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Abstract
Witnesses and victims typically provide the central leads in police investigations, yet statistics from past research
indicates in many instances these individuals are intoxicated. To date, however, no research has looked at how best to
interview such witnesses to maximise the amount of accurate information they recall. In the present research, while on a
night out, participants watched a videoed theft whilst either sober, moderately (Meac = .05%) or severely (MBac =
.14%) intoxicated. A week later, in a different location, participants were interviewed using either the Enhanced
Cogpnitive (ECI) or Structured Interview. The ECI was found to improve the recall accuracy and completeness of
witness accounts across all three drinking conditions. However, no significant interaction was indicated between
alcohol and interview condition. The study findings are discussed in terms of their real-world value in aiding police

officers to elicit as complete and as accurate an account as possible from intoxicated witnesses.
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Improving intoxicated witness recall with the Enhanced Cognitive Interview

Evidence suggests that as alcohol consumption increases, so does the probability of being targeted by criminals
(Touhig, 1998). In fact, a recent survey of English police officers suggested that witness intoxication is a common to
very common occurrence, with witness Breath Alcohol Concentrations (BrAC) estimated to be around 50-80 pg/L (.11-
.18% Blood Alcohol Concentration (BAC)) (Crossland, Kneller & Wilcock, 2018). A similar pattern has also been seen
in North America where, according to police officers, around 41% of interviewed witnesses are most likely over the US
drink drive limit at the time of the crime (BAC = .08%; Evans, Schreiber Compo & Russano, 2009). In addition, around
a third of the testimonies heard in US courts were found to be from witnesses who had consumed alcohol (or another
drug) at the time of the crime (Palmer, Flowe, Takarangi & Humphries, 2013). Ultimately this data suggests that

intoxicated witnesses and victims are a widespread issue within the criminal justice system and warrant further study.

Intoxicated Witness Recall

The information provided by witnesses and victims is vital to the investigation of criminal cases and typically
provides police officers with the central leads in their enquiries (Kebbell & Milne, 1998; Milne & Bull, 2006). Until
relatively recently, research into the effects of alcohol on eyewitness recall (i.e. free or cued description of event details
and the ability to identify/recognise the perpetrator) has been limited (Malpass et al., 2008). There is, however, a more
comprehensive body of traditional memory research examining alcohol’s effect on general recall (e.g., Garfinkel,
Dienes, & Duka, 2006; Moulton et al., 2005; Ray, Bates, & Bly, 2004; Séderlund, Parker, Schwartz, & Tulving, 2005).
This research indicates that episodic memory (which would include a witness’ recollection of a crime) is particularly
affected by intoxication using recognition and cued recall tasks (Curran & Hildebrandt, 1999; Nilsson, Backman, &
Karlsson, 1989). Further to this, memory research, using traditional recall measures such as word lists, have routinely
found alcohol to impair effortful but not automatic processing (e.g., Hasher & Chromiak, 1977; Tracy & Bates, 1999).
For example, intoxication has been seen to reduce the free recall of words from a word list. In such a situation, as with a
witness’ recall of a crime, a conscious and intentional effort is required to remember the information. In contrast, when
a task does not require a conscious effort to evoke a memory, then research indicates that alcohol does not significantly
affect recall. For example, intoxication does not significantly affect an individual’s estimation of the frequency at which
words are repeated in a word list (Hasher & Chromiak, 1977; Tracy & Bates, 1999).

Regarding the recall of intoxicated witnesses (i.e., event details), a small but increasing body of literature (see
Hildebrand Karlén, 2018 for a review) suggests that whether (and to what extent) alcohol affects memory reporting may
depend on factors such as the task being completed (negative effect on recall completeness, but no effect on line-up

decisions: Bayless, Harvey, Kneller & Frowd, 2018; Flowe, Colloff, Karoglu, Zelek, Ryder, Humphries & Takarangi,
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2017; Harvey, Kneller & Campbell, 2013a; Kneller & Harvey, 2016), the number/timing of the interviews (immediate
interviews may lead to an increase in recall completeness at delayed interview: Hildebrand Karlén, Roos af Hjelmséter,
Fahlke, Granhag & Séderpalm-Gordh, 2017; La Rooy, Nicol, & Terry, 2013; Schreiber Compo et al., 2017) and the
timing of alcohol consumption (alcohol post-encoding protects against misleading post-event information:
Gawrylowicz, Ridley, Albery, Barnoth, & Young, 2017). Further, research suggests that whilst alcohol may have little
to no effect on recall accuracy, as intoxication levels increase there is a significant reduction in recall completeness
(Flowe, Takarangi, Humphries, & Wright, 2016; Hagsand, Roos af Hjelmsater, Granhag, Fahlke, & S6derpalm-Gordh,
2013a; Hildebrand Karlén, Roos af Hjelmséter, Fahlke, Granhag, & S6derpalm-Gordh, 2015; Van Oorsouw &
Merckelbach, 2012; Yuille & Tollestrup, 1990). With even small memory errors or omissions potentially having severe
consequences (i.e. the conviction of an innocent suspect, or the release of a guilty perpetrator) it is imperative that the
accuracy and completeness of a witness’s testimony be studied. In these instances, completeness refers to the
percentage of total details recalled, and accuracy is determined by the number of correct details recalled out of all
details reported by participants. However, it should be noted that recent research by Altman, Schreiber Compo,
McQuiston, Hagsand and Cervera (2018), and Altman, McQuiston and Schreiber Compo (2019) have found that
alcohol negatively affects both the quality and quantity of a witness’s recall with blood alcohol concentrations levels
ranging from .00 - .29%. In addition, a recent meta-analysis of the effects of acute alcohol intoxication on witness recall
has indicated that whilst alcohol may lead to a significant reduction in correct recall, this effect is not seen with
incorrect details (Jores, Colloff, Kloft, Smailes & Flowe, 2019).

When an individual has complete freedom over what they report, as with a witness’ free recall, then general
memory research suggests that an individual may be strategic in what information they provide (Evans & Fisher, 2011,
Koriat & Goldsmith, 1996a; Koriat, Goldsmith, & Pansky, 2000; Luna, Higham, & Martin-Luengo, 2011; Weber &
Brewer, 2008). It is theorised that, although they may seek to be both accurate and complete when an individual is
uncertain of the information they recall, the two aims of accuracy and completeness (informativeness) may compete
(Koriat & Goldsmith, 1996a; Koriat & Goldsmith, 1996b; Koriat et al., 2000; Yaniv & Foster, 1995). Within such a
situation, when deciding how to balance accuracy and completeness, an individual is directed by their goals within that
particular context (Koriat & Goldsmith, 1996a). To this end, a witness has two main options when providing their
account to the police. They may refrain from providing a detail in their testimony if they believe that the likelihood of
that detail being correct is less than some accuracy threshold that they have set themselves (Koriat & Goldsmith,
1996b). Alternatively, they may adjust the level of detail (the grain size) of what they report in their testimony

(Ackerman & Goldsmith, 2008; Goldsmith, Koriat, & Weinberg-Eliezer, 2002; Yaniv & Foster, 1997).
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For sober individuals at least, there is a general aversion to providing a coarse-grained response (Ackerman &
Goldsmith, 2008). Such individuals are considered to have set themselves a low accuracy threshold so that when
regulating their memory they favour informativeness (completeness) over accuracy. In terms of the memory regulation
of intoxicated witnesses, research suggests that individuals expect alcohol consumption to cause cognitive impairments
(Adams & McNeil, 1991), with higher intoxication levels anticipated to lead to increasingly more negative effects
(George & McAfee, 1987; Southwick, Steele, Marlatt, & Lindell, 1981). Consequently, it may be expected that to
compensate for an expected impairment to memory, intoxicated individuals would set themselves a higher accuracy
threshold and thereby provide a coarse-grained testimony. Regulating their memory in this way it would be anticipated
that an intoxicated witness would provide a testimony that was less complete than a sober witness, but no less accurate.
In line with this prediction, the discussed alcohol and eyewitness literature suggests that intoxicated witnesses tend to
favour accuracy over completeness when cued or free recall tasks are employed (Flowe et al., 2016; Hagsand et al.,

2013a; Hildebrand et al., 2015).

Alcohol Myopia Theory

Until recently, the prevailing theory to account for alcohol’s effect on the recall of an eyewitness has been
Alcohol Myopia Theory (AMT) (Josephs & Steele, 1990). AMT posits that alcohol reduces an individual’s ability to
process information, or narrows attention, to those cues that are most salient in a specific situation, such as anxiety
(internal cues) or elements of the environment (external cues). The theory states that this restricted perception is due to
an increasingly disproportionate amount of attention being given to these immediate salient cues, whilst weaker, less
salient cues, subsequently receive less attention. Alternatively, alcohol can affect cognitive functioning by reducing an
individual’s ability to process and extract meaning from the information or situation they are facing. Ultimately,
according to AMT, whether there is a cognitive or recall difference between sober and intoxicated individuals depends
on the specific situation and the internal/external cues (e.g. anxiety/elements of the environment) that become most
noticeable to the individual in that particular instance (Steele & Josephs, 1990). Whilst research indicates that alcohol
myopia could potentially explain an intoxicated person’s processing of non-forensic visual stimuli (Clifasefi, Takarangi,
& Bergman, 2006; Harvey et al., 2013a; Harvey, Kneller & Campbell, 2013b), forensic recall studies have drawn mixed
conclusions regarding this theory, potentially due to differences in study design (Schreiber Compo et al., 2011; Van
Oorsouw & Merckelbach, 2012; also see Janssen & Anne, 2019). The findings of initial research by Schreiber Compo
et al. (2011) were consistent with AMT, in that alcohol only reduced peripheral (low salience) recall, but participants
were still intoxicated at the time of recall. In contrast, when participants were sober at interview, research by Crossland,
Kneller and Wilcock, (2016) and Van Oorsouw and Merckelbach (2012) found alcohol to have the most detrimental

effect on the recall of central or high salience details.
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In light of their research findings, Van Oorsouw and Merckelbach (2012) proposed an alternative explanation
to account for alcohol’s effect on forensic recall: Fragmentary blackouts. At high blood alcohol concentrations, whilst
an intoxicated individual may perceive and encode an event, fragmentary blackouts consider that there may be some
failure in the process of consolidating the memory, such that the event or detail is forgotten (White, 2003). An
individual may only become aware of those gaps in their memory when they are informed there are details they do not
remember, although they still may not recall them first-hand (Goodwin, 1977). Small to moderate fragmentary
blackouts, research indicates, can occur with a rapid rate of alcohol consumption and potentially with BACs of .15%
(Mintzer & Griffiths, 2002; Ray & Bates, 2006; Ryback, 1971). Crossland et al. (2016), however, proposed a further
alternative explanation to account for alcohol’s effect on eyewitness recall: the phenomenon of Acute Alcohol Amnesia
(Goodwin, Crane, & Guze, 1969a; Hashtroudi & Parker, 1986). As with fragmentary blackouts, acute alcohol amnesia
results in an individual recalling some, but not all, of the details they witnessed whilst intoxicated. Like fragmentary
blackouts, acute alcohol amnesia is a form of anterograde amnesia, but with recall deficits apparent at BACs as low as
.08% (Birnbaum, Parker, Hartley, & Noble, 1978; Carpenter & Ross, 1965; Hashtroudi, Parker, DeLisi & Wyatt, 1983;
Jones & Jones, 1980). In contrast to fragmentary blackouts, where the amnesia may be fatal (i.e. the memory may be
permanently ‘lost’), acute amnesia is more subtle, and the memory may be retrievable to some extent with appropriate
cues and prompts (Goodwin et al., 1969a). At present, though, the extent to which alcohol impairs eyewitness recall and
how these impairments occur is still unclear. In light of the current theories proposed to explain alcohol’s effect on
eyewitness recall, however, there may be ways in which intoxicated witnesses could be supported to give best evidence
via best practice interviewing techniques. If, as posited by AMT, the salience of internal and external cues has a role in
what an individual recalls, and if, as proposed by acute alcohol amnesia, some details can be retrieved with appropriate
cues and prompts (Goodwin et al., 1969) then components of the Cognitive Interview, such as mental reinstatement of

context, may be able to assist in improving intoxicated witness recall.

Cogpnitive Interview/Enhanced Cognitive Interview Techniques

Since the mid-20™ Century, human memory has been modelled upon three successive stages: encoding, storage
(retention) and retrieval (Baddeley, Eysenck & Anderson, 2009). Within this memory system, visual, acoustic and
semantic information is initially received and processed before a more permanent cognitive record is created for
potential later recall. The information that can be retrieved, however, is often only a percentage of the details that were
originally encoded. Research, though, indicates that the mnemonics of the Cognitive Interview (Cl) can aid in
improving recall retrieval (see Memon, Meissner & Fraser, 2010). The CI consists of a set of four interview mnemonics
based upon the multiple trace theory (e.g. Bower, 1967; Wickens, 1970) coupled with the encoding specificity principle

(Tulving & Thomson, 1973). Multiple trace theory suggests that memory is viewed as a complex network of
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associations where ultimately information that is not available through one recall method may be available through
another. As a result, the CI incorporates the four mnemonics of ‘report everything’ (e.g., individuals are asked to tell the
interviewer ‘everything you can remember about the incident’, ‘change temporal orders’ (e.g., recall details of the
incident from beginning to end, and also from the end to the beginning), ‘change perspective’ (e.g., recall event details
firstly from one’s own viewpoint, and then describe what another witness/perpetrator would have seen) and ‘mental
reinstatement of context’. The final mnemonic, ‘mental reinstatement of context’ is based on the encoding specificity
principle. This theory emphasises the importance of retrieval cues in aiding recall. For these cues to be effective,
however, the theory states they must correspond to some degree with the original memory trace which was established
at the encoding stage of memory. Essentially the theory suggests that the effectiveness of a recall method is enhanced
when the contextual information at encoding is also present at retrieval (Geiselman, Fisher, MacKinnon & Holland,
1985). In light of this, and to engage all senses in recalling the event, ‘mental reinstatement of context’ may include
statements such as ‘Think about that day’ ...’ Think about what had you been doing that morning’ ... ‘Think about what
the room looked like’... and ‘Did you smell anything as you entered the room’. Each statement is aimed at helping the
witness to mentally recreate the day and the context in which the event unfolded.

The CI was further developed into the Enhanced Cognitive Interview (ECI) which contained the same four
mnemonics and placed them within a phased structure along with other components (e.g. rapport building and witness
compatible questioning), based on principles from memory research and the social psychology of communication
(Milne & Bull, 1999). Consequently the (E)CI is based upon three psychological processes; the cognitive processes of
the interviewer and the witness, the social dynamics between the interviewer and witness, and finally the
communication between the witness and interviewer.

Research indicates the (E)CI can increase the amount of correct information recalled by approximately 35-40%
compared to the standard police interviews used by police prior to the (E)CI, and Structured Interviews (SI) which are
the same as the ECI, but without the four mnemonics, as well as free recall (Clifford & George, 1996; Fisher,
Geiselman & Amador, 1989; Geiselman et al., 1984; Kéhnken, Thirer & Zoberbier, 1994; Memon, Meissner, & Fraser,
2010). This effect has been found irrespective of the interviewers’ experience (Geiselman, Fisher, MacKinnon, &
Holland, 1986; Kéhnken et al., 1994; Mantwill, Kéhnken, & Aschermann, 1995) or the interviewee’s age (Akehurst,
Milne, & Kéhnken, 2003; Holliday & Albon, 2004; Mantwill et al., 1995; Mello & Fisher, 1996; Milne, Clare, & Bull,
1999; Wright & Holliday, 2007). Research does suggest, however, that the benefit derived from the (E)CI is usually
smaller with children than with adults (see Memon et al., 2010). Although some studies have also found a small
increase in the amount of incorrect information witnesses recall with the (E)CI, this effect is neither as large or as

consistent as the increase in correct information and is not considered sufficient to affect the overall accuracy rate
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(effect size: d = 0.24; Kéhnken, Milne, Memon, & Bull, 1999; Memon, et al., 2010). Field tests of the (E)CI have also
indicated that police officers who are trained to use the techniques of this interview method obtain more information
and greater detail from witnesses (Fisher et al., 1989; Clifford & George, 1996; Kebbell & Milne, 1998; Rivard, Fisher,
Robertson, & Dana, 2014; Stein & Memon, 2006).

Such is the reliability of this interview technique that it is tested and used in many countries around the world
including Australia (e.g., Davis, McMahon, & Greenwood, 2005), Brazil (e.g. Stein & Memon, 2006), Canada (e.g.,
Snook, Eastwood, Stinson, Tedeschini, & House, 2010), Germany (e.g., Kéhnken et al., 1994), Portugal (e.g., Paulo,
Albuquerque, Saraiva, & Bull, 2015) and the USA (e.g., Brock, Fisher, & Cutler, 1999). In England and Wales, all
police officers are trained in a number of components of the (E)CI including report everything, mental reinstatement of
context, rapport building, transfer control to the witness, focused retrieval, imagery and witness compatible questioning
(Boon & Noon, 1994; Mello & Fisher, 1996; Dando, Wilcock, Behnkle, & Milne, 2011). Furthermore, the UK advise
that vulnerable witnesses be interviewed using the CI (where beneficial), including those made vulnerable through their
use of alcohol and/or drugs (Ministry of Justice, 2011).

Despite this, research suggests that novice (Dando, Wilcock & Milne, 2009) and less experienced police
officers (Dando, Wilcock & Milne, 2008) view some aspects of the (E)CI as less effective than others and consequently
use them less frequently. For example, change perspective and change temporal order, have been found to be the least
applied (Clarke & Milne, 2001; Dando et al., 2009) and least useful components of the (E)CI (Dando et al., 2008;
Kebbell, Milne & Wagstaff, 1999), with both components not eliciting any more correct details than a witness merely
being told to ‘try again’ (Milne & Bull, 2002). Research also suggests, however, that the combination of ‘report
everything” and ‘mental reinstatement of context’ results in significantly more correct details than any of the individual
mnemonics (Milne & Bull, 2002). Consequently, studies have explored the efficacy of an (E)CI procedure that
eliminates change perspective and temporal order, as per the procedures administered by police officers in England and
Wales. This modified (E)CI procedure has been found to produce comparable amounts of correct and incorrect details,

reduce confabulations and increase recall accuracy compared to an (E)CI (Dando et al., 2011).

Intoxicated Witnesses and the Cognitive Interview

To date, whilst the effect of alcohol on eyewitness recall, elicited through an (E)CI, has not been fully
examined, previous studies have used elements of this interview technique. For example, Read, Yuille, and Tollestrup
(1992), within their interview instructions, recommended that participants use the four primary recommendations of the
Cl be used. The extent to which participants employed these, if at all, though is not clear. Schreiber Compo et al. (2011)
examined the recall of eyewitnesses within the lab whilst they were still intoxicated. Participants were given written

instructions on how to complete a written free recall test, which included ‘mentally reinstating’ the original encoding
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environment and ‘reporting everything’. Compared to placebo and control participants, intoxication (Mean BAC (Mgac)
=.09%) was found to have no effect on the number of correct central (i.e., person) or incorrect peripheral (i.e., scenario)
details recalled, but did significantly reduce correct peripheral recall (i.e., scenario). However, as there was no
comparison recall method, the extent to which the mental reinstatement and report everything instructions aided recall is
unknown. Additionally, as with Read et al. (1992) participants were given written instructions, and completed a written
free recall task, rather than a more forensically relevant interview. Consequently, ECI components such as rapport
building and witness compatible questioning were also not incorporated. Furthermore, alcohol participants were still
intoxicated when they completed the recall task. As a result, the findings of Schreiber Compo et al’s (2011) study may
have been confounded by the effects of state-dependency, whereby being in the same state (i.e., intoxicated) at encoding
and recall may help memory (Goodwin, Powell, Bremer, Hoine, & Stern, 1969; Parker, Birnbaum, & Noble, 1976;
Weissenborn & Duka, 2000). Although Schreiber Compo et al. (2017) found that with a written and cued recall task,
there was no advantage to state-dependent recall, intoxicated witnesses were seen to be more accurate in their
immediate than in their delayed recall. Whilst Schreiber Compo et al.’s (2011) methodology may mimic the witness’
initial and immediate account to the police, the actual testimony presented at court and heard by jurors in the UK will be
taken later, when the witness is sober (Crossland, et al., 2018). It is therefore not possible to determine from Schreiber
Compo et al.’s (2011) study whether the (E)CI can aid an intoxicated witness’ recall in conditions similar to those
experienced in the real-world, i.e., providing a testimony after a sobering delay. It should be noted though that witnesses
can, and sometimes do, get interviewed while they are still intoxicated, for example in the US (Evans et al., 2009).

In a more recent eyewitness study, using a balanced placebo design, Flowe et al. (2019) examined the effects
of alcohol consumption (Mgac = .06%), expectancy and misleading post-event information on memory. Seven days
after completing a hypothetical interactive rape scenario whilst sober or intoxicated, participants were presented with
misleading post -event information and interviewed with the Self-Administered Interview © (SAl; Gabbert, Hope &
Fisher, 2009; Hope, Gabbert & Fisher, 2011) or Modified Cognitive Interview (Modified CI; Holliday et al., 2012). The
SAl is a self-reporting interview technique based upon the CI, and the Modified CI retains the social facilitative and
mnemonic techniques of the (E)CI, except ‘change perspective’. Unfortunately, although the Madified CI resulted in
significantly more correct and incorrect details than the SAI, due to unequal participant cell sizes (SAI = 47; Modified
Cl = 22), the researchers collapsed data across interview conditions. Initial analyses, however, found no effect of, or
interaction between, intoxication and interview conditions for completeness, accuracy or correct, incorrect or
confabulated recall. Within this study, Flowe et al. (2019) overcame a number of Schreiber Compo et al.’s (2011) (E)CI
limitations by using a number of the (E)CI social facilitative techniques and mnemonics, conducting the verbal

interviews when all participants were sober, and including a comparison interview technique. As indicated by Flowe et
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al. (2019) there are limitations in relation to the applied implications of these findings. For example, as the study was
lab-based the intoxication level of participants (Mgac = .06%) does not reflect the much higher witness BACs that
police typically encounter (Evans et al., 2009). Additionally, the study focused on misinformation, and as such the
conclusions drawn may not be applicable where witnesses are not exposed to leading questions. Consequently, as
indicated by Flowe et al. (2019), further research is needed to investigate the impact of established non-suggestive
open-ended interview protocols on memory reporting.
Present study

The aim of the present study was, therefore, to investigate whether the form of the ECI administered by police
officers in England and Wales, namely the full ECI minus change perspective and temporal order, had the capacity to
improve the recall of an intoxicated witness compared to a SI. Unlike a standard interview, which reflects how officers
traditionally interviewed witnesses when not employing a form of the (E)CI (for example, with closed and leading
questions; see Kdhnken et al., 1994), an Sl includes the social facilitative techniques of the ECI but excludes the four
mnemonic components. The Sl and the ECI within this study will, therefore, be identical other than that the SI will not
include the mental reinstatement of context and report everything mnemonics. The SI was chosen for two reasons,
firstly, meta-analyses indicate that the SI is more commonly used as the comparison interview when exploring the
benefits of the (E)CI than the standard interview (Memon et al., 2010). Secondly, as AMT proposes that alcohols effect
on perception and thought arises from an increasingly disproportionate degree of attention being given to immediate
salient cues, including external environmental cues, it may be anticipated that at higher levels of intoxication a witness
will derive greater benefit from the mental reinstatement component of the (E)CI, where the context/environment is
mentally recreated (unlike the SI which does not contain mental reinstatement of context). Within general memory
research, alcohols impairment to effortful but not automatic processing is a robust finding. To confirm that any lack of
effects of intoxication within the present study were not merely the result of low levels of intoxication a free recall word
task (effortful processing) and word frequency estimation task (automatic processing) will be included.

Three groups of participants (sober, moderately intoxicated or severely intoxicated) viewed a video of a mock
crime and were interviewed either with an ECI or SI one week later (Akehurst et al., 2003; Evans & Roberts, 2009;
Stein & Memon, 2006). In light of the findings of previous research with sober witnesses (Clifford & George, 1996;
Fisher et al., 1989; Geiselman et al., 1984; Kéhnken et al., 1994), it was firstly hypothesised that the ECI would
improve recall accuracy with more correct details being recalled with this interview technique (Flowe et al., 2019) than
the SI (hypothesis one). Secondly, it was hypothesised that in line with the findings of earlier intoxicated witness
studies (Flowe et al., 2016; Hagsand et al., 2013a; Hildebrand et al., 2015; Yuille & Tollestrup, 1990) and ‘basic’

memory research (Koriat et al., 2000) intoxication would reduce the completeness but not the accuracy of an
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individual’s testimony (hypothesis two). Thirdly, in light of AMTSs prediction of the role internal and external cues play
in the recall of an individual, an interaction between drinking condition and interview type was hypothesised with the
ECI particularly improving the recall of those individuals who were severely intoxicated (hypothesis three). Finally, it
was hypothesised that, due to the narrowing of attention proposed by AMT and in line with the findings of Schreiber
Compo et al. (2011), intoxication would result in fewer correct surrounding details being recalled leading to particularly

less complete recall of these details (hypothesis four).

Method
Participants

Whilst a total of 142 undergraduates volunteered to take part in this study, only 126 passed the eligibility
screening and viewed the stimuli event. Of these 126, only 120 participants (79% female) returned to complete stage
two of the study. These participants had a mean age of 19.58 years (SD = 2.03). This figure ensured 20 participants in
each condition. All student volunteers were recruited through the University’s participant pool and received £5 and
course credit for their participation. Each student completed a comprehensive screening process as Crossland et al.
(2016) to establish their eligibility to participate. As part of this screening process participants were asked to confirm
their age, weight and whether they had consumed the equivalent of at least 6-9 units of alcohol in a single drinking
occasion, in the past 3 months. A unit of alcohol is equal to 10ml or 8g of pure alcohol, which an average adult can
process in an hour. The number of units of alcohol in a drink depends on the strength of the alcohol and the size of the
drink. For example, a single shot of vodka (25ml, ABV 40%) is one unit, whilst a can of beer (440ml, ABV 5.5%) is 2
units (National Health Service, 2020). Potential participants were also asked if they had any medical condition, or had
received any professional advice to stop or reduce the amount of alcohol they drank. Further to this, participants were

asked if they were or could be pregnant and if there was any reason why they should not consume alcohol.

Design

The study utilized a 3 (Drinking condition: sober, moderately intoxicated, severely intoxicated) x 2 (Interview:
ECI, Sl) independent measures design. Although participants were randomly allocated to an interview condition,
random allocation was not possible for the drinking condition without modifying the participants’ normal drinking
behaviour. This non-random allocation of drinking condition has been used in previous research (Altman et al., 2018;
Altman et al., 2019; Van Oorsouw & Merckelbach, 2012; VVan Oorsouw et al., 2015). Dependent measures of free recall
were obtained using a scoring template technique (Memon, Wark, Holley, Bull, & Kéhnken, 1996) and guided by the
work of Dando et al. (2011). Details recalled by participants in the verbal free recall task were coded as correct,

incorrect or a confabulation. Accuracy scores were also calculated by dividing the number of correct details reported by
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the total number of details reported (i.e., correct + incorrect + confabulation). A measure of memory completeness was
obtained by dividing the number of details recalled correctly by the maximum score possible, for either overall recall or
information type, depending on the analysis. The particulars of how the data were coded are presented below under
‘scoring’. In addition, interview duration was recorded. Two further dependent measures were produced to confirm that
the intoxication levels achieved were sufficient to produce alcohols well-researched effect of disruption to effortful but
not automatic processing: number of words recalled and mean estimated frequency of words presented multiple times

(Hasher & Chromiak, 1977; Tracy & Bates, 1999).

Materials and Measures

Automatic and Effortful Recall Task. Within general memory research alcohol is consistently seen to impair
effortful but not automatic processing, e.g., fewer words free-recalled, but no effect on frequency estimates. To confirm
in the present study that any lack of effects of intoxication were not due to relatively low levels of intoxication a free
recall word task (effortful processing) and word frequency estimation task (automatic processing) were employed. Both
were based on the work of Tracy and Bates (1999), and the procedure of Hasher and Chromiak (1977). Four lists of 90
words were constructed with 27 unique words within each list. The words were chosen to be high in both mental
imagery (> 6.0 on a scale of 1-7, Paivio, Yuille, & Madigan, 1968) and frequency in the English language (>50
occurrences per million; Thorndike & Lorge, 1944) as per Tracy and Bates (1999). The unique words were repeated at
different frequencies with four presented once, five presented twice, six presented three times, six presented four times,
three presented five times, two presented six times, and one presented seven times. This created a list of 90 words.

As per Tracy and Bates (1999), at the beginning of the effortful and automatic processing task participants
were told ‘I will read you a long series of words, one by one. Listen carefully as I will ask you about them later’. After
the 90 words had been read aloud participants completed the effortful processing task where they were asked to freely
"recall as many words as possible from the list you just heard’. There was a maximum of 27 unique words that could be
recalled. The automatic processing task was then completed with participants being asked ‘how many times did I say
each of these 27 words’. These tasks had been produced for previous research (Crossland et al., 2016).

Stimuli Event. The event to be remembered consisted of a three-minute video showing a man entering a school
and had been used in previous research (Crossland et al., 2016). Initially, the man walked down a corridor where he
attempted to break-in to two lockers but failed. He then proceeded to enter a classroom where he stole a laptop and put
this in his bag. After leaving the classroom he entered a staffroom area where he attempted to open two doors but when
he failed he stole money from a purse on a desk. As he left the room the video ended.

Interview Schedules. A strict interview protocol was adhered to depending on the condition to which

participants were randomly allocated: ECI or Sl (Fisher & Geiselman, 1992; Milne & Bull, 2001). These protocols were
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prepared for previous research (Dando et al., 2011) by an experienced Cl interviewer and were read verbatim to
participants (please contact the first author for additional details of the interview). Each interview had six discrete
phases (1) greet and personalise the interview, (2) rapport building, (3) explain the purpose of the interview, (4) free
recall, (5) questioning, and (6) closure. The only difference between the ECI and Sl schedule was in phase four. Where
Sl participants merely provided a free recall account of the stimuli event, ECI participants were aided in ‘mentally
reinstating context’” and were instructed to ‘report everything’ but to never guess, before they began their free recall. All
participants were given two recall attempts; phase four (free recall) and phase five (questioning) as per Dando et al.
(2011). The Sl provided a good control condition as it only differed from the ECI in terms of the two mnemonics and
therefore allowed direct comparison between the two interview methodologies as in previous research (Maras &
Bowler, 2010; Milne et al., 1999).

As in previous (E)CI research (e.g., Dando et al., 2011; Maras & Bowler, 2010) all participants were
interviewed by the first author. Within phase one, participants were welcomed, reminded that they had previously
consented to have their interview recorded, and asked to confirm this. Participants were also given the opportunity to
ask any questions. During phase two, rapport was built between the interviewer and the participant where neutral topics
of mutual interest were discussed. Once the participant had visibly relaxed the purpose of the interview was made
explicitly clear in phase three and any questions asked were answered. In phase four, those in the ECI condition were
aided in mentally reinstating both the physical and psychological context under which they watched the event. This
included instructions such as: “Start by closing your eyes, staring at the floor or looking at a blank wall. Whichever
makes you most comfortable. This will help you to think about each of the things I say to you. To begin | would like
you to try to think back to the day that you saw the film....like you would do if you had lost something and were trying
to remember the last time you saw it. Think about that day” ... (pause) ...What had you been doing that morning ...
(pause) ...What was the weather like ... (pause) ............... Think about what you had been doing immediately before
coming up to see the film ... (pause) ... Now I would like you to think about the room in which you saw the film ...
(pause) ...Try and get a picture of that room in your mind ... (pause) .....” Following the mental reinstatement of
context, participants were given the instruction “when you have a clear picture in your mind | would like you to tell me
everything you can remember about the film”, but do not guess. Those in the Sl condition were merely asked to recall
what they remembered from the film. All participants then provided their initial free recall account. During phase five
participants had a second opportunity to recall details of the event when asked open questions about each of the main
topics mentioned during the initial free recall. For example; “you mentioned that a laptop was stolen, could you tell me
more about that please?” In line with witness compatible questioning, participants were asked questions in the same

order that they mentioned each topic during their free recall. Participants were asked between one and six questions
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depending on the number of main topics that the individual recalled. The closure of the interview happened in phase six

where participants were thanked for their help with the study and debriefed as to the purpose of the research.

Procedure

Stage 1: On the day of the study, whilst sober and per University ethical requirements, potential participants
were provided with information about the study and invited to take part in the research during their night out. As per
ethical guidelines, and in line with Yuille & Tollestrup (1990), the study was advertised to participants as looking at
alcohol and memory. Participants were informed that the study would involve them completing a couple of tasks during
their night out, and a verbal task which would be recorded by dictaphone the following week. On agreeing to
participate, undergraduates were asked to complete a screening form to confirm their eligibility to take part in the study.
Those who did not pass the screening phase were thanked for their time but were told they were unable to take part in
the research at this time. If a participant was eligible to take part, they were instructed to engage in their normal
drinking behaviour during their night out at the Student Union (SU) bar. Participants were also informed that if they did
decide to drink alcohol then they should not consume alcohol for the 20 minutes before their allotted appointment time.
As per the breathalyser manufacturer instructions, this protocol would ensure the breathalyser produced an accurate
Breath Alcohol Concentration (BrAC). At this stage, sober condition participants were identified, as they indicated a
‘typical night out” would involve them abstaining from alcohol.

Stage 2: During their evening out in the SU bar, at a pre-arranged time participants were met by the researcher
and taken to a quiet room to complete stage 2 of the study individually. They were initially asked to confirm that they
had not consumed alcohol for the previous 20 minutes and then to detail the quantity and type of all beverages
consumed that evening. Those that had not abstained from drinking alcohol in the previous 20 minutes were required to
wait 20 minutes before providing a breath sample using a Lion Alcometer 500 breathalyser (Lion Laboratories, Barry,
UK). The breathalyser was routinely calibrated by the manufacturer once every 6 months as per the manufacturers’
recommendation. Participants then completed the effortful and automatic processing tasks. Each participant was
randomly allocated one of the four word lists. The selected 90 words (incorporating the 27 unique words at varied
frequencies) were read aloud in a random order at a presentation rate of one every two seconds. Upon completion,
participants were breathalysed again and asked to recall as many of the words as possible (effortful processing task),
before estimating the frequency with which the 27 unique words were presented (automatic processing task).
Participants proceeded to watch the stimuli event, before and after which they were breathalysed. This 2" stage lasted
between 25 and 45 minutes depending on how long participants abstained from alcohol before they took part. At the

end of stage 2 participants returned to the SU bar to continue with their evening.
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Stage 3: A week later, during the day, participants arrived at a different venue (to avoid spontaneous context
reinstatement) and were breathalysed to confirm a BrAC of 0mg/l, and randomly allocated to either the ECI or SI
condition. All interviews were recorded via dictaphone for later transcribing and coding. At the end of the interview
participants were debriefed as to the purpose of the study and any questions were answered.

Scoring

The recorded interviews were transcribed and then coded according to a scoring template technique by
Memon et al. (1996) and guided by the work of Dando et al. (2011). A comprehensive list of the details in the video
was constructed by the first author (and verified by an independent coder) incorporating descriptions of the perpetrator,
objects, surroundings, and actions resulting in 312 items of information. Each detail recalled, whether in the free recall
or questioning phase of the interview, was coded as correct, incorrect or a confabulation (i.e. recalling a detail or action
that did not happen) by the first author. With only a copy of the participants’ recall and not the full interview, the author
was blind to the drinking condition and interview group of each transcript. To test hypothesis four and the assertions of
AMT, these items were also classified according to whether they referred to an action, an object, a person or a
surrounding detail. For example, “a man with brown hair was in a classroom. He picked up a laptop and put it in a bag”
would be coded as 7 correct points (2 person, 1 surrounding, 2 action, and 2 object). If a detail was repeated within a
single interview phase or over two phases then this item was only scored once and the repetition ignored unless
additional details were provided. If a participant mentioned a detail but included a qualifying statement such as “I’m not
sure if” or “I think that” then the detail itself was coded and the fact that the participant was unsure was ignored. This
means of classifying uncertain statements is consistent with previous (E)CI research (e.g. Dando et al., 2011; Davis et
al., 2005),

Twenty-four interview transcripts (20%) were randomly selected (4 in each group and condition) and
independently scored by the independent coder who was blind to the aims and hypotheses of the study and therefore
also the drinking condition and interview condition of the transcript. Pearson correlations of the two coders’ scores
suggested good inter-rater reliability for the three memory measures; total correct: r(24) = .92, p < .001, total incorrect:

r(24) = .90, p < .001 and total confabulations: r(24) = .85, p <.001.

Results

Initially, BrACs and recall from the effortful and automatic tasks were analysed to confirm the distinct nature
of the three drinking conditions. In addition, a further analysis was undertaken to look at the effect of drinking condition
on interview duration. The effect of interview type and drinking condition on participant memory was also investigated
in terms of the number of correct, incorrect and confabulations recalled and also recall accuracy and completeness. Each

of these analyses was repeated for detail type (action, object, person and surrounding). Initial explorations of the data
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highlighted one severely intoxicated Sl participant (Mean B,ac (Mgac) = 0.44mg/l; Mgac = .10%) that did not recall
any information from the video. With no recall details to code, this participant was removed from all further analyses.

Subsequent statistical tests were run with the remaining 119 participants.

Breath Alcohol Concentration

Participant intoxication was initially assessed through their BrAC. However, to be comparable with previous
research, where BAC levels rather than BrACs are reported when a breathalyser has been employed (e.g. Hagsand et al.,
2013a; Hagsand, Roos af Hjelmsater, Granhag, Fahlke, & Séderpalm-Gordh, 2017b; Van Oorsouw, Merckelbach &
Smeets, 2015), all BrACs were converted to BACs with a blood: breath ratio of 2,300: 1. Participants who drank
alcohol during their night out (N = 79) reportedly consumed between 3.30 and 24.20 units of alcohol* (M = 8.73, SD =
4.39), resulting in BACs ranging from .01-.21% (M = .09%, SD = .05). There was a highly positive correlation between
reported units consumed and BAC (r (79) = .56, p <.001). Using the mean of the four BACs produced by each
intoxicated individual, participants were divided into those above and below the UK drink drive limit of .08%. The 40
participants who were classed as moderately intoxicated generated readings between .01-.08% (M = .05%, SD =.02),
whilst the 39 who were classed as severely intoxicated had BACs ranging from .09-.21% (M = .14%, SD = .03).
Analyses of the BAC reading confirmed a significant difference in the intoxication levels of these two (moderately,

severely) intoxicated populations (t (77) = 14.09, p < .001).

Word recall and estimation task

A univariate ANOVA confirmed impairment in effortful processing with severely intoxicated (M = 6.85, SD =
2.61) and moderately intoxicated participants (M = 9.75, SD = 3.14) both recalling significantly fewer words than sober
participants (M = 11.90, SD = 3.19) (F (2,116) = 28.30, p < .001, np?=.33). As anticipated, automatic processing
abilities were preserved with the mean difference between the presented frequency of words and the estimates provided
by participants not being significantly different for severely intoxicated (M = 1.66; SD = 0.32), moderately intoxicated
(M = 1.55, SD = 0.30) and sober individuals (M = 1.56, SD = 0.64) (F (2,116) = .76, p = .47, np*=.01). The levels of
intoxication achieved were therefore sufficient to replicate previous research, demonstrating a detrimental effect of
intoxication on effortful but not automatic processing. Further t-tests confirmed there was no significant difference in
the recall of the SI and ECI participants’ conditions for the effortful (t (117) = 1.31, p = .19) or automatic processing
task (t (117) = 0.67, p = .51). Thus, confirming that any benefit derived from the ECI was not a consequence of the

generally better memory of participants in the ECI condition.

! The highest number of units was consumed by a participant claiming to have drunk 750ml of 22% vodka and 568ml of
beer.
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Interview Duration

The duration of the interview was measured from the beginning of the witnesses’ first free recall until they
provided their last detail of information, ensuring omission of all instructions given to participants and the context
reinstatement and report everything elements of the ECI. A 2 (Interview type) x 3 (Drinking condition) ANOVA
indicated a main effect of interview type with ECI recall (M = 4 mins 37 secs, SD = 2 mins 7 secs) taking significantly
longer than the SI (M = 3 mins 52 secs, SD = 1 min 46secs), (F (1, 113) = 6.44, p = .01, np>=.05). A main effect of
drinking condition was also revealed (F (2, 113) = 21.85, p < .001, np? = .28), with post hoc tests indicating the
interview duration of sober participants (M =5 mins 34 secs, SD = 2 mins 7 secs) was significantly longer than both
moderately (M =4 mins, SD = 1 min 45 secs) and severely intoxicated (M = 3 mins 7 secs, SD = 1 min 5 secs)
participants (p < .001). No such difference was indicated between the duration of moderately and severely intoxicated
participant interviews (p = .06). No interaction between drinking condition and interview type was revealed (F (2, 113)

=1.42, p = .25, np* = .02).

Overall recall performance

To test hypotheses one, two and three, overall recall performance (from the free recall and questioning phase
of the interviews) was assessed, with the means and standard deviations for the number of correct, incorrect and
confabulated details recalled by participants, as well as accuracy and completeness shown in table 1. An initial 2
(interview) x 3 (intoxication) MANCOVA was conducted with interview duration as a covariate. Using Pillai’s trace
indicated a significant effect of interview duration (V = .54, F (4, 109) = 31.52, p < .001, np? = .54) and interview style
(V= .19, F (4, 109) = 6.42, p < .001, np? = .19) but not BAC condition (V = .12, F (8, 220) = 1.67, p =.11, np* = .06).
Follow-up ANOVAs on the outcome variables revealed the covariate, interview duration, was significantly related to
the number of correct (F (1, 112) = 88.10, p < .001, np* = .44) and incorrect details recalled (F (1, 112) = 62.05, p
<.001, np?=.36) as well as for recall completeness (F (1, 112) = 88.01, p <.001, np? = .44). No effect was found for
confabulations (F (1, 112) = 1.47, p =.23, np?=.01), or accuracy (F (1, 112) =.001, p = .971, np*=.001).
Consequently, subsequent analyses were performed with interview duration as a covariate for correct and incorrect
recall, and for completeness only.

To investigate recall performance a 2 (interview) x 3 (intoxication) ANCOVA was conducted with correct,
incorrect and completeness as the dependent variables. A separate 2 (interview) x 3 (intoxication) ANOVA was also
conducted with confabulations and recall accuracy as the dependent variables. Although incorrect and confabulated
recall was low and indicative of a floor effect, there was a reasonable distribution of scores and no issues with
skewness. For both the ANCOVA and ANOVA a reduced o level of 0.01 was employed, applying Bonferroni’s

correction and significant results were explored by Bonferroni post hoc test. In contrast to the predictions of hypothesis
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three, across all five measures of recall, no interaction between interview type and drinking condition was highlighted
(p = .30 - .82), however, main effects did emerge. As can be seen in table one the completeness of participant recall was
rather low irrespective of drinking condition and interview type. In contrast, recall accuracy was high even for severely

intoxicated participants.

(Insert Table 1 here)

Correct recall. In line with hypothesis one a significant effect of interview condition was revealed with
between 23% and 42% more correct details being recalled with the ECI (M = 44.85; SD = 20.65) than the SI (M =
34.29; SD =17.23) (F (1, 112) = 6.37, p = .01, np? = .05). Analyses also indicated a significant effect of drinking
condition (F (2, 112) = 4.90, p =.009, np? = .08) with sober individuals recalling significantly more correct details (M =
52.40; SD = 16.54) than severely intoxicated participants (M = 27.05; SD = 14.70) (p < .001). No significant differences
were revealed between the correct recall of sober and moderately (M = 39.08; SD = 19.00) (p = .02), or between
moderately and severely intoxicated participants (p =.04).

Incorrect recall. No significant effect of interview type was revealed in relation to the number of incorrect
details recalled (F (1, 112) = 2.06, p =.15, np? = .01). Neither was there a significant effect of drinking condition in the
number of incorrect details given by sober, moderately, or severely intoxicated individuals (F (2, 112) = 0.32, p =.73,
np?=.01).

Confabulations. No significant effect of interview type was indicated on the number of confabulations
participants recalled (F (1, 113) = 3.81, p = .05, np?=.03). In addition, there was no effect of drinking condition
indicated in relation to the number of confabulated details recalled by sober, moderately or severely intoxicated
individuals (F (2, 113) = 0.94, p = .39, np*> = .02).

Accuracy. As predicted in hypothesis one, the ECI significantly improved recall accuracy (M = .89; SD = .07)
when compared to the SI (M =.81; SD =.12) (F (1, 113) = 17.32, p <.001, np*=.13). The recall accuracy of sober
individuals interviewed with the ECI was 5.77% higher than those interviewed with the SI. For severely intoxicated
participants this difference was 7.59% and for moderately intoxicated individuals the difference was 8.37%. In
accordance with hypothesis two, no significant effect of drinking condition was indicated (F (2, 113) = 4.00, p = .02,
np* = .07) between sober (M = .87, SD =.07), moderately (M = .87, SD =.10) or severely intoxicated (M = .82, SD =
.12), participants on the accuracy of their recall.

Completeness. The ECI significantly improved recall completeness (M = .14; SD =.07) compared to the SI (M
=.11; SD =.06) (F (1, 112) = 6.37, p = .01, np? = .05). Significant differences between drinking conditions were also

apparent (F (2, 112) = 4.90, p =.009, np> = .08). In partial support of hypothesis two, sober individuals were more
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complete in their recall (M = .17; SD = .05) than severely intoxicated individuals (M =.09; SD = .05) (p <.001), but
moderately intoxicated participants (M = .13; SD = .06) were not more complete than those who were severely
intoxicated (p = .04). Sober individuals were also no more complete in their recall than moderately intoxicated

participants (p = .02).

Type of information

To test hypothesis four and the predictions of AMT, the memory of participants in the three drinking
conditions was investigated in relation to the types of information recalled. Means and standard deviations for type of
information recalled (action, object, person and surrounding details) across drinking condition and interview type are
shown in table 2. To investigate performance by the type of information that was recalled a 2 (interview) x 3
(intoxication) ANCOVA was conducted with correct, incorrect and completeness as the dependent variables. A separate
2 (interview) x 3 (intoxication) ANOVA was also conducted with confabulations and recall accuracy as the dependent
variables. In both instances a reduced a level of 0.01 was employed, applying Bonferroni’s correction and significant
results were explored by Bonferroni post hoc test. Across all five measures of recall, and four types of information no

interaction between interview and BAC condition was highlighted (p = .10 - .85).

(Insert Table 2 here)

Correct recall. A significant effect of drinking condition was highlighted for the amount of correct surrounding
details mentioned (F (2, 112) = 6.39, p = .002, np? = .10). Sober participants recalled more correct surrounding details
(M =18.17; SD = 7.35) than those who were severely intoxicated (M = 7.90; SD = 5.61) (p <.001) but not significantly
more those who were only moderately intoxicated (M = 12.63; SD = 6.92) (p = .02). No significant difference was
indicated between moderately and severely intoxicated participants (p = .04). Drinking conditions were also not seen to
differ significantly in the amount of correct person (F (2, 112) = 0.34, p = .71, np*> = .01), action (F (2, 112) =4.42, p
=.014, np*=.07) or object details (F (2, 112) = 3.02, p = .05, np? = .05) recalled. There was also no significant effect of
interview type in relation to correct surrounding (F (1, 112) = 1.74, p = .19, np? = .02), object (F (1, 112) =3.58, p
=.06, np*=.03), action (F (1, 112) = 3.68, p = .06, np*>=.03) or person (F (1, 112) =5.01, p = .03, np*>=.04)
information reported.

Incorrect. There was no significant effect of drinking condition for the number of incorrect object (F (2, 112) =
0.30, p =.75, np?=.01), action (F (2, 112) = 2.85, p = .06, np*=.05), person (F (2, 112) =1.37, p = .26, np*> = .02) or
surrounding (F (2, 112) = 0.23, p = .80, np* = .004) details recalled. There was also no significant difference between
interview types in the number of incorrect person (F (1, 112) = 3.63, p = .06, np*=.03), object (F (1, 112) =2.99, p

=.09, np?=.03) or surrounding (F (1, 112) = 0.03, p = .87, np? < .001) details recalled. Analyses did reveal, however,
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that the ECI significantly reduced the number of incorrect action details (M = 0.45; SD = 0.72) compared with the SI (M
=0.97; SD = 1.03) (F (1, 112) = 21.33, p < .001, np? = .16).

Confabulations. No effect of drinking condition was indicated for the number of confabulated object (F (2,
106) = 1. 13, p = .33, np*=.02), action (F (2, 106) = 0.04, p = .96, np?=.001), person (F (2, 106) = 1.22, p = .30, np*=
.02) or surrounding (F (2, 106) = 2.07, p = .13, np* = .04) details recalled. There was also no significant effect of
interview type on the amount of confabulated object (F (1, 106) = 2.00, p = .16, np*=.02), action (F (1, 106) =0.39, p
= .53, np?=.004), person (F (1, 106) = 0.22, p = .64, np? =.002) or surrounding (F (1, 106) = 1.85, p = .18, np? =.02)
details reported.

Accuracy. Analyses indicated no significant effect of drinking condition on the accuracy of recalled object (F
(2, 106) = 0.83, p = .44, np* = .02), person (F (2, 106) = 1.02, p = .37, np*=.02), action (F (2, 106) = 3.88, p = .02, np?
=.07) or surrounding (F (2, 106) = 2.83, p = .06, np* = .05) details. The ECI significantly improved recall accuracy for
object (ECI: M = .83; SD = .15; SI: M = .73; SD = .22) (F (1, 106) = 10.28, p = .002, np? = .09) and action details (ECI:
M =.94; SD = .09; SI: M = .87; SD = .12) (F (1, 106) = 14.29, p < .001, np* = .12) However, the ECI did not
significantly improve recall accuracy for person (F (1, 106) = 6.75, p = .011, np* = .06) or surrounding (F (1, 106) =
1.01, p = .32, np?=.01) details.

Completeness. In partial support of hypothesis four, a significant effect of drinking condition was indicated for
the overall completeness of recall for surrounding details (F (2, 112) = 6.39, p =.002, np? = .10), with sober individuals

providing a significantly more complete account (M = .12; SD = .05) than severely intoxicated participants (M =.05; SD

.04) (p < .001). There was however no significant difference in recall completeness between sober and moderately (M

.08, SD =.05) (p = .02) or moderately and severely intoxicated participants (p = .04). No significant effect of drinking
condition was indicated for action (F (2, 112) = 4.42, p = .014, np>=.07), object (F (2, 112) = 3.02, p = .05, np? =.05)
or person details (F (2, 112) =0.34, p = .71, np? = .01). In terms of interview type, no significant effect was indicated
for surrounding (F (1, 112) = 1.74, p = .19, np* = .02), object (F (1, 112) = 3.58, p = .06, np*> = .03), action details (F (1,

112) = 3.68, p = .06, np*> = .03) or person details (F (1, 112) = 5.01, p = .03, np*> = .04).

In summary, the ECI significantly improved the correct recall of participants irrespective of drinking
condition, resulting in a significantly more accurate and complete account. Analyses by information type indicated that
the ECI (irrespective of drinking condition) improved recall accuracy predominately for object and action details but
also reduced the number of inaccurate actions details reported. Irrespective of interview type, those individuals who
were severely intoxicated recalled significantly fewer correct details than sober participants and were consequently less
complete in their recall although no less accurate. Moderately intoxicated individuals, however, were no less complete

or less accurate than sober participants. Statistical analyses in relation to information type indicated that it was in
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relation to surrounding details that the correct recall of severely intoxicated individuals was particularly impaired,

resulting in a significantly less complete recall of surrounding details by severely intoxicated participants.

Discussion

This is the first study to look at the ECI as a possible means of improving the recall of intoxicated witnesses.
As was initially hypothesised, the ECI was found to improve recall accuracy, with 23-42% more correct details being
recalled with this interview technique than the SI. This is in line with previous research where the (E)CI has been seen
to increase the recall of correct information by approximately 35-40% (Clifford & George, 1996; Fisher et al., 1989;
Flowe et al., 2019; Geiselman et al., 1984; Kéhnken et al., 1994). Further to the initial prediction, analyses by
information type indicated that the improvement in recall from the ECI was derived primarily from an increase in the
accuracy of participants’ recall of object and action details. It was also hypothesised that in light of the findings of
previous intoxicated witness studies (Flowe et al., 2016; Hagsand et al., 2013a; Hildebrand et al., 2015; Yuille &
Tollestrup, 1990), and memory regulation research (Koriat et al., 2000), that intoxication would reduce the
completeness but not the accuracy of an individual’s recall. There was partial support for this hypothesis: whilst the
recall of moderately and severely intoxicated participants was, as predicted, just as accurate as that provided by sober
participants; the recall of severely but not moderately intoxicated individuals was significantly less complete than sober
participants.

Whilst an interaction between drinking condition and interview type was initially hypothesised, with the ECI
particularly improving the recall of severely intoxicated individuals, no such effect was indicated in the analyses. In
choosing to compare participant recall using the ECI, with recall obtained through the Sl, the only difference between
the two recall methods was the ‘mental reinstatement of context” and ‘report everything” mnemonics. This decision was
made in accordance with Memon et al.’s (2010) meta-analysis of (E)CI research, where the SI was the most common
comparison interview technique adopted by researchers. The lack of interaction between drinking condition and
interview technique within the present study, however, may be a consequence of the relatively small differences
between the two interview methods. As already stated, though, the (E)CI was seen to improve the recall of both sober
and intoxicated witnesses and from a forensic perspective, this is the key factor for judicial authorities. From a
theoretical perspective, the lack of interaction between interview and drinking condition suggests that an increase in
intoxication level does not affect the benefit an individual derives from the internal and external cues provided by
mentally reinstating the context.

Finally, it was hypothesised that, due to the narrowing of attention proposed by AMT and in line with the
findings of Schreiber Compo et al. (2011), intoxication would result in fewer correct surrounding details being recalled

leading to a particularly less complete recall for these details. Once again there was partial support for this hypothesis.
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As predicted severely intoxicated participants recalled significantly less correct surrounding details and subsequently
provided a less complete account of these details than sober individuals. However, compared with sober participants,
moderately intoxicated individuals did not recall significantly fewer correct details; neither were they significantly less
complete in their account of the stimuli event.

Ultimately, in terms of alcohol’s effect on witness recall, the findings of this study suggest that with mild
intoxication (Mgac = .05%), at BACs below the UK drink drive limit (.08%), alcohol is not particularly problematic for
recall; these individuals were just as accurate and complete in their recollections as sober participants. However, with
moderate intoxication (Mgac = .14%), at BACs above the UK drink drive limit, alcohol was seen to reduce the
completeness but not the accuracy of recall. Whilst these findings, for moderate intoxication, are in line with predictions
of memory regulation (Koriat et al., 2000) in that, in providing as accurate an account as possible, fewer details were
recalled; this is not the case for more mild BACs. So why were severely intoxicated participants recalling fewer correct
details?

As previously mentioned one possible suggestion posited by Van Oorsouw and Merckelbach (2012) is that of
fragmentary blackouts. Through this explanation an intoxicated individual recalls some, but not all, of the details they
experienced whilst intoxicated (Goodwin, 1977). Such individuals only become aware they have gaps in their memory
when they are told by others. The present study, however, suggests that the ‘report everything” and ‘mental
reinstatement of context” mnemonics of the (E)CI have the capacity to increase correct recall and to improve the recall
accuracy and completeness of moderately and severely intoxicated individuals. If fragmentary blackouts could fully
account for the effects of alcohol on eyewitness recall, then the method of interview should not affect the accuracy or
completeness of an intoxicated individual’s recall, as, through a fragmentary blackout explanation, an intoxicated
individual is expected to only become aware that they have gaps in their memory when they are told about details they
do not remember. The individuals, though, would still not be expected to be able to recall these details first-hand; the
information is ‘lost’. Yet, within the present study, interview method affected the number of correct details recalled.
Essentially some of the memories that could be considered ‘lost’ by the fragmentary blackouts explanation were
retrieved, potentially due to the additional support provided by the mnemonics of the (E)CI. An acute alcohol amnesia
(Birnbaum et al., 1978; Jones & Jones, 1980) explanation, however, results in an individual recalling some, but not all,
details that they witnessed whilst intoxicated. This amnesia is not permanent, and details that were not initially recalled
can be retrieved to some extent with appropriate cues and prompts (Goodwin et al., 1969a). The effect could explain
why the ECI (with the report everything and mental reinstatement of context instructions) improved recall, as the
‘mental reinstatement of context’ mnemonic provided the cues necessary to access the memories that fragmentary

blackouts considered ‘lost’. Essentially, this suggests that the effect of alcohol concerns the accessibility of memories
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rather than their availability (Tulving, 1983; Tulving & Pearlstone, 1966) and that the ECI can be used to help witnesses

access these memories without negatively affecting the accuracy of what is recalled.

Limitations and future research

This study furthers our understanding of the effects of alcohol on eyewitness recall with real-world levels of
intoxication and provides an important first step towards improving the recall of intoxicated witnesses. However, there
are a number of areas where improvements could be made including addressing potential concerns regarding floor
effects with incorrect and confabulated recall. First, although participants were randomly allocated to either the ECI or
S| condition, this was not the case with the three drinking conditions. Random allocation to BAC group was not
possible as the purpose of the study was to ensure that the levels of intoxication achieved were comparable to those
participants typically experienced while out drinking, and from a health and safety perspective to ensure that
participants were not encouraged to consume more alcohol than they were used to. However, nho measure of a
participant’s tolerance to alcohol was included in the study. It might be that those who drank more alcohol during their
evening out had built up a higher tolerance to alcohol, which could subsequently affect how alcohol impacts their
memory. Whilst in the case of a real crime the police would not have a measure to establish a witness” alcohol
tolerance, from a theoretical perspective this information would be beneficial. Future field research exploring the effects
of alcohol on eyewitness memory should, therefore, seek to include a measure to determine a participant’s tolerance to
alcohol.

Second, aside from intoxication level there is a further distinction between the alcohol and sober participants.
In the recall phase of the study all participants were sober. Consequently, moderately and severely intoxicated
participants experienced a change of state (i.e., intoxicated at encoding but sober at retrieval). In contrast, sober
participants were sober at both encoding and retrieval. It is therefore necessary to acknowledge that the effects of state-
dependency may have been a factor in the findings of this study. Schreiber Compo et al. (2017), however, indicated that
there was no advantage to state-dependent recall for intoxicated participants. Further to this, previous research indicates
that in the field, police officers have to sometimes interview intoxicated witnesses whilst they are still under the
influence of alcohol (Evans et al., 2009). The actual testimony presented to the court, and jurors, though, is the
testimony the police obtain once the witness is no longer intoxicated. So, while it is important to highlight the fact that
state-dependency may have a role in the conclusions that have been drawn in this study, to be of forensic relevance
intoxicated participants would need to be sober at recall.

Third, the stimuli event used in this study was forensically relevant and purposely complex to include a range
of object, person, action, and surrounding details. However, with a real crime, a witness is unlikely to have a clear view

of a perpetrator entering several rooms, as occurred in this study. Possibly, a witness would have also had direct
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involvement with the event which is also not possible with video stimuli. Although, as with previous research
(Crossland et al., 2016), health and safety concerns and legal restrictions within the SU bar prevented a live event being
staged, and as such the effects of anxiety could not be assessed. Future research, where possible, should therefore seek
to include a live event to further increase the forensic relevance of the study and the validity of the conclusions drawn.

Fourth, as in previous research, the first author conducted the participant interviews. There are disadvantages
to this approach which should be highlighted. To alleviate concerns regarding the efficacy of the interviews and also
interview consistency, the ECI and Sl scripts were prepared by an experienced Cl interviewer. These transcripts were
developed for previous research (Dando et al., 2011), and enabled the ECI and Sl interview components (including
mental reinstatement of context) to be read verbatim to participants. Potentially, though, non-verbal behaviours such as
eye contact, body position, and hand signals may not have been as consistent as with a fully trained ECI police officer.
Consequently, such deficits could mean that the SI and ECI procedures within the present study were not as effective as
those applied by fully trained police officers and that the present study in turn may be underestimating the benefit that
participants derive from the ECI. Yet it is also worth noting that the percentage increase in correct recall evident in this
study is in line with previous (E)CI research, using a range of different interviewers (Clifford & George, 1996; Fisher et
al., 1989; Geiselman et al., 1984; Kohnken et al., 1994).

Fifth, as per Yuille and Tollestrup’s (1990) research, the study was advertised to participants as studying
alcohol and memory. In addition, the automatic and effortful processing tasks were completed by participants before
watching the stimuli event. As a consequence, participants were not totally blind to the aim of the study and this may
have had an impact on the encoding of the stimuli event. Further to this, some of the psychological effects of alcohol
might have occurred precisely because participants knew that the effects of alcohol were being studied (e.g., Rosenthal
effect, Rosenthal, 1976). Future research should therefore present the stimuli event before the effortful/automatic
processing tasks and also obscure, as far as possible, the fact that the effects of alcohol are being studied. Sixth, when
scoring participant recall, if an individual included a qualifying statement such as “I’m not sure if” or “I think that” then
the detail itself was coded and the participants uncertainty was ignored. It may be of potential interest to code this
information in future research, as intoxicated individuals may use this type of response more often than a sober witness,
in an attempt to monitor their memory recall.

As this is the first study to look at the ECI as a means of improving the recall of an intoxicated witness future
research should initially seek to replicate this study taking into account the limitations detailed above. A range of
stimuli events and participant demographics should also be employed to determine whether the results found within this
study are supported. Further to this, future studies should also consider examining the effectiveness of the ECI when

used both at immediate and delayed recall, when the witness is intoxicated at both recall attempts. Whilst research
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indicates such a scenario is not common in England (Crossland et al., 2018), studies do suggest that such a situation
may be more common practice in the US (Evans et al., 2009). In addition, with the present research indicating that the
recall of a moderately intoxicated witness is just as accurate and complete as the testimony provided by a sober witness,
future studies should also look at how jurors perceive the testimony of these individuals. If, as previous research
suggests with intoxicated victims/witnesses of sexual assault (Evans & Schreiber Compo, 2010; Schuller & Wall, 1998;
Wall & Schuller, 2000) jurors view the testimony of an intoxicated eyewitness as less credible than that provided by a
sober witness then jurors may be led to disregard the testimony of a potentially accurate and credible moderately

intoxicated witness.

Policy implications and final remarks
From a criminal justice perspective, this study indicates that severely intoxicated witnesses (those with BAC’s

above the UK drink drive limit) are likely to recall fewer correct details of a witnessed crime and thereby provide a less
complete testimony than a sober witness. Such individuals, however, are likely to be just as accurate in the details they
do recall as a sober witness. In contrast, moderately intoxicated witnesses (those with BACs below the UK drink drive
limit) are likely to be just as complete and accurate in their recall as a witness who had not consumed alcohol. Such
findings have potentially important policy implications for how intoxicated witnesses are interviewed by police. For if,
as this study suggests, the ECI is an effective tool in improving the accuracy and completeness of an intoxicated
witness’ testimony, then police officers should be encouraged to use this technique (minus reverse order and change
perspective) with any witness who is intoxicated when encoding the crime, and where the completeness of the account

is essential.

Table 1: Means (standard deviations) of overall recall performance and interview duration across drinking condition and

interview type.

Drinking condition

Sober Moderately Severely Total

(n =40) Intoxicated Intoxicated
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(n=40) (n=39)
Sl
Correct 47.00 (13.02) 33.00 (16.70) 22.26 (12.22) 34.29 (17.23)
Incorrect 7.45 (4.06) 5.05 (3.66) 4.37 (2.89) 5.64 (3.76)
Confabulations 1.65 (1.93) 1.10 (1.21) 1.26 (1.41) 1.34 (1.54)
Accuracy .84 (.08) .83 (.12) .78 (.15) .81 (.12)
Completeness .15 (.04) .11 (.05) .07 (.04) .11 (.06)

Interview duration

ECI

Correct
Incorrect
Confabulations
Accuracy
Completeness

Interview duration

4 mins 49 secs (1

min 38 secs)

57.80 (18.19)
6.40 (3.99)
0.90 (1.21)
.89 (0.05)

.19 (0.06)
6 mins 19 secs (2

3 mins 49 secs (1

min 57 secs)

45.15 (19.62)
4.25 (2.83)
0.60 (1.19)
.91 (0.05)
.14 (0.06)

4 mins 13 secs (1

2 mins 54 secs (1

min 4 secs)

31.60 (15.69)
3.60 (1.96)
1.00 (1.38)
.85 (0.08)

.10 (0.05)
3 mins 20 secs (1

3 mins 52 secs (1

min 45 secs)

44.85 (20.64)
4.75 (3.22)
83 (1.25)
89 (.07)
14 (.07)

4 mins 37 secs (2

mins 20 secs) min 34 secs) min 4 secs) mins 7 secs)
Total
Correct 52.40 (16.54) 39.08 (19.00) 27.05 (14.70)
Incorrect 6.93 (4.01) 4.65 (3.26) 3.97 (2.46)
Confabulations 1.28 (1.63) .85 (1.21) 1.13(1.38)
Accuracy .87 (.07) .87 (.10) .82 (.12)
Completeness .17 (.05) .13 (.06) .09 (.05)
Interview duration 5 mins 34 secs (2 4 mins 0 secs 3 mins 7 secs

mins 8 secs)

(1 min 45 secs)

(1 min 5 secs)

Table 2: Means (standard deviations) for recalled information type across drinking condition and interview type.

Surrounding

Object

Action

Person

Sober
Sl
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Correct 17.50 (7.08) 8.45 (3.83) 13.05 (4.54) 8.00 (3.63)
Incorrect 1.60 (1.64) 2.10 (1.77) 1.05 (1.10) 2.70 (2.41)
Confabulations 0.60 (0.94) 0.50 (0.83) 0.45 (0.69) 0.10 (0.31)
Accuracy .88 (.10) 77 (.21) .89 (.09) .76 (.17)
Completeness 12 (.05) .16 (.07) .19 (.06) .20 (.09)
ECI

Correct 18.85 (7.72) 10.00 (5.10) 16.50 (5.62) 12.45 (5.13)
Incorrect 1.70 (2.15) 2.05 (1.54) 0.45 (0.76) 2.20 (2.26)
Confabulations 0.45 (0.51) 0.20 (0.41) 0.20 (0.52) 0.05 (0.22)
Accuracy .91 (0.07) 83(0.12) .96 (0.07) .85 (0.12)
Completeness .13 (0.05) .19 (0.10) .24 (0.08) .31 (0.13)
Moderately Intoxicated

sl

Correct 10.75 (6.84) 5.35 (3.90) 9.65 (5.43) 7.25 (4.24)
Incorrect 0.95 (1.00) 1.80 (1.64) 1.05 (1.23) 1.25 (1.41)
Confabulations 0.40 (0.68) 0.20 (0.52) 0.45 (0.76) 0.05 (0.22)
Accuracy .85 (.24) .70 (.25) 85 (.17) 84 (.15)
Completeness .07 (.05) .10 (.07) .14 (.08) 18 (111)
ECI

Correct 14.50 (6.65) 8.40 (4.75) 12.95 (6.34) 9.30 (4.77)
Incorrect 0.95 (1.10) 1.45 (1.32) 0.40 (0.60) 1.45 (1.54)
Confabulations 0.10 (.31) 0.10 (0.31) 0.35 (0.75) 0.05 (0.22)
Accuracy .94 (.06) .87 (.10) .95 (.07) 86 (.12)
Completeness .10 (.04) .16 (.09) .19 (.10) 23 (.12)
Severely Intoxicated

Sl

Correct 5.89 (4.67) 2.84 (2.41) 6.68 (4.47) 6.84 (3.48)
Incorrect 0.53 (0.96) 1.11 (0.94) 0.79 (0.71) 1.95 (1.78)
Confabulations 0.58 (1.22) 0.26 (0.56) 0.42 (0.61) 0.00 (0.00)
Accuracy .86 (.18) .64 (.34) 77 (.25) 77 (.21)
Completeness .04 (.03) .05 (.05) .10 (.06) .17 (.09)
ECI

Correct 9.80 (5.87) 5.05 (3.66) 8.45 (4.45) 8.30 (4.70)
Incorrect 1.05 (1.19) 1.05 (1.15) 0.50 (0.83) 1.00 (0.92)
Confabulations 0.40 (0.82) 0.20 (0.52) 0.35 (0.59) 0.05 (0.22)
Accuracy .85 (.11) .79 (.22) .90 (.13) .86 (.14)
Completeness .07 (.04) .10 (.07) .12 (.06) 21 (.12)
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