of this thesis was to better understand the impact of alcohol
intoxication on the memory of witnesses and victims of sexual assault. The thesis sought to
address this aim through the systematic review of current literature and methodologies for
exploring this topic, exploring the accuracy of information given by those in a police-style
interview related to a mock sexual assault, and assessing the informativeness of metamemory
indicators to provide insight into the accuracy of these witnesses and victims. This work may,
in the future, be used to help develop clear, consistent, and evidence-based guidance for the
Criminal Justice System when collecting and interpreting memory evidence from intoxicated
witnesses and victims.
Summary of Findings

Chapter One introduced the requirement for research examining the relationship
between alcohol and memory by demonstrating the strong link between alcohol and crime. It
was noted that crime often occurs in settings where victims and witnesses have consumed
alcohol (Leaonard et al., 2002). The chapter also discussed the negative beliefs of those in the
Criminal Justice System in relation to the effects of alcohol on memory (Houston et al., 2013;
Kassin et al., 2001; Schuller & Stewart, 2000). This, coupled with the low rates of
prosecution of sexual assault, demonstrate the importance of research that explores the

accuracy of memory in alcohol intoxicated witnesses and victims of sexual assault.
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Chapter Two used a systematic approach to reviewing the literature relating to alcohol
intoxication and misinformation. The review of twelve studies exploring the impact of
alcohol intoxication on eyewitness memory found mixed results. It was concluded that while
alcohol may have a negative effect on the acceptance of misinformation in eyewitness
testimony, issues of blood alcohol concentration (BAC:; i.e., the dose of alcohol received),
timing of alcohol consumption, and delays in testing may have all contributed to the
acceptance of misinformation. Of the twelve studies, five found negative physiological
effects of alcohol intoxication on misinformation acceptance (Evans et al., 2018; Van
Oorsouw et al., 2015; Van Oorsouw et al., 2019), one found a protective physiological effect
of alcohol (Gawrylowicz et al., 2017), four found no physiological effects of alcohol (Bartlett
et al., 2022; Flowe et al., 2019; Mindthoff et al., 2021; Schreiber Compo et al., 2011), and
three found social effects of alcohol intoxication (Assefi & Garry, 2003; Bartlett et al., 2021;
Zajac et al., 2016). The review noted that studies with a higher quality assessment score, and
more often conducted in a laboratory setting, found no effect of alcohol intoxication at
encoding on misinformation acceptance. When comparing the two studies examining
alcohol’s effect when introduced at the same time as misinformation, the paper of
significantly higher quality found positive effects, with participants who consumed alcohol
reporting less misinformation. Explorations of the effects of alcohol intoxication at test,
consistently found no significant increase in the amount of misinformation reported, and all
studies were of good quality. Findings of no significant effect of delayed testing were also
found, however the reasons for this appear unclear.

The undertaking of future research to further disentangle the effects of dose, timing of
alcohol consumption, and testing delays was suggested in order to appropriately manage the
collection of statements from intoxicated witnesses and victims in the Criminal Justice

System in order to obtain the most accurate information.
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Chapter Three presented a study examining the effects of acute alcohol intoxication
during a mock- rape on metamemory processes during police interviews. The study examined
the use of new indicators to examine metamemory processes over the course of a police-style
interview to determine the informativeness of the indices in indicating memory accuracy, as
well as the efficacy of the police interview in allowing witnesses and victims to provide full
and accurate memory evidence. The study also examined the effects of alcohol intoxication at
encoding on the accuracy of participants in the free recall and question phases of the
interview. The study was a secondary data analysis of Flowe et al.’s (2019) study, in which
participants taking part in a hypothetical rape scenario were either alcohol intoxicated or
sober, and were interviewed using the Cognitive Interview one week later. The study coded
for metamemory indicators and examined the memory accuracy of participants across
interview phase and beverage group.

No effects of alcohol intoxication on memory accuracy were found in the study.
Furthermore, when examining metamemory indicators, alcohol intoxicated participants were
no more uncertain in the information they provided than sober participants. This suggests that
alcohol intoxicated victims and witnesses are as accurate and confident as their sober
counterparts during police interviews. Effects of interview phase were seen, with participants
being more accurate in the free recall phase of the interview than in the question phase.
Uncertainty indicators were found to be informative of memory accuracy throughout the
interview, with more uncertainty indicators expressed in the question phase than in the free
recall phase. Memory accuracy was also poorer in the question phase than in the free recall
phase. These findings call into question the potential efficacy of police interview techniques
in obtaining full and accurate evidence, as the additional probing for information in the
question phase of the interview is likely to introduce uncertainty and inaccuracy, into witness

and victim accounts.
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Chapter Four examined the use of the Alcohol Use Disorders Identification Test
(AUDIT) test in assessing alcohol use disorders (AUD’s). The measure is easy to use and is
standardised due to its ability to be used as a self-report measure or as a structured interview.
It is seen to be a reliable measure, with high internal reliability (Reinert & Allen, 2002) and
good test-retest correlation values. It is also seen to have high content validity, drawing on
items from a variety of self-report, laboratory, and clinical procedures that have been used
multinationally to detect AUD (WHO, 2001). The AUDIT’s sensitivity and specificity are
also seen to be good. While the review of the literature found good reliability, validity,
specificity, and sensitivity of the AUDIT, this was primarily seen using the World Health
Organisation (WHO) cut-off score of 8, and in settings for which the AUDIT was designed,
such as primary healthcare settings. The chapter discussed the frequent use of the AUDIT
outside of these settings, as well as across different cultures, ages, and genders. The cultural
norms surrounding alcohol consumption and, therefore, debate surrounding appropriate cut-
off scores, were considered. The chapter suggests that future research should focus on the
cut-off scores required to achieve good sensitivity and specificity across populations, as well
as the validity of the scale’s scores using these cut-offs. The chapter finally discusses the
AUDIT’s frequent use in screening prior to alcohol and memory research, such as in Flowe et
al. (2019). Currently, no studies examine the AUDIT’s use in research screening processes.
Research and Theoretical Implications

Research into the effects of acute alcohol intoxication on the memory of eyewitnesses
has grown rapidly in recent years, with research generally suggesting that alcohol
intoxication negatively effects the completeness of memory, but not its accuracy (Jores et al.,
2019). Chapter Two, however, demonstrates that the effects of alcohol on suggestibility are
less clear. It is clear that more research is needed in order to disentangle the effects of

alcohol, delayed testing, and the timing of alcohol consumption. It is, however, of note that



130

the memory of alcohol intoxicated witnesses may be more reliable than once thought. A
number of studies reviewed in Chapter Two support strategic memory reporting theories
(Bartlett et al., 2021; Flowe et al., 2019; Gawrylowicz et al., 2017; Mindthoff et al., 2021).
Strategic memory theories suggest that while an impact of alcohol on memory may exist,
victims and witnesses are aware of this potential cognitive impairment and may omit
information they are uncertain of. Individuals may volunteer memories of which they are
more certain, which is often information that is learnt and remembered in greater detail, and
is often volunteered first (Goldsmith et al., 2005; Mickes et al., 2013). Support for this theory
in Chapter two came from studies that found that while there was no significant difference in
the accuracy of alcohol intoxicated participants, their accounts were less complete (Bartlett et
al., 2021; Flowe et al., 2019; Gawrylowicz et al., 2017; Mindthoff et al., 2021).

Further support comes from the study presented in Chapter Three, in which
intoxicated participants were not significantly less accurate than sober participants, and that
participants were more accurate in the free recall phase of the interview than the question
phase, where they were able to volunteer their strongest memories. This is also in line with
Goldsmith et al.’s (2002) strategic memory reporting framework, in which it is suggested that
individuals can maximise the accuracy or the informativeness of their accounts through using
either course- (minimal detail) or fine-grained (specific detail) information. Coarse-grained
information is more likely to be accurate but is less informative in the details provided in a
setting such as a police interview. For example, a coarse-grained piece of information may
state that the offender was wearing dark clothing, whereas a fine-grained details would be
that they were wearing a navy top and black bottoms. The framework suggests that
individuals attempt to recall fine-grained information but when they are uncertain of the
information, they may resort to recalling coarse-grained information, or no information at all

if their confidence is particularly low. The findings in Chapter Three suggest that participants
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may have used strategic memory when presenting information through the use of uncertainty
indicators. More uncertainty indicators were seen in the question phase of the interview,
suggesting that participants were less certain of the information they were providing in the
question phase, compared to the free recall phase. This was further supported by reduced
accuracy in the question phase of the interview, demonstrating a confidence-accuracy
relationship.

It is, however, important to note that some studies do not support strategic memory
reporting theories. For example, Assefi and Garry (2003), a study reviewed in Chapter Two,
found that participants who believed they had consumed alcohol reported more
misinformation than those who believed they were sober. This suggests that participants were
not adjusting the information they reported based on the belief that alcohol would impair
their memory, and not withholding memories they were not certain of. Nevertheless, overall,
this thesis suggests that strategic memory reporting theories are important to consider in
researching the impact of alcohol intoxication on eyewitness memory.

Another theory-Alcohol Myopia Theory (AMT; Steele & Joseph, 1990)-has been put
forward as an explanation for the impact of alcohol intoxication on memory. AMT suggests
that alcohol narrows the attention of the individual to central rather than peripheral cues,
therefore an individual’s memory of central details, such as details of an offender’s
appearance, would be better than those of peripheral details, such as the colour of the sofa as
the crime scene. While recall of central details was not specifically reviewed throughout this
thesis, AMT was not supported by the studies in Chapter Two that explored this (Flowe et al.,
2019; Van Oorsouw et al., 2019). Flowe et al. (2019) did not find any decrease in the number
of details reported by intoxicated participants however no distinction between central and
peripheral details were made. This could have been achieved through the classification of

central and peripheral details within the scenario, and coding these in transcripts. Future
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research may wish to explore this. Van Oorsouw et al. (2019) found a reduction in central
details recalled by intoxicated participants, and results for the recall of peripheral details were
mixed. Memories for both central and peripheral details decreased in intoxicated participants
when comparing immediate and delayed testing. In the immediate testing condition,
participants did remember central details better, however intoxication reduced the amount of
both central and peripheral details. Overall, these findings suggest that AMT may not always
be a useful theoretical approach when researching the effect of alcohol on the memory of
eyewitnesses and victims.

Throughout Chapter Two, studies also considered the impact of delays in testing on
witness accuracy, as well as the impact of intoxication at the time of questioning. Van
Oorsouw et al. (2019) found that immediate testing was preferable to delayed only testing,
with delayed only testing reducing accuracy and increasing susceptibility to misinformation.
This however is not supported by Van Oorsouw et al. (2015), who found better performance
by sober and intoxicated participants on free recall after a sobering delay. Evans et al. (2019)
also found an effect of delay in intoxicated witnesses, hypothesising that both delay and
intoxication had weakened memory, leading to participants being unable to detect
discrepancies, and therefore including misinformation. Mindthoff et al. (2021) found no
detrimental effects of short delays on intoxicated participants’ accuracy, but noted that this
effect was only explored with mild to moderately intoxicated participants. Research
regarding the suggestion that highly intoxicated witnesses may be more likely to report
misinformation (Van Oorsouw et al., 2019), taking into account blood alcohol concentration,
is required. Overall, the effects of delayed testing a mixed, and further research is needed to
examine this effect. In Chapter Three, a one-week delay between encoding and recall was
used. Future research may examine the informativeness of metamemory indicator changes for

those in different intoxication states at encoding, after varying delays.
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Studies presented in Chapter Two of this thesis also discussed the social effects of
alcohol intoxication on memory. Bartlett et al. (2021) found that alcohol did not increase
susceptibility to misinformation but that discussion with a co-witness did when compared to
participants who recalled alone. Zajac et al. (2016) also examined the influence of co-witness
discussion. While overall findings suggested that the intoxication state of the co-witness did
not impact susceptibility to misinformation, there was an effect seen when participant
responses were clearly discrepant with that of the co-witness. Discrepancy detection theory
(Tousignant et al., 1986) states that when an individual’s memory is weak and they cannot
detect discrepancies between original memories and misinformation, this may increase the
likelihood of filling in the blanks with misinformation. When participants in Zajac et al.’s
(2016) study did detect a discrepancy, they then used source credibility to resolve this
discrepancy. In this situation, participants were more likely to accept misinformation from
sober co-witnesses than those who appeared intoxicated. These findings suggest that as well
as further need for exploration of the physiological effects of alcohol, more research is
needed to understand the social impacts of alcohol intoxication, and the discussions that take
place between co-witnesses following an event.

There is an additional need for research to be conducted to understand the impact of
trauma on the memory of alcohol intoxicated individuals. As previously discussed, the
literature at this time often conflates witnesses and victims throughout research. Studies that
involve participants in a mock crime as though they are victims, such as Flowe et al. (2019),
do report participants feeling traumatised by the study materials, however this is not
comparable to the trauma that would be experienced by a real-world victim of these crimes.
Existing research presents conflicting results. Spiegel (1997) reported that traumatic
memories are resistant to retrieval, unlike memories of neutral events, however a review by

Laney and Loftus (2005) states that traumatic memories are not unique and simply deteriorate
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over time. The review (Laney & Loftus, 2005) also suggests that high emotional arousal may
lead to better memory for an event, as opposed to an event that does not produce any
emotional arousal. Studies have demonstrated that individuals who are highly traumatised by
experiences of child sexual abuse have better memory for the details of this abuse, than
individuals who report feeling less traumatised by child sexual abuse (Alexander et al.,
2005). Similarly, when specifically considering sexual trauma, Peace et al. (2008) found that
memories of sexual trauma contained the most detail, compared with a memory of non-
sexual trauma, or a positive memory. At this time, no research considers the impact of trauma
on alcohol intoxicated witnesses of crime, compared with alcohol intoxicated victims of
crime. This research would be beneficial in further considering the impact of trauma on the
memory of those giving evidence in the Criminal Justice System.

Additionally, the need to research the psychometric properties of the AUDIT for use
in different populations and within research are presented (Livingstone et al., 2011). The use
of appropriate and validated cut-off scores has important implications to maintain the ethical
standards of research in which participants are given alcohol. Incorrect cut-off scores may
lead to those with AUD’s being provided with alcohol, however, cut-off scores that are lower
than necessary may present researchers with a group of participants that are less risk averse
than others that may score higher on the AUDIT without having an AUD (DeSimone, 2005).
Practical Implications

The findings of this thesis in chapters Two and Three indicate that individuals use
strategic memory reporting strategies, suggesting that intoxicated witnesses and victims of
crime are no less accurate than those who are sober. The findings showed that while accounts
were no less accurate, they were less complete and individuals may have appeared less
confident (Bartlett et al., 20121; Flowe et al., 2019; Van Oorsouw et al., 2015). This less

complete account and decreased confidence may reinforce the beliefs held by police, jurors,
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and other professionals in the Criminal Justice System that intoxicated witnesses and victims
are less accurate than those who are sober (Kassin et al., 2001).

When considering police interviews, if the findings of the study presented in Chapter
Three can be replicated, this may be important education for police officers. If police officers
were able to use the informativeness of uncertainty indicators to consider the accuracy of
elements of the information given by witnesses and victims, this may allow for more accurate
leads to be followed in investigations. Conversely, a lack of uncertainty indicators may then
increase the credibility of the victim or witness in the eyes of the police. It may be
particularly informative for police officers if this study could be replicated, but using a much
larger sample size which would allow researchers to avoid collapsing over uncertainty
indicator type. This may allow researchers to draw important conclusions about the
informativeness of particular types of uncertainty indicator.

The findings presented may also be used to educate the wider Criminal Justice
System, including jurors. If jurors have an understanding that intoxicated witnesses may be
more accurate than once thought, and that less complete accounts are not a sign of
inaccuracy, this may help better guide the verdicts of guilt made.

Due to the mixed findings of research into the effects of delayed testing of intoxicated
witnesses, caution should be used in the decision to interview intoxicated witnesses, taking
into account their level of intoxication, following suggestions that highly intoxicated (>.10%
breath alcohol concentrations) may decrease accuracy. While Flowe et al. (2019) found that
early questioning was advisable for ensuring accuracy, they state that this may not be the case
when leading questions are used.

It has been demonstrated throughout Chapter Two that witnesses and victims of crime
can be susceptible to misinformation acceptance. It is because of this that police officers and

other professionals in the Criminal Justice System should refrain from using leading
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questions that may introduce misinformation to the individual. When considering the
increased acceptance of misinformation by witnesses that discuss the event with co-
witnesses, the suggestion is made that co-witness discussions should be prevented wherever
possible to maintain witness accuracy (Bartlett et al., 2022). Witnesses of crimes often
discuss what they have seen with other witnesses (Paterson & Kemp, 2006) and this is often
noted to occur before the police respond to the incident (Paterson & Kemp, 2005). Despite
this, it may still be beneficial for police officers to separate witnesses upon arrival and
instruct them not to discuss what they have witnessed, in order to minimise the negative
effects of co-witness discussion. Paterson et al. (2011) suggest that as co-witness discussion
is challenging to entirely eliminate, research should focus on improving interview techniques
that elicit accurate memories and minimise the reporting of misinformation.

The findings presented in Chapter Three raise further questions regarding the police
interview process. Victims were less accurate and expressed more uncertainty during the
question phase of the interview. This suggests that caution should be used in questioning
victims and witnesses as questioning may elicit information of which the individual is less
certain and therefore is less likely to be accurate. Use of the cognitive interview has been
seen to increase accuracy and reduce the acceptance of misinformation (Memon et al., 2010)

While it is challenging to provide specific recommendations for policy throughout the
Criminal Justice System based on these mixed findings, it is clear that intoxicated
eyewitnesses and victims are not as inaccurate as thought by professionals in the system. It is
recommended that education for professionals in the system is provided to dispel widely held
beliefs about the inaccuracy of intoxicated witnesses and victims. Caution is also urged in the

interviewing of victims and witnesses so as not to obtain inaccurate information.
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Conclusion

To conclude, the thesis aim of better understanding the impact alcohol on eyewitness
memory was achieved through a systematic review of existing literature that suggested that
eyewitnesses’ acceptance of misinformation may in some circumstances be increased by
alcohol intoxication, but that the effects of other factors must be disentangled before
conclusive assertions are reached (Chapter Two). The accuracy of eyewitnesses and victims
was not seen to differ significantly between intoxication states, and uncertainty indicators
throughout police interviews were found to be informative of memory accuracy (Chapter
Three). The use of the AUDIT in alcohol research was examined and suggestions of further
research into its psychometric properties in this area are recommended (Chapter Five). The
mixed findings of research presented in this thesis make it challenging to provide specific
guidance to aid the police in establishing policies, such as for the time of interviewing
intoxicated witnesses. It does, however, clearly demonstrate the requirement for further
education to be provided to all professionals in the Criminal Justice System, as well as jurors.
If these individuals become more aware of the accuracy of intoxicated victims and witnesses,
it is hoped that this may increase the chances of prosecution in the trial of sexual assault cases

where victims are often regarded as inaccurate due to their consumption of alcohol.
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OR testimon™”
“Blood alcohol OR
concentration” Evidence
OR
“Cross
examin™®”’
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Drunk* “Witness
OR testimon™”
“Blood alcohol OR
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OR
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examin*”

166



Pubmed
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OR OR OR
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myopia” testimon™ effect”
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Drunk* “Witness
OR testimon™”
“Blood alcohol OR
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OR
“Cross
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“Alcohol Legal “Misinformation
myopia” testimon™ effect”
OR OR OR
“Alcohol AND “Legal AND “False memor*”
intocicat™”’ evidence”
OR OR
Drunk* “Witness
OR testimon™”
“Blood alcohol OR
concentration” Evidence
OR
“Cross

examin*”’

167



Web of Science
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Study

Reason excluded

Reich, R. R., Goldman, M. S., & Noll, J. A.
(2004). Using the false memory paradigm to
test two key elements of alcohol expectancy
theory. Experimental and Clinical
Psychopharmacology, 12(2), 102.

Testing method was not applicable to
eyewitness memory

Desmarais, S. L., & Read, J. D. (2011).
After 30 years, what do we know about
what jurors know? A meta-analytic review
of lay knowledge regarding eyewitness
factors. Law and Human Behavior, 35(3),
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No mention of suggestibility

Curran, H. V., & Hildebrandt, M. (1999).
Dissociative effects of alcohol on
recollective experience. Consciousness and

Cognition, 8(4), 497-509.
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Steffens, M. C., & Mecklenbriuker, S.
(2007). False Memories. Zeitschrift fiir
Psychologie/Journal of Psychology, 215(1),
12-24.
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Mintzer, M. Z., & Griffiths, R. R. (2001).
Alcohol and false recognition: a dose-effect
study. Psychopharmacology, 159(1), 51-57.
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Yuille, J. C., & Tollestrup, P. A. (1990).
Some effects of alcohol on eyewitness
memory. Journal of Applied
Psychology, 75(3), 268.
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Evans, J. R., Schreiber Compo, N., &
Russano, M. B. (2009). Intoxicated
witnesses and suspects: Procedures and
prevalence according to law
enforcement. Psychology, Public Policy,
and Law, 15(3), 194.

Suggestibility not studied

Flowe, H. D., & Compo, N. S. (2021). The
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Appendix 3

Studies where full text was unavailable:

Ashok, J., Nair, M., & Friedman, R. (2016). Drug-facilitated sexual assaults. In Sexual
offending: Predisposing antecedents, assessments and management (pp. 67-77). New York,
NY: Springer Science + Business Media; US.

Reich, R. R. (2003). Alcohol expectancies and implicit memory: Using a false memory
approach to examine the implicit nature of alcohol expectancies in different contexts.
Dissertation Abstracts International: Section B: The Sciences and Engineering, 64(1-B), 429.

The following email was sent via Research Gate:

Good afternoon, I was hoping to access this full text as I am currently writing a systematic
literature review looking at the effects of alcohol on suggestibility at the University of
Birmingham. Thank you - Brittany Gibbs
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Appendix 4

Quality assessment checklists

Randomised Control Trial Checklist
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Criteria

Yes

No

Otherist-(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

8. How precise were
the results?

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?

12. Have the authors
identified all
important
confounding factors?

13. Are results in
line with other
evidence?




Field study checklist

Criteria

Yes

No

Otherit(CD, NR,
NA)*

1. Did the study
address a clearly
focussed issue?

2. Was the cohort
recruited in an
acceptable way?

3. Was the exposure
accurately measured
to minimise bias?

4. Was the outcome
accurately measured
to minimised bias?

5. Have the authors
identified all
important
confounding factors?

6. Have they taken
account of the
confounding factors
in the design and/or
analysis?

7. How precise are
the results?

8. Do you believe
the results?

9. Can the results be
applied to the local
population?

10. Do the results of
this study fit with
other available
evidence?
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Appendix 5

Completed quality assessments and scores

Absolute memory distortions: alcohol placebos influence the misinformation effect

Criteria Yes No Otheris»(CD, NR,
NA)*

1. Did the trial X
address a clearly
focussed issue?

2. Was the X
assignment of
participants to
treatments
randomised?

3. Were all of the X
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study X
personnel blind to
treatment?

5. Were the groups Unknown
similar at the start of
the trial?

6. Aside from the X
experimental
intervention, were
the groups treated
equally?

7. How large was the 0.38
treatment effect?

8. How precise were Not reported
the results?

9. Can the results be X
applied to other
populations?

10. Were all X
important outcomes
considered?

11. Are the benefits N/A
worth the harms and
costs?

12. Have the authors | X
identified all
important
confounding factors?




13. Are results in
line with other

evidence?

Score=17, 65%
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The intoxicated co-witness: effects of alcohol and dyadic discussion on memory conformity

and event recall

Criteria

Yes

No

Otherist-(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

8. How precise were
the results?

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?

12. Have the authors
identified all
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important
confounding factors?

13. Are results in
line with other
evidence?

Score =25, 96%

The impact of alcohol intoxication on witness suggestibility immediately and after a delay

Criteria

Yes

No

Otheristi(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

13

8. How precise were
the results?

Not reported

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?

12. Have the authors
identified all
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important
confounding factors?

13. Are results in
line with other
evidence?

Score =23, 88%

An experimental examination of the effects of alcohol consumption and exposure to
misleading postevent information on remembering a hypothetical rape

Criteria

Yes

No

Otheristi(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

.10

8. How precise were
the results?

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?

12. Have the authors
identified all
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important
confounding factors?

13. Are results in
line with other
evidence?

Score =25, 96%

Alcohol-induced retrograde facilitation renders witnesses of crime less suggestible to

misinformation

Criteria

Yes

No

Otheristi(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

.088

8. How precise were
the results?

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?

12. Have the authors
identified all
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important
confounding factors?

13. Are results in
line with other
evidence?

Score =25, 96%

No evidence that low levels of intoxication at both encoding and retrieval impact scores on

the Gudjonsson Suggestibility Scale

Criteria

Yes

No

Otherist-(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

N/A —not
significant

8. How precise were
the results?

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?
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12. Have the authors
identified all
important
confounding factors?

13. Are results in
line with other
evidence?

Score =22, 85%

Intoxicated eyewitnesses: Better than their reputation?

Criteria

Yes

No

Otherist(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

Unknown

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

N/A — results not
significant

8. How precise were
the results?

9. Can the results be
applied to other
populations?

N/A

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and

costs?




12. Have the authors
identified all
important
confounding factors?

13. Are results in
line with other

evidence?

Score =19, 73%

Trussht me, I know what I sshaw: The acceptance of misinformation from an apparently

unreliable co-witness

182

Criteria

Yes

No

Otherit(CD, NR,
NA)*

1. Did the trial
address a clearly
focussed issue?

X

2. Was the
assignment of
participants to
treatments
randomised?

3. Were all of the
participants who
entered the trial
properly accounted
for at conclusion?

4. Were study
personnel blind to
treatment?

5. Were the groups
similar at the start of
the trial?

6. Aside from the
experimental
intervention, were
the groups treated
equally?

7. How large was the
treatment effect?

No effect size
stated

8. How precise were
the results?

Not reported

9. Can the results be
applied to other
populations?

10. Were all
important outcomes
considered?

11. Are the benefits
worth the harms and
costs?
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12. Have the authors | X
identified all
important
confounding factors?

13. Are results in X
line with other
evidence?

Score =21, 81%

Alcohol intoxication impairs eyewitness memory and increases suggestibility: Study one

Criteria Yes No

Otherist»(CD, NR,
NA)*

1. Did the study X
address a clearly
focussed issue?

2. Was the cohort X
recruited in an
acceptable way?

3. Was the exposure | x
accurately measured
to minimise bias?

4. Was the outcome | x
accurately measured
to minimised bias?

5. Have the authors | x
identified all
important
confounding factors?

6. Have they taken X
account of the
confounding factors
in the design and/or
analysis?

7. How precise are
the results?

Not reported

8. Do you believe X
the results?

9. Can the results be | x
applied to the local
population?

10 Do the results of | x
this study fit with
other available
evidence?

Score = 18, 90%
Alcohol intoxication impairs eyewitness memory and increases sug

estibility: Study two

Criteria Yes No

Otherit(CD, NR,
NA)*




1. Did the study
address a clearly
focussed issue?

2. Was the cohort
recruited in an
acceptable way?

3. Was the exposure
accurately measured
to minimise bias?

4. Was the outcome
accurately measured
to minimised bias?

5. Have the authors
identified all
important
confounding factors?

6. Have they taken
account of the
confounding factors
in the design and/or
analysis?

7. Do you believe
the results?

8. How precise are
the results?

Not reported

9. Can the results be
applied to the local
population?

10. Do the results of
this study fit with
other available
evidence?

Score = 18, 90%
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Alcohol intoxication impairs memory and increases suggestibility for a mock crime: a field

study

Criteria

Yes

No

Otherist(CD, NR,
NA)*

1. Did the study
address a clearly
focussed issue?

2. Was the cohort
recruited in an
acceptable way?

3. Was the exposure
accurately measured
to minimise bias?




4. Was the outcome
accurately measured
to minimised bias?

5. Have the authors
identified all
important
confounding factors?

6. Have they taken
account of the
confounding factors
in the design and/or
analysis?

7. How precise are
the results?

Not reported

8. Do you believe
the results?

9. Can the results be
applied to the local
population?

10. Do the results of
this study fit with
other available
evidence?

Score=18, 90%

The effects of alcohol and co-witness information on memory reports: a field study

Criteria

Yes

No

Otherist(CD, NR,
NA)*

1. Did the study
address a clearly
focussed issue?

X

2. Was the cohort
recruited in an
acceptable way?

3. Was the exposure
accurately measured
to minimise bias?

4. Was the outcome
accurately measured
to minimised bias?

5. Have the authors
identified all
important
confounding factors?

6. Have they taken
account of the
confounding factors
in the design and/or
analysis?

185



7. How precise are
the results?

8. Do you believe
the results?

9. Can the results be
applied to the local
population?

10. Do the results of
this study fit with
other available
evidence?

Score =19, 95%
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