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 Blackouts are widely-noted sequelae of heavy drinking, yet understanding of 

their characteristics, correlates, and consequences is limited.  Two distinguishable 

blackout types exist:  1) en bloc, or full memory loss for all events that occur during 

intoxication, and 2) fragmentary, or partial memory loss for intoxicated events that 

may be later recalled after provision of cues.  Descriptive aspects of each were 

explored via self-reported drinking practices of 108 young adults.  Both types were 

reported at a wide variety of blood alcohol concentrations (BACs) above .06 mg%, 

yet fragmentary blackouts were reported more frequently than en bloc.  Further, 

fragmentary blackouts covaried less often with polysubstance use and elicited less 

negative evaluations than did en bloc.  A placebo-controlled design addressed the 

etiology of fragmentary blackouts through assessment of memory formation prior and 

subsequent to alcohol consumption.  Findings suggest fragmentary blackouts result 

from poor retrieval of previously encoded and stored material, and that individual 

differences in retrieval emerge after alcohol is consumed.  Further, one’s recall for 

source aspects of material—its time and social context—is an important determinant 

of recall during intoxication.  Also examined were relations among fragmentary 

blackouts and alcohol expectancies.  Those who reported prior fragmentary blackouts 

endorsed stronger outcome expectancies for a range of alcohol effects, and exhibited 

greater accessibility for positive alcohol concepts presented after beverages were 

consumed.  Further, source recall contributed significantly to the strength of positive 

alcohol outcome expectancies.  The collective findings expand understanding of this 

complex yet common neuropsychological consequence of heavy drinking. 
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CHAPTER ONE:  INTRODUCTION 
 

Alcohol-induced memory loss was once believed to signify mystic possession 

of the soul.  Jellinek (1952) ranked blackouts, or alcohol-induced amnestic periods, as 

the top diagnostic indicator in his disease theory of alcoholism.  Though the theory 

has been challenged by many, blackouts continue to be regarded as a warning sign of 

problem drinking and have been cited as evidence of alcohol misuse in several formal 

diagnostic systems (Grant & Towle, 1991).  Yet, mixed evidence exists as to their 

prognostic value for the course of alcohol use disorders (Anthenelli, Klein, Tsuang, 

Smith, & Schuckit, 1994; Schuckit, Smith, Anthenelli, & Irwin, 1993).  This may be 

largely due to vagueries in defining blackouts and understanding their etiology.  As 

reviewed by Galanter (1987), blackout research has focused mainly on cognitive 

deficits among alcohol-dependent individuals with just sparse attention given to their 

study in the general population. Consequently, little is known about these enigmatic 

constructs and their relation to other indices of alcohol use among young adults. 

Cross-cultural reports suggest a prevalence rate of 30-40% for blackouts 

(Goodwin, 1970; Mutzell, Tibblin, & Bergman, 1987; Poikolainen, 1982), but higher 

rates are reported by young adults (Anthenelli et al, 1994; Hurlburt & Sher, 1992; 

Jennison & Johnson, 1994) and particularly college students (Beulow & Koeppel, 

1995; Beulow & Harbin, 1996; Meilman, Stone, Gaylor, & Turco, 1990).  Not 

surprisingly, those who report blackouts drink in larger quantities than those who 

deny such amnestic episodes.  It is unclear whether a disposition for blackouts reflects 

poor baseline memory, a memory deficit that emerges after alcohol intake, or both.  

The current research explored individual variation in memorial functioning, its 

possible compromise during intoxication, and the relation of fragmentary blackouts to 

other indices of alcohol-related cognition. 

The Blackout Experience 

A blackout is defined as amnesia for all or part of a drinking episode.  This amnesia 

reflects anterograde memory loss, or memory loss for events occurring after alcohol 
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intake.  Robe (1987) argued that blackouts reflect selective memory or denial used to 

avoid guilt for intoxicated behavior, but Goodwin (1970) documented events varying 

from sexual experiences, accidents, and travel over long distances to more frequent 

and mundane events (e.g engaging in outwardly normal conversation) that 

presumably held little incentive for one to deny or forget.  Though instances may 

occur in which drinkers cope with regret over intoxicated behavior through selective 

denial of events, this seems an unlikely explanation for all blackout episodes. 

 A limitation of the cited reports is the uniform regard for blackout 

phenomena, which neglects the existing variation in duration and magnitude of 

alcohol-induced memory loss.  Johnson and Jennison (1994) described two distinct 

types:  en bloc and fragmentary blackouts.  En bloc blackouts have definitive starting 

points, contain amnesia for all events within a discrete period, and end with a sense of 

lost time.  Further, it has been suggested that a high blood alcohol concentration 

(BAC) is a necessary precursor (Goodwin, 1970).  After a fragmentary blackout, one 

is able to recall portions of the amnestic episode but only when cued about them.  

Beyond the potential for memory recovery through cueing, memory for prior 

intoxicated events may return during subsequent episodes of intoxication.  Research 

suggests that recall of material is improved if retrieval takes place in a state similar to 

that of the original encoding (Eich, 1989; Weissenborn & Duka, 2000).  In contrast to 

en bloc blackouts, it remains unclear whether fragmentary blackouts occur at or 

above a particular BAC. 

A few published reports note disparities between en bloc and fragmentary 

blackouts (Goodwin, 1969, 1970; Johnson & Jennison, 1994).  Whereas an etiology 

for the former has been proposed (Goodwin, 1977; Sweeney, 1990), to date there are 

no published studies of fragmentary blackouts.  Anecdotal and clinical descriptions 

suggest that fragmentary blackouts may occur more widely and frequently than en 

bloc blackouts, and they reflect a more interesting and complex neuropsychological 

phenomenon as their transient quality implicates a number of memorial processes.  
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Mere descriptions of fragmentary blackouts do not, however, conclusively specify an 

etiology.  To do so, one may need to assess a host of memory operations. 

The lack of published studies on fragmentary blackouts is mirrored by limited 

understanding of the impact of alcohol-induced memory loss on alcohol-related 

cognition.  Intoxicated experiences likely impact alcohol’s cognitive representation as 

well as the associations drawn between alcohol and other concepts.  An inability to 

fully recall intoxicated events seems likely to affect one’s conceptual representation 

of alcohol and the associative links one draws between alcohol and other concepts.  In 

particular, uncertainty remains about whether and how failure to fully recall one’s 

intoxicated experiences may impact beliefs about the effects of alcohol. 

Impact of Blackouts on Beliefs About Alcohol   

Social learning theory (Bandura, 1977) posits that behavior is guided by one’s 

beliefs about potential outcomes.  Alcohol expectancies, or beliefs about alcohol’s 

effects, may explain patterns of drinking and intoxicated behavior (Goldman, Brown, 

Christiansen, & Smith, 1991; Fromme, Stroot & Kaplan, 1993).  For example, 

positive expectancies (e.g. beliefs about beneficial effects) are endorsed more 

strongly by heavy drinkers (Wood, Sher & Strathman, 1996).  Conversely, negative 

expectancies (e.g. beliefs about detrimental effects) are less robustly or reliably 

related to drinking (Leigh & Stacy, 1993; Stacy, Widaman, & Marlatt, 1990).  

Expectancies hold clear potential to direct alcohol-related behavior, but it remains 

unclear what impact memory disturbance for intoxicated events may have on the 

accessibility of alcohol-related semantic concepts during intoxication and subsequent 

appraisals of the likelihood of particular alcohol effects. 

Links between alcohol-related beliefs and behavior are well-established, and 

yet memory loss after drinking may alter their strength and/or direction.  Heavy 

drinkers are at greater risk for blackouts (Johnson & Jennison, 1994), and—despite 

their strong endorsement of positive alcohol expectancies, heavy drinkers—report 

high rates of negative drinking consequences (Hurlbut & Sher, 1992; Schulenberg, 

O’Malley, Bachman, & Wadsworth, 1996; Wechsler & Isaac, 1992).  These findings 
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do not, however, indicate whether the occurrence of blackouts predicts particular 

beliefs about alcohol’s effects.  The lone published study of relations among 

blackouts and alcohol expectancies indicated that those reporting en bloc blackouts 

also endorsed strong positive beliefs about alcohol (Buelow & Harbin, 1996).  As this 

study did not specifically test associations between fragmentary blackouts and alcohol 

expectancies, conclusions about the strength of their association, or a potential causal 

direction, are tenuous at best.  

The paucity of research pairing blackouts and alcohol expectancies limits 

understanding of their association, however, the nature of this relation is further 

complicated by basic nosological differences between these constructs.  Blackouts, 

defined earlier as memory loss for intoxicated events, deal with cognitive material 

that is both purely retrospective and experiential.  Though alcohol expectancies may 

be impacted by past experiences, they are by definition prospective and reflect 

perceived relations among stimuli that are not necessarily based in one’s own 

experiences.  Suggestions that blackouts may affect accessibility of alcohol concepts 

during intoxication, or subsequent likelihood estimates of particular alcohol effects 

implicate a less experiential type of memory for one’s worldly knowledge.  Though 

aspects of both one’s direct experiences and knowledge of the world are represented 

in memory, the field of cognitive psychology has long recognized the potential for 

distinct organizing systems for the learning and recall of these types of information. 

The Episodic-Semantic Memory Distinction 

 Tulving (1972) argued that declarative memory, or recall of factual material 

(e.g. events, word meanings), is divided into episodic and semantic components.  

Episodic memory contains representations of past events in a sequential, temporally-

dated fashion and semantic memory contains organized information, concepts, and 

worldly knowledge.  Early clinical and experimental research suggested that episodic 

memory is impaired during amnesia (Kinsbourne & Wood, 1975), whereas semantic 

memory remains intact (Collins & Loftus, 1975).  These findings are consistent with 

a recent review by Bower (2000), and suggest that learning and recall of experiential 
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events and semantic knowledge are not only distinguishable by definition but may 

reflect discrete organizing systems for cognition. 

 Episodic memory.  Episodic recall has been distinguished from other forms 

of memory as the conscious reliving of events that allows one “to travel back to the 

past” (Tulving, 1998, p.265).  Thus, it includes not only objective accounts of events, 

but also the infusion of subjective perspectives and emotions.  Wheeler (2000) 

suggested episodic retrieval is closely linked to other executive operations—such as 

reflection, introspection, anticipation and even imagination—not typically considered 

acts of memory.  These processes share an important attribute with the retrieval of 

episodic memories, namely the withdrawal of attention from the immediate 

environment and toward conscious reflections of the past, present, or future. 

 Consistent with Tulving’s (1983) notion of encoding specificity, recall may 

rely on similarity between the environment of one’s initial experience and that in 

which one subsequently attempts to recall that experience.  Intoxication may provide 

unique subjective and physiological cues that become paired with stimuli encountered 

after consumption.  When subsequent recall of intoxicated events is attempted in the 

absence of these cues, memory disruption may occur.  This may help to account for 

why some individuals show limited memory loss after drinking, others exhibit 

complete omission for intoxicated events, and still others display memory loss for 

intoxicated experiences but may overcome that difficulty when provided cues. 

Semantic memory.  Theories of the organization and utilization of memory 

often rely on semantic network models (Anderson, 1983; McClelland, McNaughton, 

& O’Reilly, 1995).  Concepts are reflected as individual nodes, and relations among 

nodes are created and maintained by links.  The concept of alcohol, for example, has 

a node, and it becomes linked to a host of other memory concepts.  A fundamental 

property of these models is the idea of spreading activation (Collins & Loftus, 1975) 

in which activation of a node (e.g. alcohol) stimulates parallel activation of additional 

nodes to which it is linked.   Frequent activation should improve accessibility such 

that a concept is more easily retrieved.  Thus, the more frequently that two concepts 
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are experienced together, the stronger their association becomes and the greater the 

likelihood that activation of one will precipitate activation of the other.  

Semantic network models provide a framework to understand how concepts, 

such as expectations about alcohol’s effects, are represented in memory and how they 

influence behavior (Goldman, Del Boca, & Darkes, 1999).  Bower (1991) suggested 

that semantic nodes are connected to positive and negative valence nodes.  The 

strength of links between a concept (e.g. alcohol) and its valence nodes is determined 

by the number and strength of links from that concept to nodes for other concepts, 

which depends largely on how often such concepts covary in experience (Anderson, 

1983; Collins & Loftus, 1975).  Thus, past drinking experience should influence the 

strength of the semantic links between alcohol and other concepts, and the strength of 

such associations should influence the accessibility of particular alcohol concepts. 

 Overlap between episodic and semantic memory.  The literature often 

contrasts episodic and semantic memory, and yet overlap must exist in the systems 

underlying these types of cognitive material.  Experiential events aid formation of the 

semantic links among concepts, and worldly knowledge informs responses to stimuli 

encountered during such events.  Still, Tulving’s distinction seems vital to the issue of 

blackouts and their impact on alcohol expectancies.  Blackouts reflect amnesia for 

intoxicated events, thus they may be best conceptualized as episodic memories “lost” 

during memory formation.  Blackouts may, however, impact alcohol expectancies by 

limiting insight into alcohol’s effects and their relation to other semantic information 

about the world.  The processes underlying memory formation may be critical in 

determining how and at what point episodic memories are lost, and whether such 

memory loss impacts semantic associations related to alcohol. 

The Phases of Memory Formation 

 Memory formation involves complex operations, any of which may account 

for impaired recall of events or subsequent effects on cognition.  These operations fall 

into three memory phases:  1) encoding, or initial registration of stimuli, 2) storage, or 

maintenance of encoded stimuli, and 3) retrieval, or recovery of stored information. 
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 Encoding.  Memory formation begins with a process whereby stimuli are 

encountered and transformed by existing knowledge structures.  Stimulus registration, 

or apprehension of sensory data, is followed by interpretation, or application of prior 

knowledge to the categorization of stimuli.  Encoding was stressed in Craik and 

Lockhart’s (1972) early formulations, and supported in more recent experimental 

studies (Gardiner & Gregg, 1997; Mantyla, 1997; Rajaram, 1996, 1998).  Although 

the encoding process of episodic and semantic material may differ (Fletcher, Shallice, 

& Dolan, 1998; Nyberg, 1999; Wiggs, Weisberg, & Martin, 1999), it is clear that both 

events and semantic concepts must first be encoded to be retained and later recalled. 

 In contrast to sparse literature on blackouts, the study of alcohol’s impact on 

memory is considerable.  Alcohol lessens the depth in which stimuli are processed 

(Craik, 1977; Moskowitz & Murray, 1976) and impairs encoding of complex material 

(Phillippot et al, 1999).  Alcohol also limits the number of stimuli that are registered 

(Rosen & Lee, 1976; Watten & Lie, 1997).  Steele and Josephs’ (1990) attention-

allocation model proposes that alcohol narrows attention to salient and immediate 

cues thereby compromising processing speed and quality so fewer cues are registered 

and are processed less well.  These effects are posited to influence intoxicated 

decisions, but may also bear on the retention and retrieval of their outcomes.  

Alcohol’s effect on encoding is clearly detrimental, yet it may not fully account for 

impairment in the memory of intoxicated events. 

 Storage.  Storage is the consolidation and maintenance of encoded stimuli as 

lasting memory traces.  Accessibility of encoded material is limited by the amount of 

time to which they are attended in working memory, a process in which stimuli 

receive continued attention.  As stimuli vary in uniqueness and complexity, each will 

be retained or lost as attention is diverted by new stimuli.  Milner (1966) described 

consolidation as a post-encoding process in which stimuli transit from working 

memory to more stable, lasting memory traces.  In time, concepts are consolidated 

into lasting traces and organized by stimulus attributes and stored near brain regions 

mediating perception of those attributes.  Thus, memory traces may be accessed from 
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a specific cortical area, or secondary representations in multiple neocortical areas 

(Eichenbaum, 1997).  If impaired storage is implicated in amnestic episodes, it may 

be due to poor integration of stimuli into existing modules or faulty maintenance of 

stimulus representations. 

 Birnbaum and Parker (1977) theorized that alcohol’s greatest impact is in 

retention of information, and research exists to support this notion (Miller, Hertel, 

Saucedo, & Hester, 1994).  Other literature, however, does not support this view.  

Alcohol disrupts consolidation when imbibed after encoding, but enhances 

consolidation of stimuli encoded after consumption (Bruce & Pihl, 1997; Tyson & 

Schirmuly, 1994).  A universal cause for this range of effects remains unidentified, 

with explanations put forth that implicate alcohol’s effects on arousal (Hull & Bond, 

1986), attention (Steele & Josephs, 1990), or state-dependent effects on memory 

processes (Eich, 1989).  Alcohol likely does impact the storage of information in 

some instances (e.g. at high BACs), however, alternative patterns of performance on 

these memory tasks (i.e. poor free recall, but good cued recall) would suggest an 

alcohol effect specific to retrieval operations. 

 Retrieval.  Retrieval refers to how memory traces are accessed at subsequent 

time points through a process involving a reconstruction of prior experience or 

knowledge.  The latter appears to contain some of the elements involved in the initial 

encoding process.  Warrington and Weiskrantz (1973) first suggested a model of 

amnesia due to poor retrieval based on findings that amnesics could be cued to recall 

material not freely available.  Recently, attempts to isolate brain regions involved in 

retrieval processes have suggested both overlap and differentiation1 (Brown & Craik, 

2000; Nyberg, 1999; Lee, Robbins, Pickard, & Owen, 2000;  Tulving, 1998; Wiggs, 

Weisberg, & Martin, 1999). 

 State-dependent memory, or the enhanced recall of material when in the same 

physiological and/or environmental state as the initial learning, provides additional 

compelling evidence of memory loss that occurs after proper encoding and storage 

(Eich, 1989).  This phenomenon coincides with early studies of retrieval (Tulving & 
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Pearlstone, 1966; Warrington & Weiskrantz, 1968, 1970) in which cueing was 

highlighted as a means of retrieving previously inaccessible material.  Recent 

research supports the contribution of retrieval cues to recall of stimuli, events, or 

procedures (Einstein & McDaniel, 1996; Nelson, McKinney, Gee, & Janczura, 1998). 

Given these findings, paired tests of free and cued recall allow for discrimination 

between impaired storage or retrieval processes as well as damage to their proposed 

neuroanatomic regions.2  Differences in full recall, recognition through cueing, or full 

omission of events or concepts may reside in their meaning or complexity. 

 Retrieval processes are subserved by neural systems responsible for complex 

operations such as abstraction, organization, and planning.3  These operations, often 

called executive cognitive functions (ECF), regulate goal-directed behavior and are 

disrupted by alcohol (Peterson, Rothfleisch, Zelazo, & Pihl, 1990).  Alcohol abusers 

exhibit impaired ECF (Glenn, Errico, Parsons, King, & Nixon, 1993) as do their 

offspring (Giancola, Peterson, & Pihl, 1993; Tarter, Jacob, & Bremer, 1989).  These 

latter findings suggest that an ECF deficit may precede alcohol use, and raise the 

possibility that similar premorbid differences exist in memory.  If so, some persons 

may have a liability for fragmentary blackouts.  Yet, it remains unclear if such 

differences exist, and more broadly, whether a propensity for fragmentary blackouts 

is best attributed to premorbid memory deficits, the degree to which alcohol 

compromises memory functions, or both. 

 Recent research has documented a lesser impact of alcohol on cued recall than 

on free recall (Erblich & Earleywine, 1999; Heishman, Arasteh, & Stitzer, 1997; 

Lombardi, Sirroco, Andreason, & George, 1997; Santin, Rubio, Begega, & Arias, 

2000; Tracy & Bates, 1999).  Collectively, these studies suggest that the presence of 

cues for stimuli encountered or events experienced during intoxication may offset 

alcohol’s detrimental impact on recall of this information.  The ability to recall 

aspects of one’s intoxicated experience may well depend, in part, on the difficulty of 

the retrieval task, and this suggests that alcohol uniquely impairs retrieval. 

 



  10 
 
 

  Isolating deficits in memory formation.  Due to the strong interdependence 

of the phases of memory formation, specification of which memory process is 

selectively impaired by alcohol is an arduous task.  Retention difficulty may, for 

example, reflect storage deficiency, but may also reflect an encoding limitation that 

narrows the material available to store.  Likewise, retrieval difficulty may reflect 

deficits in the accessing of stored material, or faulty storage or encoding.  Early 

theorists put forth varying arguments in favor of each phase of memory underlying 

amnestic episodes (Cermak, 1979; Squire, 1982; Warrington & Weiskrantz, 1973), 

however, recent neuroanatomical studies suggest a more complex answer—that 

unique forms of memory loss may result from distinct deficits in encoding, storage, 

and retrieval.  The numerous studies of alcohol’s impact on memory suggest a wide 

range of effects.  Though the sparse literature on fragmentary blackouts makes 

predictions about their etiology tenuous, they may well reflect a memory impairment 

that differs from that ascribed to en bloc blackouts. 

Revisiting the Episodic-Semantic Memory Distinction 

 Experiential events and semantic knowledge both involve the noted phases of 

memory formation, and are subject to alcohol’s detrimental impacts on cognition.  

Understanding the phases of memory formation and how alcohol affects individual 

processes should direct hypotheses about impairments that underlie fragmentary 

blackouts and impact beliefs about alcohol’s effects.  Further, these insights should 

assist in outlining design and measurement strategies to elucidate such hypotheses. 

Episodic memory deficits that underlie blackouts.  As a result of their 

severity and direct association with heavy alcohol intake, the deficits that underlie en 

bloc blackouts have garnered considerable scientific attention, and are therefore 

reasonably well-established.4  The relative neglect of fragmentary blackouts has left 

questions about their etiology and potential impact on alcohol-related cognition 

unanswered.  Still, the studies that describe alcohol’s effects on aspects of memory 

direct hypotheses about the processes that underlie these phenomena and how they 

affect the accessibility and evaluation of alcohol concepts. 
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 Several investigators (Goodwin, 1969; Johnson & Jennison, 1994; Sweeney, 

1990) have suggested that behavior during blackouts typically appears normal with 

routine tasks performed without difficulty.  Alcohol clearly influences encoding, yet 

these effects may better explain how decision-making processes are altered than how 

subsequent memory of their consequent outcomes is compromised.  Similarly, the 

potential recollection for events during fragmentary blackouts through cueing is 

strong evidence that they result from impaired retrieval operations rather than an 

impaired storage process.  Support for this idea derives from research showing a 

reliably greater impact of alcohol on free than cued recall (Lombardi et al., 1997; 

Maylor, Rabbitt, James, & Kerr, 1990; Miller, Hertel, Saucedo, & Hester, 1994; 

Santin et al., 2000).  Further, those who report blackouts differ from others in 

executive abilities (e.g. planning, abstraction) subserved by the neural systems that 

direct retrieval operations (Giancola et al., 1993; Glenn et al., 1993; Tarter et al., 

1989).  Fragmentary blackout phenomena likely reflect individual differences in 

retrieval ability, but it remains unclear if they are attributable to individual variation 

in natural ability, or a differential impact of alcohol on retrieval.  Both are 

hypothesized, such that individual differences are further contrasted by alcohol. 

 If fragmentary blackouts result from deficient retrieval processes, source 

aspects of memory may be implicated.  Source aspects encompass characteristics of 

memory that specify an event’s spatial, temporal and social context as well as the 

modality through which it was perceived (Johnson, Hashtroudi, & Lindsay, 1993).  

These aspects may be critical in episodic memory, as they aid the differentiation of a 

particular event from other information that seems familiar or derives from alternative 

sources.  Deficient ability to monitor source aspects during acquisition of memories 

may lead to difficulty in the free recall of specific events.  Cues about such events 

may be particularly helpful in such instances, as they often provide the temporal and 

social context out of which the details of events or experiences may be retrieved.              

 Assessing memory deficits.  Concern for measurement accuracy has led to 

paradigms in which material is encoded, retained, and recalled in a controlled context.  
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Lockhart (2000) described a prototypical laboratory paradigm as consisting of an 

encoding interval to establish a trace strength for target material, a retention interval 

to test interference or decay of the initial trace, and a retrieval interval to test the 

residual trace.  The clearest test of discrepancy between the initial and residual traces 

is free recall (e.g. no cues provided) followed by cued recall (e.g. cues facilitate 

further recollection).  If fragmentary blackouts can be effectively simulated in vivo, 

then encoded memory traces should diminish more on tasks of free than cued recall.  

That is, poor retrieval of material after the retention interval followed by recovery of 

significant portions of this material via cueing should simulate fragmentary blackouts.  

In the current research, an episodic memory task was repeated both prior to and after 

subsequent to beverage intake.  Task administration prior to beverage consumption 

modeled Lockhart’s (2000) described laboratory paradigm, whereas administration of 

the task after beverage consumption included the standard intervals for encoding, 

retention, and retrieval followed by: 1) insertion of a second retention/retrieval 

interval for this episodic memory task, and 2) inclusion of additional retrieval 

paradigms to test implicit memory for alcohol-related and experiential concepts. 

 An additional paradigm that tests source memory more directly is a word-stem 

task termed the process-dissociation procedure (Jacoby, Toth, & Yonelinas, 1993).  

The paradigm distinguishes recall through active retrieval search from that facilitated 

by prior knowledge or chance.  Following presentation of test words and an ensuing 

retention interval, recall is attempted through: 1) an inclusion test wherein stems are 

completed with test words and 2) an exclusion test wherein stems are completed with 

non-test words.  Correct inclusion test responses occur via successful retrieval search, 

facilitation by prior knowledge, or chance.  Incorrect exclusion test responses occur 

by way of prior knowledge or chance.  The difference between the two reflects source 

recall—recollection solely attributable to one’s success in actively retrieving material 

encountered at a specific time and in a particular context.  Dissociating source recall 

from familiarity and other processes of ‘knowing’ (Gardiner & Richardson-Klavehn, 

2000) may help clarify the etiology of fragmentary blackouts.  If those reporting such 
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phenomena perform poorly on this procedure, then a retrieval-based etiology for 

fragmentary blackouts likely implicates a difficulty with source aspects of memory.                    

Alcohol concepts in semantic memory.  The current study also assessed the 

impact of blackouts on alcohol-related cognition.  As memory concepts, expectancies 

evolve as material is integrated into existing node networks and are later activated by 

contextual cues.  A context may activate multiple expectancy templates that then 

compete to direct behavior (Goldman et al., 1999).  Positive expectancies are clearly 

robust and reliable correlates of drinking (Dunn & Goldman, 1996; 1998; Fromme et 

al., 1993), particularly for those reporting blackouts (Bower, 1991; Buelow & Harbin, 

1996).  The strong positive expectancies of this group may be explained in part by 

alcohol’s impact on the allocation of attention (Steele & Josephs, 1990). 

As reviewed earlier, alcohol narrows perception so fewer stimuli are attended, 

and limits cognition so perceived stimuli are poorly understood.  This outcome has 

been termed “alcohol myopia” (Steele & Josephs, 1990; p. 921), a state in which 

relations drawn between alcohol and other concepts reflect a superficial grasp of 

prominent, immediate cues.  Alcohol’s immediate effects are typically reduced 

tension and increased sociability, but its subsequent effects are sedating rather than 

euphoric (Jones & Vega, 1972).  Alcohol’s biphasic effects further suggest that 

fragmentary blackouts may differentially impact positive and negative alcohol 

expectancies.  If positive effects are more immediate and reliable, those prone to 

fragmentary blackouts may more readily access such concepts during intoxication.  

Conversely, alcohol’s distal and complex negative effects may be less readily 

recalled.  Consequently, subsequent recall of alcohol’s positive alcohol should also be 

greater and strengthen likelihood appraisals of those effects.  The proposed bias in 

accessibility of positive and negative alcohol expectancies in those reporting 

fragmentary blackouts may be operationalized by both explicit and implicit strategies. 

 Strategies for measuring alcohol concepts in memory.  The predominant 

method of measuring alcohol expectancies is use of standardized scales of likelihood 

ratings for alcohol effects (Fromme et. al., 1993; Leigh & Stacy, 1993).  These scales 



  14 
 
 

may, however, omit idiosyncratic beliefs about alcohol.  Further, responses are 

untimed and may therefore be influenced by dissonance reactions (Stacy, 1997) or 

demand characteristics (McCusker, 2001).  An alternative method is to measure 

response latency to alcohol-related stimuli (Weingardt, Stacy, & Leigh, 1996) in 

which participants are uninformed that responses are timed.  Though this is the less 

prevalent approach to measuring alcohol concepts in memory, the literature suggests 

that response latency provides an implicit measure of the accessibility of concepts in 

a variety of behavioral domains (Ajzen, Nichols, & Driver; 1995). 

Thus, explicit and implicit methods reflect two general approaches for the 

assessment of alcohol concepts in memory. Clearly, the strongest evidence that a 

propensity for intoxicated memory loss skews alcohol expectancies would derive 

from that finding using both methodologies (Campbell & Fiske, 1959).  Whereas 

rating scales may better detect how poor retrieval ability impacts the appraisals of 

alcohol’s effects that are presumed to direct future drinking behavior, the implicit 

response latency approach may effectively assess the impact of poor retrieval ability 

on the relative accessibility of positive and negative concepts during intoxication 

(e.g. as memory for intoxicated events is formed). 
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CHAPTER TWO:  HYPOTHESES 
 

The absence of prior research on fragmentary blackouts leaves unanswered 

questions about their prevalence, etiology and impact on alcohol expectancies.  These 

phenomena may elucidate a more comprehensive model of alcohol’s effects on the 

intricate workings of memory.  Further, their transient nature may help determine if 

certain alcohol concepts are more easily accessed than others during the formation of 

memories for intoxicated events.  This study sought to better characterize fragmentary 

blackouts, explore their etiology through assessment of specific memory processes 

prior and subsequent to alcohol consumption, and address their impact on alcohol 

expectancies as assessed by both explicit (rating scales) and implicit (response 

latency to presented alcohol concepts) measurement strategies. 

The limited published description available regarding characteristics, 

correlates, and consequences of fragmentary or en bloc blackouts undermines both 

their identification and their discrimination.  In an effort to more fully characterize 

and distinguish these phenomena, descriptive dimensions—such as their rates of 

incidence and prevalence, corresponding BACs, co-occurrence with polysubstance 

use, and consequent subjective evaluations—were drawn from information provided 

via structured interviews of recent (past month) drinking behavior. 

Hypothesis 1.  Relative to reported en bloc blackouts, reports of fragmentary 

blackouts were hypothesized to: 

1a)  occur at greater rates of one-month incidence and prevalence 

1b)  coincide with a broader range of BACs 

1c)  elicit less negative subjective evaluations 

Though the literature has documented varied effects of alcohol on memorial 

processes, descriptions of fragmentary blackouts suggest that they occur among those 

who exhibit particular difficulty with retrieval of stored material.  It remains less clear 

whether this is reflective of individual differences in natural retrieval ability, or in 

individual variation that emerges only after alcohol has been consumed.  A likely 
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possibility is that existing individual differences in natural retrieval ability are further 

contrasted during intoxication.  The free recall of intoxicated experiences may be 

influenced by one’s ability to specify source aspects of memories—or their temporal 

and contextual elements.  If so, provision of cues that hint at the temporal and social 

context of such events should facilitate retrieval of the content of events and 

experiences that occur during states of intoxication.   

 Hypothesis 2.  To better characterize those who experience fragmentary 

blackouts, individuals were grouped on the basis of whether they did or did not report 

such phenomena during the year prior to their participation..  Relative to persons who 

denied fragmentary blackouts during that period, those reporting fragmentary 

blackouts were expected to: 

2a)  report heavier and more frequent drinking, greater alcohol problems,  

       and more recent blackouts after drinking (en bloc or fragmentary)  

2b)  report greater day-to-day memory difficulties  

2c)  exhibit similar performances in working memory and immediate free    

       recall of episodic material before and during intoxication    

2d)  display similar cued recall of episodic material before, during, and after    

       intoxication 

2e)  display poorer delayed free recall of episodic material before, during, and   

       after intoxication; and to display particular difficulty with such recall  

       during and after intoxication  

2f)  exhibit difficulty with source aspects of memory, as evidenced by poorer  

 performance on a process-dissociation procedure during intoxication 

Prior research has documented strong endorsement of alcohol outcome 

expectancies by those also reporting intoxicated memory loss.  Those reporting 

fragmentary blackouts may endorse strong alcohol outcome expectancies by virtue of 

the number of positive and negative effects they experience as heavy drinkers.  

Likewise, their outcome expectancies for memory loss after drinking are likely to be 

strong due to their more frequent experience of this effect.  As individuals who report 
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fragmentary blackouts are expected to be heavier drinkers than those who deny such 

experience, they may respond quickly to positive alcohol concepts during intoxication 

due to the frequency with which positive alcohol effects occur as well as their reliable 

incidence at low BACs when memory dysfunction is less likely to be exhibited.  

Conversely, group differences in response latencies for negative alcohol concepts 

may be minimized due to a more universal influence of alcohol myopia that 

diminishes accessibility of these more complex and distal alcohol effects.        

Hypothesis 3.  Relative to individuals who denied such experience during the 

prior year, those who reported fragmentary blackouts were expected to:    

3a)  endorse stronger outcome expectancies for alcohol’s positive effects, for    

        for alcohol’s negative effects, and for memory loss after drinking 

3b)  respond more quickly to positive alcohol concepts 

3c)  respond at a similar pace to neutral and negative alcohol concepts   
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CHAPTER THREE:  METHODS 
 

Measures  

A Demographic Form (Appendix A) elicited participants’ age, gender, and 

ethnicity.  The form included six yes/no items tapping lifetime difficulty with day-to-

day memory (e.g. naming objects, naming people, naming places; recalling important 

events, recalling things said or done, and remembering to complete tasks). 

The Timeline Follow-back (TLFB; Sobell & Sobell, 1992; Appendix B) 

assessed recent drinking frequency (episodes) and quantity (drinks per episode).  

Consistent with established assessment procedures, interviewers presented 1-month 

calendars and asked participants to describe drinking episodes within that interval.  

These descriptions included the number of drinks consumed and the time interval 

over which drinking occurred.  The TLFB has shown test-retest reliability (r = .92) 

and concurrent validity (Sobell & Sobell, 1992).  BAC estimates were computed 

using algorithms available on the internet (Human Relations Media, 1999; Mothers 

Against Drunk-Driving, 1999) that utilize the number of standard drinks consumed 

during a specified time period while accounting for gender and weight.  The TLFB 

was modified to also assess blackouts.  For each reported drinking episode, 

respondents were asked if memory loss for intoxicated events had occurred.  Reports 

of memory loss were followed by the question, “Were you able to remember your 

intoxicated experience(s) when later reminded of them?”  Affirmative responses were 

coded as fragmentary blackouts, and negative responses were coded as en bloc 

blackouts.  For each reported blackout, participants were asked about polysubstance 

use and provided a subjective rating of their evaluation of the blackout experience (1 

= bad, 2 = slightly bad, 3 = neutral, 4 = slightly good, 5 = good). 

The Comprehensive Effects of Alcohol (CEOA; Fromme et al., 1993; 

Appendix C) elicited likelihood estimates for 38 positive and negative alcohol effects.  

Positive effects reflect Sociability, Enhanced Sexuality, Liquid Courage, and Tension 

Reduction.  Negative effects reflect Risk and Aggression, Cognitive and Behavioral 
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Impairment, and Negative Self-perception.  Four-point scales (1 = disagree, 2 = 

slightly disagree, 3 = slightly agree, 4 = agree) were used to rate expectations, and 5-

point scales (1 = bad, 2 = slightly bad, 3 = neutral, 4 = slightly good, 5 = good) were 

used to evaluate each effect.  Fromme and colleagues (1993; 2000) demonstrated 

adequate test-retest reliability (r = .66 to .81), and internal reliability (coefficient 

alphas = .59 to .89).  The CEOA was modified to include an additional item for 

difficulty with recall of intoxicated events. 

The Young Adult Alcohol Problems Screening Test (YAAPST; Hurlbut & 

Sher, 1992; Appendix D) assessed lifetime occurrence and past year frequency of 27 

alcohol problems common among young adults.  Adequate internal reliability 

(coefficient alpha = .83 to .87) and test-retest reliability (r = .73 to .85) have been 

established (Hurlbut & Sher, 1992).  The YAAPST was modified in the following 

ways.  First, a single item of the original scale assessing blackouts (“Have you 

awakened the morning after a good bit of drinking and found that you could not 

remember part of the evening before?”) was replaced by two items:  1)  “Have you 

awakened the morning after drinking and found that you could not remember 

something you did or said while drinking?” and 2) “ For times when you could not 

remember things you did or said while drinking, were you able to later recall them 

when reminded by others or cued by the setting?”  Second, the response format was 

altered to assess more specifically the lifetime and past year incidence of both items.  

A history of fragmentary blackouts was reflected by affirmative responses to both 

questions for the “past year”, whereas the absence of such history was represented by 

a negative response to the “past year” portion of the initial question.  As one cannot 

assume that all instances of memory loss after drinking are followed by opportunities 

for cued recall, those who endorsed memory loss for intoxicated experiences in the 

absence of facilitation by cues (n = 5) were excluded from analyses. 

The Digit Span subtest of the Wechsler Adult Intelligence Scale-III (WAIS-

III; Psychological Corp., 1997) assessed working memory, and included the standard 

forward and backward components.  In the former, respondents were read and asked 
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to repeat digits in strings of increasing length.  In the latter, respondents were again 

read similar digit strings but were asked to repeat the string in reverse order.  The 

number of correct trials was tallied for forward and for backward components. 

The Logical Stories subtest from the Wechsler Memory Scale-III (WMS-III; 

Psychological Corp., 1997) assessed immediate, delayed, and cued recall of details 

and themes from two brief narratives.  Adequate internal reliability (coefficient alpha 

= .71 to .91) and test-retest reliability (r = .74 to .76) are documented (Psychological 

Corp., 1997).  Consistent with standard scoring procedures, indices of immediate and 

delayed recall consisted of a story unit score (i.e. recall of details) and a thematic unit 

score (i.e. recall of themes), which interviewers recorded as they were verbalized.  

Following the delayed free recall of each story, interviewers cued participant recall by 

way of 10 questions about narrative content.  Administration procedures were 

modified so that the first narrative was completed prior to beverage intake and the 

second narrative was presented after beverage consumption.  In each instance, 

participants were read the narrative and asked to freely recall its content both initially 

and 30 minutes later.  For the second narrative only, additional free and cued recall 

components were completed after an extended delay during which participants 

detoxified (and just prior to their departure from the laboratory).  This cued recall 

component was expanded to include ten experiential questions about the bar setting 

and laboratory procedures. 

An expanded Subjective High Assessment Scale (SHAS; Schuckit, 1980) 

assessed four indices of perceived intoxication.  Using visual analog scales (0 = Not 

at all, 25 = Slightly, 50 = Moderately, 75 = Very, 100 = Extremely), respondents 

endorsed separate ratings of the degree to which they felt “high” and “intoxicated.”  

Per guidelines proposed by Marlatt and Rohsenow (1980), participants also provided 

ratings of both the number of standard drinks they had consumed (response options 

ranging from 0 to 6) and their current BAC (response options ranging from .00 mg% 

to .12 mg%).  
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 A Lexical Decision Task (Rubenstein, Garfield, & Millikan, 1970) assessed 

response latencies for alcohol concepts.  Positive, negative, neutral, and nonsense 

words were presented via computer and participants indicated (by keystroke) if each 

was real or nonsense.  Response latencies were recorded in milliseconds (ms) and 

transformed as suggested by Fazio (1990).  Seven test words were selected in triads 

(positive, negative, neutral), and paired with pronounceable nonsense words of the 

same length and initial consonant.  Ten practice trials preceded random presentation 

of 42 test stimuli.  Mean response latency was computed for the four categories, and 

each exhibited adequate internal reliability (coefficient alpha = .72 to .88). 

 A Process-Dissociation Task (Jacoby, Toth, & Yonelinas, 1993) assessed 

source memory for 32 words randomly presented via computer (each for 1500 ms).  

In an effort to represent positively- and negatively-valenced content both related to 

alcohol and nonspecific to alcohol, words were chosen from Larson and Diener’s 

(1992) circumplex of affect.  Eight positive and negative test words were common 

descriptors of alcohol effects and eight positive and negative test words were 

nonspecific to alcohol effects (Rather & Goldman, 1994).  After 30 minutes, two lists 

of three-letter word-stems were presented (each comprised of 16 stems corresponding 

to test words, 16 stems that did not).  The ‘inclusion test’ instructed participants to 

complete the initial list of stems with test words, whereas the ‘exclusion test’ required 

the completion of latter list of stems with non-test words.  As outlined by Jacoby and 

Hay (1998), the difference between the number of correctly-completed stems (hits) 

from the inclusion test list and the number of incorrectly-completed stems (errors) 

from the exclusion test list reflects source memory.  Preliminary analysis assessed 

differences in both inclusion list ‘hits’ and exclusion list ‘errors’ among the four types 

of test words (positive alcohol, positive non-alcohol, negative alcohol, negative non-

alcohol).  Analysis of variance (ANOVA) revealed no difference in inclusion list hits, 

F (3,464) = 2.41, p = .07, Eta5 = .14 (positive alcohol:  M = 1.82, SD = .81; positive 

non-alcohol: M = 1.59, SD = .94; negative alcohol: M = 1.75, SD = 1.00; negative 

non-alcohol: M = 1.56, SD = .78); or in exclusion list errors, F (3,464) = 1.01, p = 
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.39, Eta = .01 (positive alcohol:  M = .97, SD = .73; positive non-alcohol: M = .93, 

SD = .76; negative alcohol: M = .96, SD = .90; negative non-alcohol: M = .80, SD = 

.84).  Thus, summary scores for hits and errors were collapsed across the four content 

areas and the range of potential difference scores reflecting source memory was –16 

to 16. 

Participants 

 Recruitment. Young adults (ages 21-30) were recruited through newspaper 

ads and flyers, and screened via telephone to determine eligibility.  Inclusion criteria 

included reporting of: weekly binge drinking (5 or more consecutive drinks for males; 

4 or more for females), no personal, medical or ethical contraindications to drinking, 

no alcohol dependency symptoms (defined as 3 or more days during the past month in 

which the following were reported:  “shakes”; morning drinking; missed meals due to 

drinking; or missed work, school, or other activities due to drinking).  Additionally, 

participating females were required to test negative for pregnancy upon their arrival at 

the lab.  Of 400 interested volunteers, 153 (38%) failed to meet inclusion criteria.  In 

addition to 132 who failed to meet minimum drinking criteria, 6 were excluded for 

medication use, 5 for age, 4 for past alcohol treatment, 3 for alcohol dependency 

symptoms, 1 for prior aversion to alcohol, 1 for prior exposure to study methodology, 

and 1 for unreliable reporting.6   

 Project staff attempted to schedule the 247 persons meeting inclusion criteria, 

instructing volunteers that: (a) the study involved consumption of alcohol, (b) they 

should not eat for 4 hours nor have alcohol or other psychoactive substances for 24 

hours prior to participating, (c) they should not drive to their appointment, and (d) 

transportation home would be provided.  Of that group, 120 attended their scheduled 

appointments on evenings randomly assigned as alcohol and active placebo beverage 

administrations.  Preliminary analyses assessed disparities on four drinking indices 

reported during initial screening (typical weekly drinking days and drinks per 

drinking day, past month frequency of intoxication and negative consequences) 

among qualified volunteers who did and did not participate.  Multivariate analysis of 
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variance (MANOVA) detected no significant multivariate effect, F (4,242) = 2.22, p 

= .07, Eta = .20.  Thus, the drinking habits and sequelae of qualified volunteers that 

participated (weekly drinking days: M = 4.18, SD = 1.52; drinks per drinking day: M 

= 4.28, SD = 1.89; monthly days intoxicated: M = 4.78, SD = 3.13; alcohol 

consequences: M = .85, SD = 1.56) did not differ from those of qualified volunteers 

that did not participate (weekly drinking days: M = 4.52, SD = 1.69; drinks per 

drinking day: M = 4.63, SD = 1.41; monthly days intoxicated: M = 5.31, SD = 3.31; 

alcohol consequences: M = 1.11, SD = 1.35).    

 Sample.  Of the 120 persons who participated, ten were excluded from 

analyses (5 for misdosing, 5 who indicated only prior en bloc blackouts via baseline 

self-report measures) and 2 voluntarily withdrew during experimental procedures.  

The final sample (N = 108) included 55 males (51%) and 53 females (49%) that were 

evenly distributed within a 2 (past year fragmentary blackouts: yes, no) X 2 (beverage 

condition: active placebo, alcohol) design.  Based on data presented by Peterson and 

colleagues (1990), power analyses indicated that this sample size was sufficient to 

detect an effect of beverage condition on narrative recall.  The mean age of the 

sample was 22.61 years (SD = 2.19), and the ethnic distribution was 63% White, 25% 

Latino, 5% Asian, 4% Black, and 3% other or mixed ethnicity. 

Procedures  

 To reduce bias in task administration and response, “double blind” procedures 

were utilized in which bartenders and participants were naïve to beverage conditions. 

Upon their arrival, participants provided informed consent and photo ID as proof of 

legal drinking age, were advised that participation was anonymous, and submitted to 

breathalyzer tests (Intoxilyzer 5000, Inc.) to ensure initial .00 mg% BACs.  Females 

self-administered hormonal pregnancy tests, and no positive results were obtained.  

Participants then completed self-report questionnaires, the TLFB, and WAIS-III and 

WMS-III subtests.  The 30-minute interval between WMS-III narrative immediate 

and delayed components was insured by experimenter stopwatch. 

 



  24 
 
 

 Participants then entered a simulated tavern to consume three drinks (volume 

regulated by gender and body weight).  Drinks for those assigned to the alcohol 

condition (combined at a 3:1 ratio of mixer to vodka) targeted a .08 mg% peak BAC.  

As recommended by Stewart and colleagues (1992), those assigned to the placebo 

condition were given an ‘active placebo’ to better facilitate perceptions of actual 

intoxication.  Accordingly, drinks for those assigned to the active placebo condition 

were mixed at weak concentrations (9:1 ratio of mixer to vodka) targeting a .01 mg% 

peak BAC.  Further, trace amounts of grain alcohol were added to the top of these 

beverages.  All participants consumed their drinks over a span of 30 minutes (10 

minutes allotted per drink).  After a 15-minute absorption period, breathalyzer 

samples were recorded and then standardized false BAC feedback (of .04 mg%) was 

presented.  Participants then provided subjective ratings of how “high” and how 

“intoxicated” they felt, the number of standard drinks they believed they had 

consumed, and their estimated BAC.   

 Participants were read and asked to recall the second WMS-III narrative.  

Each was then administered the Lexical Decision task on personal computers, and 

completed the delayed components of the narrative.  Following administration of 

these components, participants were presented with the Process-Dissociation stimuli 

and corresponding word-stem lists after a 30-minute delay.  Participants remained in 

the laboratory until their BAC dropped to .02 mg% and their observed behavior 

returned to normal (in accordance with NIAAA Guidelines).  Participants were 

removed to an anteroom for the 20-30 minutes just prior to their departure.  At the 

conclusion of this interval, each participant completed additional free and cued recall 

components of the second narrative as well as cued recall of laboratory setting and 

procedures.  Each participant was then debriefed, financially compensated ($8 per 

hour to a maximum of $50), and driven home by project staff. 
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CHAPTER FOUR:  RESULTS 
 

Sample Description 

 Descriptive statistics were computed for self-reported age, lifetime memory 

difficulty, drinking frequency and quantity, alcohol problems, and blackout incidence 

(any type) in the past month.  Independent-sample t-tests (with Bonferroni correction, 

106 degrees of freedom) and MANOVA assessed differences among those who did 

and did not report fragmentary blackouts during the prior year.  T-tests did not detect 

differences in age and lifetime memory difficulty (t values <.88, p values >.38, Eta 

values <.41).  For drinking variables, MANOVA revealed a significant multivariate 

effect, F (4,103) = 13.23, p <.001, Eta = .59; as well as univariate effects for drinking 

frequency, F (1,108) = 7.71, p < .01, Eta = .27; alcohol problems, F (1,108) = 37.51, p 

<.001, Eta = .52; and past month incidence of blackouts, F (1,108) = 22.91, p <.001, 

Eta = .44.  The group difference in drinking quantity failed to reach statistical 

significance, F (1,108) = 2.22, p = .14; Eta = .14.  Participants who had reported 

fragmentary blackouts in the prior year indicated heavier and more frequent drinking, 

alcohol problems, and blackouts in the prior month than did their counterparts.  

Consequently, subsequent analyses that included past year fragmentary blackouts as 

an independent variable included drinking frequency as a covariate.  Means for the 

overall sample and by group for these variables are listed in Table 1. 

Blackout Description 

 Frequencies were computed for incidence of blackouts (overall, and by type: 

en bloc, fragmentary) during the month prior to participation, and their descriptive 

aspects were explored.  Of the current sample, 42% (N = 45; 24 men, 21 women) 

reported a blackout (any type) during the prior month (range of 1-5; M = 1.41; SD = 

.87).  Of the 68 blackouts that were reported, 10 were en bloc and the remaining 58 

(84%) were fragmentary. 

 En bloc blackouts.  The 10 reported en block blackouts were reflected in the 

experiences reported by seven individuals in the current sample.  The range of BACs 
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corresponding to these events was .07 to .31 mg% (M = .17, SD = .09).  Of these 10 

events, 6 involved concurrent use of other illicit substances.  Subjective evaluations 

for the 10 reported en bloc blackouts were generally negative (M = 1.89; SD = .87). 

 Fragmentary blackouts.  The 58 reported fragmentary blackouts reflected 

the drinking experiences of 41 individuals.  Corresponding BACs for these instances 

ranged from .06 to .42 mg% with a mean BAC of .19 (SD = .09).  Of these 58 events, 

13 involved concurrent use of other substances.  Subjective evaluations for the 53 

events were less negative (M = 2.49; SD = .80) than those for en bloc blackouts. 

The Relation of BAC to Fragmentary Blackouts 

  Overall, the sample reported 1068 drinking episodes during the month prior 

to their participation.  As 58 fragmentary blackouts were reported, the incidence rate 

in the current sample was 5.43%.  Logistic regression was then utilized to assess the 

predictive value of BAC for the occurrence of fragmentary blackouts.  As no 

fragmentary blackouts were reported at BACs below .06 mg%, only drinking 

episodes with corresponding BACs above this level (N = 624) were analyzed.  

Logistic regression revealed that BAC was a significant predictor of fragmentary 

blackouts, X2 (1) = 95.49, p < .001, Eta = .97.  Thus, level of BAC did predict the 

occurrence of fragmentary blackouts.  Table 2 provides a comprehensive listing of 

incidence rates at varying BAC levels. 

Baseline Measurement 

 Participants who did and did not report fragmentary blackouts during the prior 

year were compared on a number of baseline measures.  These groups were compared 

on measures of alcohol outcome expectancies and evaluations, working memory, 

immediate and delayed free episodic recall, and cued episodic recall.   

 Outcome expectancies and evaluations.  Separate ANCOVAs assessed 

outcome expectancies and evaluations of positive alcohol effects, of negative alcohol 

effects, and of blackouts.   In each ANCOVA, past year fragmentary blackouts (yes, 

no) and gender (male, female) were entered as independent variables and drinking 

frequency was entered as a covariate.  ANCOVA detected effects of blackout history 
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in outcome expectancies for positive alcohol effects, F (1,108) = 5.24, p = .02, Eta = 

.22; for negative alcohol effects, F (1,108) = 8.47, p < .01, Eta = .28; and for 

blackouts, F (1,108) = 19.13, p < .001, Eta = .40.  In each case, those reporting 

fragmentary blackouts during the prior year endorsed stronger likelihood ratings 

(positive expectancies: M = 3.01, SD = .47; negative expectancies: M = 2.49, SD = 

.35; blackout expectancy: M = 2.56, SD = .86) than their counterparts (positive 

expectancies: M = 2.81, SD = .42; negative expectancies: M = 2.32, SD = .34; 

blackout expectancy: M = 1.78, SD = .86).  No gender effects were indicated (F 

values < 2.63, p values >.11, Eta values < .16).  Interestingly, ANCOVA revealed no 

effects of past year fragmentary blackouts or gender on subjective evaluations of 

these alcohol effects (F values < 2.76, p values >.10, Eta values < .16 ).  That is, the 

subjective evaluations of those reporting fragmentary blackouts in the past year 

(positive effects: M = 3.86, SD = .43; negative effects: M = 1.83, SD = .36; 

blackouts: M = 1.40, SD = .68) did not differ from those not reporting fragmentary 

blackouts during that time (positive effects: M = 3.84, SD = .49; negative effects: M 

= 1.72, SD = .31; blackouts: M = 1.19, SD = .65).  

 Memory performance.  Indices of baseline memory performance included 

the number of correct WAIS-III Digit Span trials, the number of WMS-III narrative 

details and themes freely recalled both immediately and after delay, and the number 

of narrative details recalled with cues.  A 2 (past year fragmentary blackouts: yes, no) 

X 2 (beverage condition: alcohol, active placebo) X 2 (gender: male, female) 

MANOVA examined variation in these six indices, but indicated nonsignificant 

multivariate effects (F values <1.47, p values >.19, Eta values < .30).  Group means 

for all indices of baseline memory performance are listed in Table 3. 

 Beverage Manipulation Check 

 Procedures for the active placebo manipulation were effective insofar as all 

participants estimated that they had consumed one or more standard drinks and 

achieved a BAC of .02 mg% or greater.  MANOVA assessed differences between 

beverage conditions on indices of subjective effects, and indicated a significant 
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multivariate effect, F (4,104) = 8.10, p <.001, Eta = .49.  Univariate effects were 

observed in estimations of “high,” F (4,104) = 17.84, p <.001, Eta = .38; 

“intoxication,” F (4,104) =  25.31, p <.001, Eta = .44 ; standard drinks consumed, F 

(4,104) = 16.76, p <.001, Eta = .37; and BAC, F (4,104) =  11.12, p = .001, Eta = .31.  

In each case, ratings of participants in the alcohol condition (high: M = 37.76, SD = 

24.98; intoxication: M = 35.59, SD = 24.76; standard drinks: M = 3.22, SD = .91; and 

BAC: M = .05, SD = .02) exceeded ratings of those in the active placebo condition 

(high: M = 20.85, SD = 15.15; intoxication: M = 16.80, SD = 11.76; standard drinks: 

M = 2.47, SD = 1.07, and BAC: M = .04, SD = .01). 

Measurement After Beverage Consumption 

 Indices included response latencies for positive and negative alcohol concepts;  

source recall from the process-dissociation procedure; recall of WMS-III narrative 

details and themes recalled immediately, after 30-minute delay, and after extended 

delay (ie. after detoxification); cued narrative recall after 30-minute and extended 

delays; and cued recall of experiential details of the “barlab” setting and procedures.   

 Response latency for alcohol concepts.  Separate ANCOVAs assessed 

response latencies for positive and negative alcohol concepts.  Each ANCOVA 

included past year fragmentary blackouts (yes, no) and beverage condition (alcohol, 

active placebo) as independent variables; and drinking frequency and mean non-word 

response latency as covariates.  ANCOVA revealed an effect of past blackouts, F 

(1,108) = 4.28, p = .04, Eta = .21; but no effect of beverage condition or interaction (F 

values < 3.25, p values >.07, Eta values < .17).  Those reporting past fragmentary 

blackouts responded more quickly to positive alcohol concepts than those not 

reporting fragmentary blackouts in the prior year.  ANCOVA revealed no effect of 

blackout history, beverage condition, or their interaction in response latencies for 

negative alcohol concepts (F values < .60, p values >.81, Eta values < .04).  Table 4 

lists group means for response latencies to positive and negative alcohol concepts.   

 Source Memory.  Source memory from the process-dissociation procedure 

was assessed by way of an ANCOVA in which past year fragmentary blackouts (yes, 
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no), beverage condition (alcohol, active placebo), and gender (male, female) were 

independent variables and drinking frequency was a covariate.  Results indicated a 

significant multivariate effect, F (8, 108) = 2.39, p = .02, Eta = .40; with univariate 

effects detected for past fragmentary blackouts, F (1, 108) = 7.32, p <.01, Eta =  .26; 

and beverage condition, F (1, 108) = 4.95, p = .03, Eta = .22; but not for gender or 

any interactions (F values < 2.31, p values >.13, Eta values < .15).  Those who 

reported fragmentary blackouts during the prior year and those assigned to the alcohol 

condition exhibited poorer source recall than did other participants.  Group means for 

indices of the process-dissociation task are presented in Table 5.     

 Narrative recall.  Separate 2 (past year fragmentary blackouts: yes, no) X 2 

(beverage condition: alcohol, active placebo) ANCOVAs assessed the following 

indices of recall from the WMS-III:  immediate recall of narrative details and themes, 

recall of details and themes after a 30-minute delay, cued narrative recall after 30-

minute delay, recall of narrative details and themes after detoxification, and cued 

narrative recall after detoxification.  For each ANCOVA, the corresponding baseline 

performance (prior to beverage consumption) was entered as a covariate; and the 

score from the latter administrations (after beverage consumption or detoxification) 

served as the dependent variable.  Group means for indices of delayed free recall at 

each of three performances (before beverage consumption, after beverage 

consumption, and after detoxification) are depicted in Figures 1, 2 and 3, respectively. 

 ANCOVA detected effects of beverage condition on immediate recall of 

narrative details, F (1,108) = 13.45, p < .001, Eta = .34; and themes, F (1,108) = 4.76, 

p = .03, Eta = .21; but no effects of blackout history or interaction (F values < 1.47, p 

values >.23, Eta values < .12).  In both instances, those assigned to the alcohol 

condition exhibited poorer recall (narrative details: M = 11.13, SD = 3.15; narrative 

themes: M = 4.20, SD = 1.20) than did those in the active placebo condition 

(narrative details: M = 13.59, SD = 3.62; narrative themes: M = 4.78, SD = 1.21).  

ANCOVA indicated effects of both beverage condition, F (1,107) = 19.31, p <.001, 

Eta = .40; fragmentary blackout history, F (1,107) = 14.20, p <.001, Eta = .35; as well 
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as their interaction, F (1,107) = 4.71, p =.03, Eta = .21; in the delayed recall of 

narrative details.  Those both reporting prior fragmentary blackouts and assigned to 

the alcohol condition recalled fewer narrative details than other participants.  

ANCOVA detected effects of beverage condition in delayed recall of narrative 

themes, F (1,108) = 7.22, p <.01, Eta = .26; and cued narrative recall after 30-minute 

delay, F (1,108) = 5.77, p = .02, Eta = .23; but no effects of blackout history or 

interaction (F values < 2.21, p values >.14, Eta values < .14).  In each case, those in 

the alcohol group exhibited poorer recall than those in the active placebo condition. 

 With regard to recall of narrative details following detoxification, ANCOVA 

again revealed effects of fragmentary blackout history, F (1,108) = 9.94, p <.01, Eta = 

.30; beverage condition, F (1,108) = 35.16, p <.001, Eta = .50; and their interaction, F 

(1,108) = 4.72, p = .03, Eta = .021.  As before, those both reporting prior fragmentary 

blackouts and assigned to the alcohol condition recalled fewer details than other 

participants.  ANCOVA detected effects of both fragmentary blackout history, F 

(1,108) = 4.07, p  = .04, Eta = .19; and beverage condition, F (1,108) = 6.39, p = .01, 

Eta = .24; in the recall of narrative themes after detoxification, but their interaction 

was nonsignificant, F (1,108) = 2.67, p = .10, Eta = .16.  ANCOVA also indicated an 

effect of beverage condition on cued narrative recall after detoxification, F (1,108) = 

6.84, p = .01, Eta = .25; but no effect of blackout history or interaction (F values <.30, 

p values >.59, Eta values < .05).  Not surprisingly, those assigned to the alcohol 

condition exhibited poorer recall (M = 6.09, SD = 1.64) than those assigned to the 

active placebo condition (M = 7.04, SD = 1.26). 

      Experiential Recall.  An ANOVA was then conducted to assess the effects of 

past year fragmentary blackouts and beverage condition on cued recall of experiential 

aspects of the ‘barlab.’  ANOVA detected an effect of beverage condition, F (1,108) 

= 4.36, p = .04, Eta = .20; but no effect of blackout history or interaction (F values 

<.44, p values >.51, Eta values < .06).  Interestingly, those in the alcohol condition 

exhibited greater recall of experiential details about the lab setting and procedures (M 

= 8.54, SD = .88) than those assigned the active placebo (M = 8.17, SD = .91).  
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Relating Source Memory to Episodic Recall and Alcohol Outcome Expectancies 

 Current results suggest those who report fragmentary blackouts exhibit poor 

source recall during intoxication, limited recall of episodic material presented during 

intoxication, and strong alcohol outcome expectancies.  Their observed patterns of 

free and cued recall during intoxication and after detoxification mirror published 

descriptions of fragmentary blackouts (Johnson & Jennison, 1994), and suggest the 

phenomena were simulated in vivo.  Further, current results replicate prior research in 

documenting how those prone to blackouts hold strong alcohol outcome expectancies 

(Buelow & Harbin, 1996).  Poor source memory among those reporting fragmentary 

blackouts may, however, significantly contribute to their limited episodic recall and 

strong alcohol outcome expectancies.  To assess the direct contribution of source 

memory to episodic recall and to alcohol outcome expectancies, sets of linear 

regression analyses were executed.  As source recall was assessed following beverage 

administration, these analyses were conducted separately by beverage condition. 

 Source memory and in vivo fragmentary blackouts.  Linear regression 

analyses assessed the relation between source memory and recall of narrative details 

during intoxication and after detoxification.  Within the alcohol condition, source 

memory accounted for 7.7% of the variance in narrative recall after 30-minute delay, 

F (1,54) = 5.44, p = .02, Eta = .65; and 21.6% of the variation in narrative recall after 

detoxification, F (1,54) = 15.59, p <.001, Eta = 1.09.  In each instance, source 

memory was positively associated with narrative recall.  Among those assigned to the 

active placebo condition, source recall failed to account for significant variation in 

and was unrelated with narrative recall when tested both after beverage consumption 

and after the extended delay (F values <.44, p values >.51, Eta values < .19).   

 Source memory and alcohol outcome expectancies.  Linear regression 

analyses next assessed relations among source memory and alcohol outcome 

expectancies.  Among those assigned to the alcohol condition, source memory 

accounted for 15.3% of the variation in positive alcohol outcome expectancies, F 

(1,54) = 10.55, p <.01, Eta = .90; and the two were inversely associated.  Source 
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memory did not account for variance in and was unrelated to negative alcohol 

outcome expectancies, F (1,54) = .22, p = .64, Eta = 13.  Within the active placebo 

condition, source recall failed to account for significant variance in and was 

unassociated with both positive and negative alcohol outcome expectancies (F values 

<.23, p values >.64, Eta values < .13). 

Summary of Results 

 Based on reports of one-month drinking practices, the blackout prevalence 

rate (fragmentary and en bloc types) among these young adults was 42%.  The range 

and distribution of BACs corresponding to the two blackout types were quite similar, 

yet fragmentary blackouts were reported nearly six times as often as en bloc.  Reports 

of the en bloc blackouts often coincided with polysubstance use and resulted in 

negative evaluations of the experience.  In contrast, reports of the fragmentary type 

were less often paired with concurrent substance use, and consequent evaluations 

were less negative than those for en bloc blackouts.  The one-month incidence rate for 

fragmentary blackouts in the current sample was just over 5%, and a more thorough 

inspection of corresponding BACs suggest that they occur above .06 mg% and with 

greater relative frequency at higher BAC levels.  

 Baseline differences between participants who did and did not report past year 

fragmentary blackouts were restricted to self-reported alcohol use, consequences, and 

outcome expectancies.  Those reporting fragmentary blackouts during the prior year 

reported more frequent drinking and blackouts (any type) over the prior month, and 

endorsed greater alcohol problems and stronger outcome expectancies for a range of 

alcohol effects.  The groups did not differ in self-reported lifetime memory difficulty, 

nor did they exhibit differences in indices of working memory or narrative recall.   

 Following beverage consumption, a host of differences emerged among those 

receiving alcohol or active placebo.  The alcohol group performed more poorly on 

immediate recall of the details and themes of a narrative (presented after beverage 

consumption), delayed recall of narrative themes, cued narrative recall (both after 30-

minute delay and detoxification), source recall as assessed by the process-dissociation 
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procedure, and cued recall of experiential laboratory details.  Significant past year 

fragmentary blackouts by beverage condition interactions were observed in recall of 

narrative details after 30-minute delay and detoxification.  Those who reported past 

year fragmentary blackouts and consumed alcohol recalled the fewest details at each 

point.  Main effects of past year fragmentary blackouts were also detected in narrative 

theme recall after detoxification, source recall measured by the process-dissociation 

task, and response latency for positive alcohol concepts presented by the lexical 

decision task.  Those reporting past year fragmentary blackouts exhibited poorer 

narrative and source recall, and quicker responses to positive alcohol concepts, than 

did their counterparts.  No effects were indicated for response latencies to negative 

alcohol concepts, nor were any effects of beverage condition observed on this task.   

 To directly assess the extent to which source memory accounted for variation 

observed in episodic recall during intoxication and in alcohol outcome expectancies, 

regression analyses were conducted separately by beverage condition.  Source 

memory failed to account for variance in episodic recall or alcohol outcome 

expectancies within the active placebo condition, yet it made robust and reliable 

contributions to these variables among those presented the process-dissociation task 

while intoxicated.  Source memory exhibited a strong positive relation with episodic 

recall during intoxication, but its association with episodic recall after detoxification 

was of even greater magnitude.  Interestingly, source memory exhibited a strong 

inverse association with positive alcohol outcome expectancies—but no association 

with negative alcohol outcome expectancies—for those in the alcohol condition.   
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CHAPTER FIVE:  DISCUSSION  

 

 Using a placebo-controlled mixed design, this study addressed descriptive and 

etiological aspects of fragmentary blackouts as well as their impact on alcohol-related 

cognition.  Prior to consuming beverages, 108 young adults provided self-reports of 

demographics, memory difficulty, and alcohol outcome expectancies and problems; 

reported recent drinking episodes and blackouts via structured interview; and were 

asked to recall a brief narrative.  After consuming weight-regulated drinks at fixed 

intervals, participants were asked to recall a second narrative and perform computer-

aided tasks assessing response latency for alcohol concepts and source recall.  Upon 

completion of these tasks, a detoxification process began in which each participant 

was moved to an anteroom and later asked to again recall the second narrative as well 

as experiential details of lab setting and procedures.  Findings address several aspects 

of fragmentary blackouts:  1) their rate of occurrence among heavy drinking young 

adults, as well as their relation to BAC; 2) etiology as reflected by episodic recall 

prior to, during, and subsequent to intoxication; and 3) relation to alcohol 

expectancies.  Supplemental analyses also documented the extent to which source 

memory accounted for observed deficits in episodic recall of material presented 

during intoxication and in the endorsement of alcohol outcome expectancies.   

Fragmentary Blackouts:  Descriptive Aspects  

 Despite the limited time interval from which reported drinking behavior was 

assessed, the one-month prevalence rate for blackouts (fragmentary or en bloc types) 

in the current sample was similar to rates drawn from lengthier reporting intervals for 

college students (Beulow & Koeppel, 1995) and young adults in general (Anthenelli 

et al., 1994; Jennison & Johnson, 1994).  Similarity in rates of blackout occurrence 

across reporting intervals of varying length might simply reflect the frequent and 

recurrent nature of amnestic phenomena among a subset of social drinkers.  It is 

conceivable that the methodology used to assess the rate of occurrence for blackouts 

in the current study (TLFB) facilitated reporting of such phenomena, but this is 
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unlikely given that prior studies have documented greater reporting of blackouts by 

heavy drinkers via self-report questionnaires than by structured interview techniques 

(Anthenelli et al, 1994).  Instead, the rate of blackouts occurrence documented in the 

current study may approach those taken from longer reporting intervals in prior 

studies due to the inclusion of episodes of alcohol-induced memory loss not 

previously recognized as blackouts in prior studies.  This point is particularly salient 

given that 85% of reported blackouts in the current study were fragmentary in nature.        

 Beyond this contrast in sheer frequency, fragmentary and en bloc blackouts 

differed on several descriptive dimensions.  One was covariance with polysubstance 

use which was indicated in most en bloc blackouts but infrequently for fragmentary 

blackouts.  Though causal links cannot be inferred from the current data, episodes of 

complete en bloc memory loss may have resulted from synergistic effects of imbibed 

substances.  In contrast, fragmented recall seems more likely due to alcohol-specific 

effects.  Retrospective evaluations for the two blackout types also differed.  As in 

prior research (Buelow & Koeppel, 1995), evaluations for en bloc episodes were quite 

negative.  Relative to those for the en bloc type, evaluations of fragmentary blackouts 

were less negative and may reflect a level of reassurance provided by the recovery of 

memory for at least portions of one’s intoxicated experiences.         

 Due to a lack of prior research on fragmentary blackouts, little was known of 

a dose-response relation.  Estimates for drinking episodes in the current study suggest 

that fragmentary blackouts occur at BACs above .06 mg%.  This threshold is 

consistent with that generally required for observable cognitive dysfunction (Peterson 

et al., 1990).  More thorough inspection of the BAC distribution in the current sample 

suggested that fragmentary blackouts occur over a wide range of BACs (.06 - .42 

mg%) with increased incidence rates at higher levels.  Further, reports of fragmentary 

blackouts were distributed widely among different study participants.  This dispersion 

of fragmentary blackouts across participants and BAC levels is consistent with study 

hypotheses, and underscores the complexity of these phenomena and their breadth of 

potential impact on alcohol consumers during and after their drinking experiences. 
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Fragmentary Blackouts:  Etiological Aspects 

 A priori hypotheses included main effects of past fragmentary blackouts on 

baseline memory indices and interactions of past fragmentary blackouts and beverage 

condition in predicting memory performance after beverage consumption.  As no 

baseline differences were exhibited, the first hypothesis was not supported.  Likewise, 

no effect in self-reported memory difficulty was observed.  Frequent and problematic 

drinking was reported by those reporting past fragmentary blackouts.  This group’s 

elevated alcohol problems may simply reflect a correlate of their heavier drinking 

(Anthenelli et al., 1994; Vik, Carrello, Tate, & Field, 2000).  Still, this may result 

from other factors.  Greater endorsement of alcohol problems may reflect 

vulnerabilities inherent in the experience of amnestic phenomena.  Such experiences 

may limit recognition or understanding of the negative consequences of one’s 

behavior, and compromise anticipation or avoidance of their re-occurrence in future 

drinking episodes.  Indeed, research has documented that memory dysfunction among 

heavy drinking young adults limits their awareness of problematic aspects of their 

drinking (Blume, Marlatt, & Schmaling, 2000).  

  Not surprisingly, consumption of alcohol or active placebo beverages belied 

more marked variation in neurocognitive performance.  Many of these univariate 

effects replicated findings reported in prior studies (Dougherty, Marsh, Moeller, 

Chokshi, & Rosen, 2000; Duka, Weissenborn, & Dienes, 2001; Maylor & Rabbitt, 

1993).  In addition to documenting alcohol’s detrimental impact on indices of 

episodic memory, a beverage effect was also observed in a word-list paradigm that 

assessed source aspects of memory.  Alcohol’s reliable effects across tasks assessing 

episodic and semantic material suggest a detrimental impact on cognition that 

pervades the distinct organizing systems that have been argued to exist for learning 

and memory of these types of information (Bower, 2000; Yancey & Phelps, 2001). 

 Of particular importance to the present study were interactions between 

beverage condition and past year fragmentary blackouts observed in narrative recall 

both during intoxication and following detoxification.  Consistent with study 
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hypotheses, the poorest recall was exhibited by those both consuming alcohol and 

reporting prior fragmentary blackouts.  As the influence of baseline performance on 

this index was statistically controlled, these effects provide strong evidence of 

differential functioning of episodic memory during both alcohol intoxication and 

acute withdrawal.  Further, this sequence of effects contradicts the idea that 

fragmentary blackouts result solely from state-dependent effects of alcohol on 

memory.  Intoxication may provide a unique set of subjective and physiological cues 

that then become paired with encountered stimuli, yet the present findings indicated 

that those prone to fragmentary blackouts have difficulty recalling such stimuli even 

as cues of intoxication remain.      

 An alternative explanation for the variation observed in episodic recall during 

intoxication and after detoxification implicates source memory.  Processes of source 

memory—used to retrieve material about a specific event and form attributions about 

the origin of specific beliefs—seemed likely to be implicated in the faulty retrieval 

searches inherent in fragmentary blackouts.  Johnson and colleagues (1993) proposed 

that alcohol is a deterrent to accurate source monitoring during learning of new 

information.  Indeed, current study findings support this proposition.  Not only was 

alcohol shown to detrimentally impact source memory, but those who reported prior 

fragmentary blackouts (and exhibited poorer episodic recall in vivo) also performed 

more poorly on this task than other participants.  Further, source memory was 

positively related to both episodic memory performances after beverage consumption.  

This may be unsurprising, as a compromised ability to bind information within a 

context and along a temporal sequence should limit one’s retrieval of the episodic 

elements of a narrative.        

 Wheeler (2000) likened episodic retrieval to executive functions that require 

withdrawal of attention from the immediate environment to reflections of the past, 

present, or future.  Further, those with known frontal lobe impairment show pervasive 

difficulty with such operations (Peterson et al., 1990), as well as specific deficiency in 

source monitoring aspects of episodic retrieval (Butters, Kaszniak, Glisky, Eslinger, 
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& Schacter, 1994; Janowsky, Shimamura, & Squire, 1989).  The range of alcohol’s 

detrimental effects on this neuroanatomic region may therefore extend beyond the 

types of frontal lobe pathology ascribed to excessive alcohol use (Moselhy, Georgiou, 

& Kahn, 2001).  In particular, alcohol’s impairment of the source monitoring aspects 

used in episodic retrieval may explain how memory of experiential details seem at 

times to disappear.  Of further note, those reporting prior fragmentary blackouts in the 

current study also displayed poor recall of narrative themes following detoxification.  

The extended difficulty with recall of broader units of content may be particularly 

important given the elevated rate of alcohol problems endorsed by this group.  Cues 

that facilitate recall of specific aspects of intoxicated events may be less helpful to 

their integration into broader causal sequences.  Compromise of one’s ability to 

integrate episodic details into meaningful event-sequences may be at the heart of the 

neurocognitive difficulties that promote continuance of the problematic use of alcohol 

(Bowden, Crews, Bates, Fals-Stewart & Ambrose, 2001).   

   As hypothesized, differences in narrative recall among those who did and did 

not report fragmentary blackouts were markedly reduced after provision of cues.  No 

significant group effects were observed in these tasks, nor were they exhibited in the 

cued recall of experiential material.  The provision of cues may have allowed a strong 

and universal facilitation of retrieval.  The limited variation within and across cued 

recall attempts for the narrative supports this proposition.  Beyond the facilitative 

effect that cueing had on retrieval, the free recall components preceding each cued 

recall attempt may have further eased the search for target material.     

Fragmentary Blackouts:  Relation to Alcohol Expectancies 

 Main effects of prior fragmentary blackouts were reliably observed for alcohol 

outcome expectancies.  As documented by Buelow and Harbin (1996), those who 

reported prior blackouts perceived greater likelihood of a range of positive and 

negative effects of alcohol.  This may seem paradoxical as such limits in recall might 

be expected to spur underestimates of the relative likelihood of alcohol effects.  

Greater perceived likelihood of positive alcohol effects may be due to the reliability 
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with which they occur, particularly among heavier drinkers (Dunn & Earleywine, 

2001; Wood et al., 1996).  Alcohol’s positive effects also tend to occur at lower 

BACs (Jones & Vega, 1972) and consequently may be more memorable than 

subsequent effects among those with limited recall of drinking episodes.  The greater 

perceived likelihood of negative alcohol effects and of blackouts specifically may 

also reflect experience-based judgements.  That is, more frequent past experience of 

alcohol problems and blackouts might sufficiently facilitate greater expectation of 

their respective future recurrence (Buelow & Harbin, 1996; Vik et al., 2000).  Though 

evaluations of alcohol effects have been argued to impact corresponding likelihood 

estimates (Fromme et al., 1993; Leigh, 1987), group differences in evaluations were 

absent in the current study.  Thus, elevated likelihood estimates by those reporting 

fragmentary blackouts do not appear due to greater perceived desirability of effects.      

 The strong outcome expectancies for positive alcohol effects endorsed by 

those reporting fragmentary blackouts may be due, in part, to poor monitoring of 

source aspects in memory.  Deficient source monitoring may “color one’s memory 

for events and influences the development and expression of knowledge and beliefs,” 

(Johnson et al., 1993; p. 4).  Current findings suggest that impairments in source 

memory are linked to stronger positive alcohol outcome expectancies.  In estimating 

the likelihood of alcohol effects, one may rely on varied sources—the recall of 

specific drinking episodes, semantic knowledge of alcohol, vicarious experience 

related via others or culturally-sanctioned beliefs, or cues from the current setting.  

Optimal estimation derives from accurate recognition of the relative influence of each 

source.  Deficient source monitoring, by definition, reflects a compromise of such 

recognition.  Accordingly, impairment in the ability to monitor source aspects of 

memory confuses one’s bases for outcome expectancies.  To the extent that resulting 

likelihood estimates contain inaccuracies, alcohol outcome expectancies may reflect 

forms of confabulatory cognition (Johnson & Raye, 1998; Mitchell & Johnson, 2000).  

Thus, the deficient source monitoring processes that appear to underlie fragmentary 

blackouts also appear to promote estimation biases for particular alcohol effects.        
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 The current study also evaluated alcohol expectancies via an implicit 

measurement strategy assessing speed of response to alcohol concepts (presented 

after beverage administration).  The pattern of effects in this task was, however, less 

consistent than in the described explicit method.  For example, those who reported 

fragmentary blackouts and those who consumed alcohol responded more quickly to 

positive alcohol concepts than did their counterparts; however, effects were absent for 

negative alcohol and neutral concepts.  As those who reported fragmentary blackouts 

were heavier drinkers, the quicker response to positive concepts may reflect greater 

density of such concepts in their semantic networks for alcohol (Goldman et al., 

1999) and/or an attentional bias for stimuli that promote drinking (Sharma, Albery, & 

Cook, 2001).  Such attentional biases may be further accentuated by the general 

suppression of processing for neutral or inhibitory stimuli noted during intoxication 

(Fillmore, Dixon, & Schweizer, 2000).  This suppressive effect may also help explain 

the absence of effects in response latencies for neutral and negative alcohol concepts. 

Fragmentary Blackouts:  Role in Maintaining Patterns of Heavy Drinking     

 Several approaches to intervention with problem drinkers are rooted in social 

learning theory (Marlatt & Gordon, 1985; Miller, 1985).  In such approaches, heavy 

drinking patterns are assumed to be maintained by biased beliefs about both alcohol 

and one’s own drinking behavior.  Alcohol’s pervasive acute effects and cumulative 

detriments on cognition have been documented, and yet an understanding of how 

such forms of cognitive dysfunction perpetuate biased belief systems remains limited.  

The current study identified a cognitive index—source memory—that helps explain 

why some individuals appear prone to experience fragmented recall of intoxicated 

experiences as well as how their alcohol outcome expectancies may become distorted.   

 McCusker (2001) argued that biased beliefs that propogate alcohol problems 

are best addressed at implicit levels, and advocated use of paradigms from the 

cognitive sciences to measure alcohol-related cognition.  The implicit paradigm used 

in the current study (lexical decision task) elicited faster responses to positive alcohol 

stimuli by those reporting prior fragmentary blackouts and those consuming alcohol.  



  41 
 
 

Acute intoxication may generally facilitate accessibility of positive alcohol concepts.  

The greater access to such concepts by those reporting past fragmentary blackouts 

may reflect greater prior exposure to these stimuli during their more prolific drinking 

histories.  If so, they may exhibit greater access to positive alcohol concepts during 

states of sobriety as well.  The notion that addictive biases are perpetuated by 

accessibility of alcohol concepts during sobriety is supported by recent research with 

established problem drinkers (Sharma et al., 2001; Stormack, Laberg, Nordby, & 

Hugdahl, 2000), but its veracity extends beyond the limits of the current study design. 

Study Limitations and Implications 

 In interpreting current results, several caveats bear mentioning.  Per guidelines 

proposed by Wood and Sher (2000), the study was limited to young adult volunteers 

who reported the absence of recognized individual risk factors for alcohol use (e.g. 

pre-existing health problems, prior alcohol treatment, current symptoms of alcohol 

dependence, pregnancy status for women of childbearing age).  Thus, study findings 

do not generalize to those outside of the targeted age range (21-30 years) and/or who 

exhibit such risk factors.  Although just 48% of qualified volunteers participated in 

the study, preliminary analyses suggested that the sample was a representative subset.  

Further, recruitment strategies enlisted a sample of predominantly college students 

whose elevated rates of alcohol use and sequelae (Schulenberg et al., 1996) suggest 

they are a rich population in which to study aspects of alcohol-induced memory loss.  

Even still, their presumed intellectual resources may have facilitated performances 

across the range of described tests of cognitive function.   

 Both the initial screening process and experimental protocol relied on self-

report indices, and this form of measurement can elicit inaccurate reporting (Henry, 

Moffitt, Caspi, Langley, & Silva, 1994).  This may be of particular concern for 

reports of alcohol-related events or information.  Constructs of particular importance 

(e.g. blackouts) were assessed via multiple self-report modalities, and research 

suggests strong reliability among self-report methods for aspects of substance use 

(Needle, Jou & Su, 1989).  Still, the potential for measurement error in reporting as 
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well as discrepant reporting between modalities must be acknowledged.  A related 

concern involves the modification of existing self-report instruments (e.g. TLFB, 

CEOA, YAAPST) to include dimensions of alcohol-related memory loss.  Though 

each index had been previously-validated in its original form, the described 

modifications may have compromised their psychometric properties and consequently 

undermined their measurement of this and other constructs of interest.  A further 

concern is the use of a narrative task to reflect episodic recall.  The task was chosen 

because narratives contain the structural elements (context and time) inherent in life 

events.  Still, it is possible that the task failed to account for aspects of memory 

unique to the recall of personal experiences (Neisser & Libby, 2000).  

 Limitations inherent in study procedures must also be considered.  Potential 

practice effects on the narrative recall task must be acknowledged.  Content for the 

two narratives were dissimilar, yet administration procedures were identical.  Thus, 

prior procedural exposure may have facilitated performances on the second narrative.  

Similarly, recall of the second narrative after extended delay may have improved due 

to prior attempts at recall of this material.  In a sense, these earlier attempts may have 

provided added exposure to and consolidation of that material.  A related concern is 

that of time, namely the differential length of detoxification intervals for those who 

consumed alcohol and active placebo.  Ensuing narrative recall was likely facilitated 

for placebo participants due to the recency of the narrative presentation.  Conversely, 

greater recall of experiential lab content by those who had consumed alcohol likely 

resulted from their lengthier exposure to this environment during detoxification.  

Additional procedural limitations relate to the singular administration of tasks either 

prior to beverage administration (i.e. CEOA, WAIS-III Digit Span) or after beverage 

consumption (Process-Dissociation, Lexical Decision).  The tasks were not repeated 

due to concern for practice effects, but singular administrations negated opportunity 

to assess the impact of alcohol on individual performances.  Finally, the ‘double 

blind’ placebo procedures were effective insofar as all participants believed they had 

received a modest dose of alcohol.  Reliable effects of beverage condition emerged, 
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however, on indices of subjective intoxication, and any assumptions that expectancy 

effects were fully controlled by these procedures must be put forth with caution. 

  Limitations notwithstanding, the present study advances understanding of a 

construct for which only a scant number of published clinical descriptions exist.  

Descriptive aspects of fragmentary blackouts, ranging from their rate of occurrence at 

varying BAC levels to their consequent evaluation and concurrence with illicit 

substance use, were explored in the current study.  Etiological questions were also 

addressed, with study findings suggesting that fragmentary blackouts reflect retrieval-

based deficits that emerge for certain individuals after alcohol consumption.  

Supplemental analyses suggested that these retrieval difficulties are partly accounted 

for by poor monitoring of source memory aspects thought to provide contextual and 

temporal structure for events as they are experienced.  This study also established the 

prognostic value of fragmentary blackouts as they appear reliably associated with 

both prospective outcome expectancies for alcohol and more automitized alcohol 

expectancy measures assessed during intoxication.  Taken together, current findings 

expand the growing literature of alcohol’s effects on cognition with a focus on a 

complex yet common neuropsychological consequence of heavy drinking among 

young adults. 

 



  44 
 
 

Footnotes 

 1 Recent published reports have suggested that retrieval of episodic and 

semantic information activates the frontal cortex (Iadaka, Anderson, Kapur, Cabeza, 

& Craik, 2000; Lee, Robbins, Pickard, & Owen, 2000; Wiggs, Weisberg, & Martin, 

1999).  Tulving (1998) cited numerous neuroanatomical/neurophysiological studies in 

support of his proposed HERA (hemispheric encoding/retrieval asymmetry) model 

for similarities and distinctions between retrieval operations in episodic and semantic 

memory.  His model suggests that the frontal cortex is implicated in both episodic and 

semantic memory retrieval processes, with the former differentially engaging the 

right frontal cortex and the latter involving the left frontal cortex. 

 2 Whereas consolidation processes appear to involve primarily the medial 

temporal lobe and encoding processes involve any number of sensory and cortical 

areas, the frontal lobes are heavily involved in the retrieval of complex, meaningful 

information.  As described by Damasio and Anderson (1993), the frontal lobes and 

their anatomical connections with sensory association cortices, thalamic nuclei, and 

the amygdalo-hippocampal section of the limbic system suggest a strong influence in 

the activation of stored mental representations.  Though their influence is certainly 

not confined to memory, the frontal lobes are further associated with temporal 

contextual memory (Milner, Corsi, & Leonard, 1991; Smith & Milner, 1988), such 

that a deficit in the frontal lobe can impair one’s judgements of the relative timing, or 

frequency, of items or events.  It therefore seems likely that impaired retrieval 

operations reflect some degree of frontal lobe dysfunction such that encoded concepts 

may be properly stored and are available in memory but are not readily accessible. 
 3 Many complex functions—such as attention, abstraction, organization, 

planning, and memory retrieval—are subserved by neural systems in the prefrontal 

cortex (Giancola, 1995; Malloy & Richardson, 1994).  Further, those prone to alcohol 

misuse show reduced frontal lobe metabolic activity (Adams, Gilman, Koeppe, Kluin, 

Brunberg, Dede, Berent, & Kroll, 1993), and selective cortical atrophy in the 

prefrontal cortex (Jernigan et. al., 1991).  Though the specific relations of these 
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neuorophysiological markers with the aforementioned cognitive abilities has yet to be 

clarified, the evidence that alcohol preferentially affects this brain region suggests 

that pervasive neuropsychological deficits may be observed in some individuals, 

particularly after alcohol consumption. 

 4 Investigators have noted that any number of acts are performed without 

difficulty during an en bloc blackout, suggesting that encoding remains relatively 

intact.  Further, the absence of improved recollection with the provision of cues for 

events that occur during en bloc blackouts suggests that they are not solely 

attributable to poor retrieval ability.  Instead, en bloc blackouts have been 

convincingly attributed to the impairment of storage processes by heavy alcohol 

intake (Birnbaum & Parker, 1977; Lister, Eckardt, & Weingartner, 1987; Sweeney, 

1989).  During episodes of heavy drinking, alcohol appears to disrupt the retention of 

episodic information, so that encoded material is not consolidated into lasting 

memory traces.  Because en bloc blackouts reflect complete memory loss, alcohol 

does not suppress the storage of just some material but rather blocks the processing of 

all events during a given time interval.  En bloc blackouts therefore reflect a loss of 

the ability to place all perceptions that occur in a specific time period into long-term 

episodic memory.  Sweeney (1989) suggested that this may be best understood not as 

a process of forgetting, but rather one of not remembering. 

 5 Eta values are provided as estimates of effect sizes of multivariate/univariate 

group comparisons and/or tests of association. 

 6 One interested volunteer met inclusion criteria upon the initial screening, but 

exhibited considerable confusion and incoherence during the brief phone interview 

(as noted by the staff interviewer).  During the course of two subsequent phone 

contacts with senior staff members, the individual provided discrepant information 

regarding age, residence, and name.  Due to these discrepancies in self-reported 

information, responses obtained during the initial screening interview were judged to 

lack the reliability deemed necessary for inclusion in the study. 
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Table 1 

Sample Description and Group Comparisons 
 
                 Fragmentary  No Fragmentary 
     Overall Blackouts In       Blackouts In 
     Sample   Past Year        Past Year 
              M     (SD)   M      (SD)        M     (SD) 
 

Age          22.61  (2.19)  22.44 (2.18)       22.78 (2.21) 

Drinking Quantity          5.39  (2.37)   5.81  (2.13)         4.98  (2.56) 

Drinking Frequency*         9.65  (4.82)          11.24  (6.01)         8.61  (3.75) 

Alcohol Problems*          5.49  (3.25)   7.11  (2.87)         3.73  (2.69) 

Blackouts (Past Month)*           .63  (.98)   1.07  (1.18)           .19  (.39) 

 
                 Fragmentary  No Fragmentary 
     Overall Blackouts In       Blackouts In 
     Sample   Past Year        Past Year 
            % endorsed  % endorsed      % endorsed 

Lifetime Difficulty With: 

 Names of Objects     5.6            7.4    3.7 

 Names of People   43.5          44.4  42.6 

 Things Said or Done   12.0          14.8    9.3  

 Names of Places     3.7            3.7    3.7 

 Important Events     1.9            3.7    0.0 

 Tasks to Complete   12.0          13.0  11.1 

 

Notes: 

Overall sample (N=108) consisted of 54 individuals reporting fragmentary blackouts during the 
prior year, 54 individuals who reported no fragmentary blackouts during the prior year 

Drinking frequency was the number of drinking days during the prior month 

Drinking quantity was the standard drinks consumed per drinking day during the prior month 

Alcohol problems reflected the number of negative consequences endorsed for the past year  

Blackouts reflected the number of fragmentary and en bloc blackouts during the prior month 

* reflected statistically significant group differences at p <.001 
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Table 2 
Incidence of Fragmentary Blackouts at Varying Blood Alcohol Concentrations  

 
          Number of          Ratio of  
 Level of         Individuals Reporting      Fragmentary Blackouts     Incidence 
 BAC (%)        Fragmentary Blackouts        to Drinking Episodes           Rate 
  
.000 - .060   0        0 : 442                 0.00% 
 
.061 - .080   3        3 : 129         2.33% 
 
.081 - .100   3        3 : 105         2.86% 
 
.101 - .120   6        6 : 78           7.69% 
 
.121 - .140   5        7 : 85           8.24% 
 
.141 - .160   2        2 : 51           3.92% 
 
.161 - .180   9        9 : 40         37.50% 
 
.181 - .200   6        6 : 49        12.24% 
 
.201 - .220   2        2 : 24           8.33% 
 
.221 - .240   4        4 : 22         18.18% 
 
.241 - .260    6        7 : 18         38.89% 
 
.261 - .280   2        2 : 6        33.33% 
 
.281 - .300   3        3 : 13        23.08% 
 
.301 - .400   2        2 : 4        50.00% 
 
above .400   2        2 : 2    100.00% 
 
Notes: 

Incidence of fragmentary blackouts based on self-reported drinking during a 1-month interval. 

Level of BAC reflected the estimated peak blood alcohol concentration (BAC). 

The total number of reported drinking episodes was 1068. 
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Table 3 
Baseline Memory Scores Of Those Reporting Past Fragmentary Blackouts  
 
 
               Alcohol Condition                Placebo Condition 
                        Females            Males               Females           Males 
                     M     (SD)        M     (SD)          M     (SD)       M     (SD) 
 
 
Correct Digit 
Span Trials                       19.58 (2.43)     20.73 (3.01)      19.31 (3.77)    20.62 (3.64) 
(Range: 0 – 26)            
                     
Immediate Recall  
Of Narrative Details        13.00 (2.70)     12.13 (3.31)      13.64 (4.08)    11.92 (3.86) 
(Range: 0 – 25)             
      
Immediate Recall 
Of Narrative Themes        5.08 (1.16)       4.73 (1.10)        5.43 (1.34)      4.85 (1.52) 
(Range: 0 – 7)              
      
Delayed Recall  
Of Narrative Details        13.37 (3.35)     11.20 (3.71)      13.27 (4.13)    10.93 (3.79) 
(Range: 0 – 25) 
                  
Delayed Recall 
Of Narrative Themes        5.33 (1.23)       4.60 (1.40)         5.43 (1.22)     4.85 (1.52) 
(Range: 0 – 7)               
      
Delayed Cued Recall 
Of Narrative Details         7.58 (1.62)       6.73 (1.62)         7.93 (1.90)     7.15 (1.95) 
(Range: 0 – 10)                
 
    

Notes:  
Scores reflect performances by participants reporting past fragmentary blackouts (N=54)  
Range of potential scores for individual memory indices listed below corresponding heading 
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Table 4 
Baseline Memory Scores Of Those Not Reporting Past Fragmentary Blackouts  
 
 
               Alcohol Condition                Placebo Condition 
                        Females            Males               Females           Males 
                     M     (SD)        M     (SD)          M     (SD)       M     (SD) 
 
 
Correct Digit 
Span Trials                      19.33 (4.45)    18.50 (4.06)        20.50 (4.33)    21.07 (5.10) 
(Range: 0 – 26)            
       
Immediate Recall  
Of Narrative Details       14.27 (3.65)    12.83 (3.15)        15.42 (3.73)    14.40 (4.12) 
(Range: 0 – 25) 
                              
Immediate Recall 
Of Narrative Themes       5.60 (0.91)      5.00 (1.48)          5.83 (1.19)      5.53 (1.41) 
(Range: 0 – 7)            
               
Delayed Recall  
Of Narrative Details       12.87 (3.60)    12.42 (2.96)        13.83 (4.70)    12.40 (4.01) 
(Range: 0 – 25)          
     
Delayed Recall 
Of Narrative Themes       5.33 (1.23)      4.92 (1.32)          5.75 (1.28)      5.33 (1.54) 
(Range: 0 – 7)            
     
Delayed Cued Recall 
Of Narrative Details        7.40 (1.40)       7.41 (1.31)         8.33 (1.87)      7.33 (2.12) 
(Range: 0 – 10)            
     
  

Notes: 
Scores reflect performances by participants not reporting past fragmentary blackouts (N=54)  
Range of potential scores for individual memory indices listed below corresponding heading  
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Table 5 
Lexical Decision Task Performances   
 
           Fragmentary No Fragmentary  
           Blackouts in          Blackouts in                 Overall                 
             Past Year               Past Year                   Sample 
             M     (SD)                M      (SD)               M       (SD)  
                
Alcohol Condition 
 
  Response to Positive  
  Alcohol Concepts           702.45 (147.01)        775.21  (312.40)      738.14  (241.11) 
    
 
  Response to Negative 
  Alcohol Concepts        732.21 (223.63)       753.19  (188.73)       742.70  (205.27)
   
 
Placebo Condition 
 
  Response to Positive  
  Alcohol Concepts        775.19  (309.26)      771.90  (427.92)       773.58  (368.40)            
   
 
  Response to Negative 
  Alcohol Concepts        763.48  (278.91)     688.77  (285.66)        726.52  (282.72)                 
 
 

Notes: 

Overall sample (N=108) consisted of 54 individuals reporting fragmentary blackouts during the 
prior year, 54 individuals who reported no fragmentary blackouts during the prior year 

All values reflect group means for response latencies in milliseconds 
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Table 6 
Process-Dissociation Task Performances   

 

     Inclusion   Exclusion  Source Memory 
     List Hits List Errors Difference Score 
     M    (SD)          M    (SD)            M    (SD) 
Bl – 
 
     Placebo Condition  5.93 (2.30)     1.52 (1.91)     4.41 (3.17) 
 Males    6.07 (2.40)  2.13 (2.26)     3.93 (3.82)  
 Females   4.50 (2.54)    .75 (.96)     5.00 (2.09) 
 
     Alcohol Condition  4.96 (2.44)  1.26 (1.53)       3.70 (2.27) 
 Males    4.75 (2.93)  1.25 (2.01)     3.50 (2.58) 
 Females   5.13 (2.07)  1.27 (1.10)     3.87 (2.07) 
 
Bl + 
 
     Placebo Condition  5.27 (2.32)  1.65 (2.06)     3.89 (3.04)  
 Males    4.50 (2.54)  1.42 (2.23)     3.69 (3.66) 
 Females   5.93 (1.98)  1.86 (1.96)     4.07 (2.46) 
 
     Alcohol Condition  4.85 (2.35)  1.89 (1.45)     1.52 (3.76) 
 Males    3.33 (1.72)  1.53 (1.41)     1.20 (2.78) 
 Females   6.75 (1.48)  2.33 (1.44)     1.92 (4.83) 
 

Notes: 

Bl –  reflects participants reporting no fragmentary blackouts during the prior year 

Bl +  reflects participants reporting fragmentary blackouts during the prior year 

Inclusion list hit scores ranged from 0 to 16 

Exclusion list error scores ranged from 0 to 16 

Source memory differences scores ranged from –16 to 16 
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Figure 1 
Comparative Performances on Recall of Narrative Details  
 

 
 

Notes: 

Bl - reflected reports of no fragmentary blackouts during the prior year 

Bl + reflected reports of fragmentary blackouts during the prior year 

Pl reflected the active placebo beverage condition 

Al reflected the alcohol beverage condition 

All performances based on a possible range of  0-25 story details to be recalled 
 
 
 
 

1st 2nd 3rd
4

6

8

10

12

14

16
Bl - / Pl

Bl - / Al

Bl + / Pl

Bl + / Al
  Freely
Recalled
Narrative
  Details

  Baseline            After    After
         Beverages    Detoxification



  53 
 
 

Figure 2 

Comparative Performances on Recall of Narrative Themes 

 

 

Notes: 

Bl - reflected reports of no fragmentary blackouts during the prior year 

Bl + reflected reports of fragmentary blackouts during the prior year 

Pl reflected the active placebo beverage condition 

Al reflected the alcohol beverage condition 

Baseline performances based on a possible range of  0-7 story themes, whereas performances 
After Beverages and After Detoxification reflected a possible range of  0-8 story themes. 
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Figure 3 

Comparative Performances on Cued Recall of Narrative Content 
 

 

Notes: 

Bl - reflected reports of no fragmentary blackouts during the prior year 

Bl + reflected reports of fragmentary blackouts during the prior year 

Pl reflected the active placebo beverage condition 

Al reflected the alcohol beverage condition 

Performances based on correctness of responses to 10 questions regarding story content.  
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Appendix A: Demographic form 
 

If no answer space is provided, please circle the letter that corresponds to your answer choice. 
 
1. Today’s date (month/day/year): __  __ /  __  __ /  __  __ 
 
2.   Birth date (month/day/year): __  __ /  __  __ /  __  __ 
 
3.   Age 
 

a. 21          d. 24           g. 27           j. 30           
b. 22           e. 25           h. 28   
c. 23          f. 26           i. 29   

 
4.   Gender   a.   Female  b.   Male 
 
5.   Year in college (answer according to years, rather than units) 
 
 a.   Freshman  c.   Junior  e.   Graduate Student 
 b.   Sophomore  d.   Senior  f.    Other (specify: __________) 
 
6.   Ethnicity (Circle all that apply) 
 
 a.   White  c.   Black  e.   Other (specify: __________) 
 b.   Hispanic  d.   Asian 
 
7.   Estimated Gross Family Income 
 
 a.   Under $20,000 c.   $30 - $40,000  e.   $50 - $60,000 
 b.   $20 - $30,000  d.   $40 - $50,000  f.   Above $60,000 
 
8.   Mother’s Occupation:   _______________________________________ 
 
9.   Father’s Occupation:   ________________________________________ 
 
10. Your personal spending money (after bills) each month:  _______________ 
 
11.  In your day-to-day experience: 
 
 A)  Do you have difficulty remembering the names of objects?   Yes No 
 B)  Do you have difficulty remembering the names of people?   Yes No 
 C)  Do you have difficulty remembering to complete tasks?   Yes  No 
 D)  Do you have difficulty remembering things you did or said?  Yes   No 
 E)  Do you have difficulty remembering places you have been?  Yes       No 
 F)  Do you forget about important events (i.e. meetings, appointments)?       Yes No 
 
12.  Your typical sleeping cycle begins at__________ am/pm, and ends at _________ am/pm. 
 
13.  Last night, your sleep cycle began at __________ am/pm, and ended at __________ am/pm. 
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Appendix B: Timeline Follow-back (TLFB) 
A technique for assessing self-reported alcohol use and blackouts 

 
Before you begin, place an “X” through all days outside of the intended 30-day interval.   
 

“The purpose of this task is to gather information about your drinking experiences during the past 
month.  Using this calender (show 2nd page of this handout), we’ll be starting with your more recent 
drinking episodes and go backward until the _____th of ______ (write in day and month).  For each 
drinking episode, I’ll ask you how many standard drinks you consumed, and over what period of time.  
A conversion scale for standard drinks is listed here (present conversion scale).  For each drinking 
episode, I’ll also ask if you later had difficulty remembering intoxicated events, for instance when you 
awoke the next day.  I’ll be asking you questions to differentiate between intoxicated events that you 
have no recollection for, versus intoxicated events that you did not initially recall but could remember 
after someone described them.  Before we begin, do you have any questions? (Answer as you are able, 
or consult a graduate student)…Okay, let’s begin.” 
Then ask the following set of question, in the sequence listed below: 
 
“When was your most     Identify specific date.  Use key dates (e.g. holidays, university  
  recent drinking experience?”   events) of he/she is unsure of date.   
 
“How many standard drinks   Use conversion scale as necessary.  If he/she uses vague labels  
  did you consume?”   (e.g. ‘a few’), present an exaggerated max./min. to help   
     specify amount.  Write amount on calendar day. 
 
“Over what period of time did   Identify specific time length.  As above, present exaggerated   
  you consume those beverages?”   max./min. length of time if participant uses vague labels (‘a  
    long time’, etc.).  Write time on calendar day. 
 
“Did you awake the next day and   Obtain yes/no answer.  If no, proceed to next drinking  
  find that you could not remember   episode.  If yes, ask the following: 
  things you had done or said?” 
 
“Were you later able to recall the   Yes = fragmentary blackout; No = en bloc blackout.  Probe as    
  forgotten events when later    needed to differentiate and code as “FB” or “EBB” on  
 reminded of them?”   calendar day. 
 
“ Did you use other substances   If yes, determine what substance and note it on calendar day. 
  while intoxicated?” 
 
“Which of the following labels Obtain a specific rating label for that episode of alcohol-  
  best describes how you feel  induced memory loss, and note on calendar day. 
about having had difficulty  
recalling those experiences: Bad, Slightly Bad, Neutral, Slightly Good, or Good?” 
 
Repeat questions for prior drinking experiences. 
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TLFB (cont’d) 
 

Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

1 2 3 4 5 6    
5 drinks       
4 hours    
no 

7 
10 drinks  
7 hours   
yes 
yes - FB 
no 
neutral 

8 9 10 11                
4 drinks      
3 hours       
no 

12 13               
12 drinks    
6 hours       
yes              
yes - FB       
no                
bad 

14 
4 drinks 
2 hours 
no 
 
 
 

15 16 17 18 19 20 21 
10 drinks 
4 hours 
yes 
no - EBB 
marijuana 
bad 

22 23 24 25               
6 drinks     
4 hours       
no          

26 27               
12 drinks    
8 hours       
yes              
no - EBB      
marijuana  
neutral 

28 
5 drinks 
3 hours 
no 
 
 
 

29 30 31 
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Appendix C:  Comprehensive Effects of Alcohol (CEOA) 
 

This questionnaire assesses what you would expect to happen if you were under the influence of 
alcohol.  Circle a number from (1) for disagree to (4) for agree, depending on whether or not you would 
expect the effect to happen to you if you were under the influence of alcohol.  These effects will vary, 
depending upon the amount of alcohol you typically consume. 

 
This is not a personality assessment.  We want to know what you would expect to happen if you were 
to drink alcohol, not how you are when you are sober.  Example: If you are always emotional, you 
would not check agree as your answer for the statement "I would be emotional" unless you expected to 
become MORE EMOTIONAL if you drank. 
 

If I were under the influence of alcohol: 
                                                     Slightly          Slightly 
                                           Disagree     disagree agree             Agree 
 
1. I would be outgoing    1             2     3           4  

 
 2. My senses would be dulled   1          2        3           4  
  
 3. I would be humorous    1          2     3           4  
  
 4. My problems would seem worse   1          2     3           4  
  
 5. It would be easier to express my feelings   1          2     3           4  
 
 6. My writing would be impaired   1          2     3           4  
  
 7. I would feel sexy    1          2     3           4  
  
 8. I would have difficulty thinking    1          2     3           4  
  
 9. I would neglect my obligations   1          2     3           4  
  
10. I would be dominant    1          2     3           4  
  
11. My head would feel fuzzy   1          2     3           4  
  
12. I would enjoy sex more     1          2     3           4  
  
13. I would feel dizzy    1          2     3           4  
  
14. I would be friendly    1          2     3           4  
  
15. I would be clumsy    1          2     3           4  
  
16. It would be easier to act out fantasies  1          2     3           4  
 
17. I would be loud, boisterous, or noisy  1          2     3           4  
 
18. I would feel peaceful    1          2     3           4  
  
19. I would be brave and daring   1          2     3           4  
  
20. I would feel unafraid    1          2     3           4  
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Circle a number from (1) for disagree to (4) for agree, depending on whether or not you would expect 
the effect to happen to you if you were under the influence of alcohol.  These effects will vary, 
depending upon the amount of alcohol you typically consume. 
 

If I were under the influence of alcohol: 
                                                     Slightly          Slightly 
                                           Disagree     disagree agree             Agree  

 
21. I would feel creative      1           2     3            4  
 

22. I would be courageous      1           2     3            4  
 

23. I would feel shaky or jittery the next day  1           2     3            4  
 

24. I would feel energetic      1           2     3            4  
 

25. I would act aggressively      1           2     3            4  
 

26. My responses would be slow     1           2     3            4  
 

27. My body would be relaxed     1           2     3            4  
 

28. I would feel guilty     1           2     3            4  
 

29. I would feel calm      1           2     3            4  
 

30. I would feel moody      1           2     3            4  
 

31. It would be easier to talk to people   1           2     3            4  
 

32. I would be a better lover      1           2     3            4  
 

33. I would feel self-critical      1               2     3            4  
 

34. I would be talkative      1            2     3            4  
 
35. I would act tough      1           2     3            4  
 

36. I would take risks      1           2     3            4  
 

37. I would feel powerful      1           2     3            4  
 

38. I would act sociable      1           2     3            4  
 
39. I would later have difficulty recalling  
      my experiences     1           2     3            4 
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Comprehensive Effects Of Alcohol: Evaluations 
 

This questionnaire assesses whether you think each effect, which may result from drinking 
alcohol, is bad or good.  Circle a number from 1, for bad, to 5, for good-- depending on whether 
you think this particular effect is bad, neutral, or good, etc.  We want to know if you think a 
particular effect is bad or good, REGARDLESS of whether you expect it to happen to YOU 
personally when you drink alcohol. 
 
This effect of alcohol is: 

         Slightly  Slightly 
               Bad           Bad         Neutral  Good  Good  

 
1. Being outgoing                  1  2      3      4        5 
 
 2. Dulled senses                              1  2    3     4        5 

 
 3. Being humorous                       1  2    3      4        5 
  
 4. Problems seeming worse                     1  2    3     4        5 
                                              
 5. Expressing feelings more easily                             1  2    3     4        5 
 
 6. Impaired writing                                      1  2    3     4        5 
  
 7. Feeling sexy                                  1  2    3     4         5 
  
 8. Having difficulty thinking                 1  2    3     4         5 
  
 9. Neglecting obligations                     1  2    3     4         5 
  
 10. Being dominant                       1  2    3      4         5 
 
 11. Head feeling fuzzy                                  1  2    3      4         5 
  
 12. Enjoying sex more                       1  2    3      4         5 
 
 13. Feeling dizzy                       1  2    3      4         5 
  
 14. Being friendly                       1  2    3      4         5 
  
 15. Being clumsy                       1  2    3      4         5 
 
 16. Easier to act out fantasies               1  2    3      4         5 

 
 17. Being loud, boisterous, or noisy                          1  2    3      4         5 
 
 18. Feeling peaceful                       1  2    3      4         5 
 
 19. Being brave and daring                    1  2    3      4         5 
 
 20. Feeling unafraid                       1  2    3      4         5 
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Circle a number from 1, for bad, to 5, for good--depending on whether you think this particular 
effect is bad, neutral, or good, etc. 

 
This effect of alcohol is: 

         Slightly  Slightly 
               Bad           Bad         Neutral  Good  Good  
 
21. Feeling creative                1       2           3             4  5  
 
22. Being courageous                1       2           3             4  5  
 
23. Feeling shaky or jittery the next day           1         2           3             4  5  
 
24. Feeling energetic                1       2           3             4  5  
 
25. Acting aggressively                1       2           3             4  5  
 
26. Having slow responses                 1       2           3             4  5  
 
27. Having a relaxed body              1       2           3             4  5  
 
28. Feeling guilty          1       2           3             4  5  
 
29. Feeling calm           1       2           3             4  5  
 
30. Feeling moody          1       2           3             4  5  
 
31. Being easier to talk to people                  1       2           3             4  5  
 
32. Being a better lover                1       2           3             4  5  
 
33. Feeling self-critical                 1       2           3             4  5  
 
34. Being talkative                1       2           3             4  5  
 
35. Acting tough                      1       2           3             4  5  
 
36. Taking risks           1       2           3             4  5  
 
37. Feeling powerful                1       2           3             4  5 
 
38. Acting sociable                 1       2           3             4  5  
 
39. Having later difficulty recalling experiences                      1                 2                   3                4                 5 
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Appendix D:  Young Adult Alcohol Problems Screening Test (YAAPST) 

Answer the following questions as they apply to your drinking in the past year: 
 
1) Have you driven a car when you knew you had too much to drink to drive safely? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time          _____ 4-6 Times       _____ 21-39 Times  

   _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
    _____ 3 Times _____ 12-20 Times    

 
2) Have you had a headache (hangover) the morning after you had been drinking? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time          _____ 4-6 Times       _____ 21-39 Times 
      _____ 2 Times     _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times  _____ 12-20 Times  
 

3) Have you felt very sick to your stomach or thrown up after drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time         _____ 4-6 Times       _____ 21-39 Times 
      _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times _____ 12-20 Times 
  

4) Have you showed up late for work or school because of drinking, a hangover, or an illness caused by drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time          _____ 4-6 Times       _____ 21-39 Times 
      _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times _____ 12-20 Times  
 

5) Have you not gone to work or missed classes at school because of drinking, a hangover, or an illness caused by drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time          _____ 4-6 Times       _____ 21-39 Times 
      _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times _____ 12-20 Times  
 

6) Have you gotten into physical fights when drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time          _____ 4-6 Times         _____ 21-39 Times 
      _____ 2 Times    _____ 7-11 Times      _____ 40 or More  
     _____ 3 Times _____ 12-20 Times  
 

7) Have you gotten into trouble at work or school because of drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time         _____ 4-6 Times       _____ 21-39 Times  

   _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times _____ 12-20 Times  

 
 
 
8)    Have you been fired from a job or suspended or expelled from school because of your drinking? 

_____ Never         
_____ Yes, but not in past year   
_____ Yes:    _____ 1 Time         _____ 4-6 Times       _____ 21-39 Times 

   _____ 2 Times    _____ 7-11 Times     _____ 40 or More  
     _____ 3 Times _____ 12-20 Times  
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9a)  Have you awakened the morning after drinking and found that you could not remember something you did or said while 
drinking?    

_____ Never (if not, skip to item 10)           
_____ Yes    
 
If so, how many times in your life?         _____ 1 Time       _____ 4-6 Times       _____ 21-39 Times 

        _____ 2 Times     _____ 7-11 Times      _____ 40 or More  
            _____ 3 Times     _____ 12-20 Times   
  
If so, how many times in the past year?         _____ 1 Time      _____ 4-6 Times       _____ 21-39 Times
             _____ 2 Times    _____ 7-11 Times     _____ 40 or More 

       _____ 3 Times    _____ 12-20 Times 
         
9b)  For times when you could not remember things you did or said while drinking, were you able to later recall them when 
reminded by others or cued by the setting?  

 _____ Never           
 _____ Yes 
 
If so, how many times in your life?         _____ 1 Time       _____ 4-6 Times       _____ 21-39 Times
             _____ 2 Times      _____ 7-11 Times     _____ 40 or More  

            _____ 3 Times      _____ 12-20 Times 
 

If so, how many times in the past year?       _____ 1 Time       _____  4-6 Times      _____  21-39 Times
            _____ 2 Times      _____ 7-11 Times     _____ 40 or More  

       _____ 3 Times      _____ 12-20 Times 
       
10)  Have you damaged property, set off an alarm, or other things like that after you had been drinking? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

11) Has your boyfriend/girlfriend (or spouse), parent(s), or other near relative ever complained to you about your drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
12) Has your drinking created problems between you and your boyfriend/girlfriend (or spouse), or another near relative?  

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
13) Have you lost friends (including boyfriends or girlfriends) because of your drinking? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

14) Have you neglected your obligations, your family, your work, or school work for 2 or more days in a row because of your 
drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

15) Has drinking gotten you into sexual situations which you later regretted? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
16) Have you received a lower grade on an exam or paper than you should have because of your drinking? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
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17) Have you been arrested for drunken driving, driving while intoxicated, or driving under the influence of alcohol? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

18) Have you been arrested, even for a few hours, because of other drunken behaviors? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
19) Have you had the “shakes” after stopping or cutting down on drinking (for example, your hands shake so that your coffee 

cup rattles in the saucer or you have trouble lighting a cigarette)? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
20) Have you felt like you needed a drink just after you’d gotten up (that is, before breakfast)? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
21) Have you found you needed larger amounts of alcohol to feel any effect, or that you could no longer get high or drunk on 

the amount that used to get you high or drunk? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
22)  Have you felt that you needed alcohol or were dependent on alcohol? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
23) Have you felt guilty about your drinking? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
24) Has a doctor told you that your drinking was harming your health? 

_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

25) Have you gone to anyone for help to control your drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 

26) Have you attended a meeting of Alcoholics Anonymous because of concern about your drinking? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 

 
27) Have you sought professional help for your drinking (for example, spoken to a physician, psychologist, psychiatrist, 

alcoholism counselor, clergyman about your drinking)? 
_____ Never         
_____ Yes, but not in past year    
_____ Yes:    _____ 1 Time _____ 2 Times  _____ 3 or More Times 
 
 
 
 
 
 
 



  65 
 
 

References 

 Adams, K., Gilman, S., Koeppe, R., Kluin, K., Brunberg, J., Dede D., Berent, 

S. & Kroll, P. (1993).  Neuropsychological deficits are correlated with frontal 

hypometabolism in positron emission tomography studies of older alcoholic patients.  

Alcoholism:  Clinical & Experimental Research, 17, 205-210. 

 Ajzen, I., Nichols, A. & Driver, B. (1995).  Identifying salient beliefs about 

leisure activities: Frequency of elicitation versus response latency.  Journal of 

Applied Social Psychology, 25, 1391-1410. 

 Anderson, J. (1983). The architecture of cognition.  Cambridge, MA: Harvard 

University Press. 

 Anderson, J. & Bower, G. (1973). Human associative memory.  Washington, 

D.C.: Winston.  

 Anthenelli, R., Klein, J., Tsuang, J., Smith, T. & Schuckit, M. (1994).  The 

prognostic importance of blackouts in young men.  Journal of Studies on Alcohol, 55, 

290-295. 

 Baddeley, A. (1986).  Working memory. New York:  Oxford Univ. Press.   

 Bandura, A. (1977).  Social learning theory.  New Jersey: Prentice Hall. 

Baron, R. & Kenny, D. (1986).  The moderator-mediator distinction in social 

psychological research:  Conceptual, strategic, & statistical considerations.  Journal of 

Personality and Social Psychology, 51, 1173-1182. 

 Benthin, A., Slovic, P., Moran, M., Severson, H., Mertz, C. & Gerrard, M. 

(1995). Adolescent health-threatening & health-enhancing behaviors: A study of 

word association and imagery.  Journal of Adolescent Health, 17, 143-152. 

 Birnbaum, I. & Parker, E. (1977).  Acute effects of alcohol on storage & 

retrieval.  In I. Birnbaum & E. Parker (Eds.) Alcohol & human memory.  Hillsdale, 

NJ:  Erlbaum. 

 Blume, A., Marlatt, G. & Schmaling, K. (2000).  Executive cognitive function 

& heavy drinking behavior among college students.  Psychology of Addictive 

Behaviors, 14(3), 299-302. 



  66 
 
 

 Bowden, S., Crews, F., Bates, M., Fals-Stewart, W. & Ambrose, M. (2001).  

Neurotoxicity & neurocognitive impairments with alcohol & drug-use disorders:  

Potential roles in addiction & recovery.  Alcoholism: Clinical & Experimental 

Research, 25(2), 317-321. 

 Bower, G. (1991). Mood congruity of social judgments.  In J. Forgas (Ed.), 

Emotion & social judgments (pp. 31-53).  Elmsford, NY:  Pergamon Press. 

 Bower, G.H. (2000).  A brief history of memory research.  In E. Tulving & F. 

Craik (Eds.), The oxford handbook of memory.  Oxford Univ. Press. 

 Brown, S. & Craik, F. (2000).  Encoding & retrieval of information.  In E. 

Tulving & F. Craik (Eds.), The oxford handbook of memory.  Oxford Univ. Press. 

 Bruce, K. & Pihl, R. (1997).  Forget “drinking to forget”: Enhanced 

consolidation of emotionally charged memory by alcohol.  Experimental & Clinical 

Psychopharmacology, 5(3), 242-250.   

 Buelow, G., & Harbin, J. (1996).  Influence of blackouts on alcohol use 

expectancies. Journal of Alcohol and Drug Education, 42(1), 25-34. 

 Buelow, G., & Koeppel, J. (1995).  Psychological consequences of alcohol 

induced blackout among college students.  Journal of Alcohol & Drug Education, 

40(3), 10-20.  

 Butters, M., Kaszniak, A., Glisky, E., Eslinger, P. & Schacter, D. (1994).  

Recency discrimination deficits in frontal lobe patients.  Neuropsychology, 8, 343-53.  

 Campbell, D. & Fiske, D. (1959).  Convergent & discriminant validation by 

the multitrait-multimethod matrix.  Psychological Bulletin, 56(2), 81-105.  

 Cermak, L. (1979).  Amnesic patients’ level of precessing.  In L. Cermak & F. 

Craik (Eds.), Levels of processing in human memory.  Hillsdale, N.J.:  Erlbaum. 

 Collins, A. & Loftus, E. (1975).  A spreading activation theory of semantic 

processing.  Psychological Review, 82, 407-428.   

 Collins, R., Parks, G. & Marlatt, G. (1985).  Social determinants of alcohol 

consumption:  The effects of social interaction and model status on the self-

administration of alcohol.  Journal of Consulting & Clinical Psychology, 46, 375-382. 



  67 
 
 

 Craik, F. (1977).  Similarities between the effects of aging & intoxication on 

memory performance construed within a ‘levels of processing’ framework.  In I. 

Birnbaum & E. Parker (Eds.), Alcohol & Human Memory.  Hillsdale, NJ: Erlbaum. 

 Craik, F. & Lockhart, R. (1972).  Levels of processing:  A framework for 

memory research.  Journal of Verbal Learning & Verbal Behavior, 11, 671-684. 

 Critchlow, B. (1986).  Powers of John Barleycorn: Beliefs about the effects of 

alcohol on social behavior. American Psychologist, 41(7), 751-764.   

 Damasio, A. & Anderson, S. (1993).  The frontal lobes. In K. Heilman, & E. 

Valenstein (Eds.), Clinical Neuropsychology.  New York:  Oxford Univ. Press.   

D’Amico, E. & Fromme, K. (1997).  Health risk behaviors of adolescent & 

young adult siblings.  Health Psychology, 16(5), 426-432. 

Dougherty, D., Marsh, D., Moeller, G., Chokshi, R. & Rosen, V. (2000).  

Effects of moderate & high does of alcohol on attention, impulsivity, descriminability 

& response bias in immediate and delayed memory performance.  Alcoholism:  

Clinical & Experimental Research, 24(11), 1702-1711. 

Duka, T., Weissenborn, R. & Dienes, Z. (2001).  State-dependent effects of 

alcohol on recollective experience, familiarity & awareness of memories.  

Psychopharmacology, 153(3), 295-306. 

Dunn, M. & Earleywine, M. (2001).  Activation of alcohol expectancies in 

relation to limb of the blood alcohol curve.  Psychology of Addictive Behavior, 15(1), 

18-24. 

Dunn, M. & Goldman, M. (1996). Empirical modeling of an alcohol 

expectancy network in elementary-school children as a function of grade.  

Experimental & Clinical Psychopharmacology, 4, 209-217. 

Dunn, M. & Goldman, M. (1998).  Age and drinking-related differences in the 

memory organization of alcohol expectancies in 3rd-, 6th-, 9th-, & 12th-grade children.  

Journal of Consulting & Clinical Psychology, 66, 579-585. 



  68 
 
 

Eich, J. (1989).  Theoretical issues in state dependent memory. In H. Roediger 

& F. Craik (Eds.), Varieties of Memory and Consciousness:  Essays in Honour of 

Endel Tulving.  Hillsdale, N.J.:  Erlbaum. 

Eichenbaum, H. (1997).  To cortex: Thanks for the memories.  Neuron, 19, 

481-84. 

Einstein, G. & McDaniel, M. (1996).  Retrieval processes in prospective 

memory:  Theoretical approaches & empirical findings.  In M. Brandimonte, G. 

Einstein, & M. McDaniel (Eds.), Prospective memory:  Theory & applications.  

Mahwah, NJ:  Erlbaum. 

Erblich, J. & Earleywine, M. (1999).  COAs exhibit attenuated cognitive 

impairment during an ethanol challenge. Alcoholism: Clinical & Experimental 

Research, 23(3), 476-482. 

Fazio, R.  (1990).  A practical guide to the use of response latency in social 

psychological research.  In C. Hendrick & M. Clark (Eds.), Review of Personality & 

Social Psychology, Vol. II.  Newbury Park, CA:  Sage. 

Fillmore, M, Dixon, M, & Schweizer, T. (2000).  Alcohol affects processing 

of ignored stimuli in a negative priming paradigm.  Journal of Studies on Alcohol, 61, 

571-78. 

Fletcher, P., Shallice, T., & Dolan, R. (1998).  The functional roles of 

prefrontal cortex in episodic memory.  I. Encoding.  Brain, 121(7), 1239-1248. 

Fromme, K., & D’Amico, E. (2000).  Measuring adolescent alcohol outcome 

expectancies.  Psychology of Addictive Behaviors, 14(2), 206-212. 

Fromme, K., Katz, E. & D'Amico E. (1997).  Effects of alcohol intoxication 

on the perceived consequences of risk-taking.  Experimental & Clinical 

Psychopharmacology, 5, 14-23.  

 Fromme, K., Katz, E., & Rivet, K. (1997).  Outcome expectancies and risk-

taking behavior.  Cognitive Therapy and Research, 21(4), 421-442. 

Fromme, K. & Ruella, A. (1994).  Mediators & moderators of young adults 

drinking.  Addiction, 89(1), 63-71. 



  69 
 
 

Fromme, K., Stroot, E. & Kaplan, D. (1993). The Comprehensive Effects of 

Alcohol questionnaire: Development & psychometric evaluation of a new expectancy 

questionnaire. Psychological Assessment, 5, 19-26. 

 Galanter, M. (1987).  Recent Developments in Alcoholism. Vol 5.  New York:  

Plenum Press. 

 Gardiner, J. & Gregg, V. (1997).  Recognition memory with little or no 

remembering:  Implications for a detection model.  Psychonomic Bulletin & Review, 

4, 474-479. 

 Gardiner, J. & Richardson-Klavehn, A. (2000).  Remembering and knowing.  

In E. Tulving & F. Craik (Eds.), The Oxford Handbook of Memory.  Oxford:  Oxford 

Univ. Press.   

 Giancola, P. (1995).  Evidence of dorsolateral & orbital prefrontal cortical 

involvement in the expression of aggression. Aggressive Behavior, 21, 431-50.  

 Giancola, P., Peterson, J., & Pihl, R. (1993).  Risk for alcoholsim, antisocial 

behavior, & response perseveration.  Journal of Clinical Psychology, 49, 423-428. 

 Glenn, S, Errico, A, Parsons, O, King A. & Nixon, S. (1993).  The role of 

antisocial, affective, and childhood behavior characteristics in alcoholics’  

neuropsychological performance.  Alcoholism: Clinical & Experimental Research, 

15, 601-606. 

   Goldman, M., Del Boca, F. & Darkes, J. (1999).  Alcohol expectancy theory: 

The application of cognitive neuroscience. In K. Leonard & H. Blane (Eds.), 

Psychological theories of drinking and alcoholism (2nd ed.). The Guilford substance 

abuse series.  New York: Guilford. 

 Goldman, M., & Rather, B.(1993). Substance use disorders: Cognitive models 

& architectures.  In P. Kendall & K. Dobson (Eds.), Psychopathology & Cognition.  

Orlando, FL: Academic Press. 

 Goldman, M., Brown, S., Christiansen, B. & Smith, G. (1991).  Alcoholism 

etiology & memory:  Broadening the scope of alcohol expectancy research.  

Psychological Bulletin, 110, 137-146. 



  70 
 
 

 Goodwin, D., Crane, J., and Guze, S. (1969).  Phenomenological aspects of 

the alcoholic “blackout.”  British Journal of Psychiatry, 115, 1033-1038. 

 Goodwin, D., Othmer, E., Halikas, J., & Freemon, F. (1970).  Loss of short-

term memory as a predictor of the alcohol ‘blackout’.  Nature, 227, 201-202. 

 Goodwin, D. (1977). The alcohol blackout & how to prevent it.  In I.  

Birnbaum & E. Parker (Eds.),  Alcohol & Human Memory.  Hillsdale, NJ:  Erlbaum. 

   Grant, B. & Towle, L. (1991).  A comparison of diagnostic criteria, DSM-III-

R, proposed DSM-IV, & proposed ICD-10.  Alcohol Health & Research World, 

15(4), 284-292. 

 Heishman, S., Arasteh, K. & Stitzer, M. (1997).  Comparative effects of 

alcohol & marijuana on mood, memory, & performance.  Pharmacology 

Biochemistry & Behavior, 58(1), 93-101. 

 Henry, B., Moffitt, T., Caspi, A., Langley, J., & Silva, P. (1994).  On the 

‘remembrance of things past’:  A longitudinal evaluation of the retrospective method.  

Psychological Assessment, 6(2), 92-101. 

 Hintzman, D. “Schema abstraction” in a multiple-trace memory model.  

Psychological Review, 93, 411-428. 

 Hintzman, D. & Curran, T. (1994).  Retrieval dynamics of recognition & 

frequency judgements:  evidence for separate processes of familiarity & recall.  

Journal of Memory & Language, 33, 1-18. 

 Hull, J. & Bond, C. (1986).  Social & behavioral consequences of alcohol 

consumption and expectancy:  A meta-analysis.  Psychological Bulletin, 99, 347-360. 

 Human Relations Media (1999).  Blood alcohol concentration estimator!  

Available: http://www.hrmvideo.com/catalog/html/bac.html 

 Hurlbut, S. & Sher, K. (1992).  Assessing alcohol problems in college 

students.  Journal of American College Health, 41, 49-58. 

 Jacoby, L. (1977).  Incidental vs. intentional retrieval:  Remembering & 

awareness as separate issues. In Alcohol & Human Memory. Hillsdale, NJ:  Erlbaum. 

 



  71 
 
 

 Jacoby, L & Hay, J. (1998).  Age-related deficits in memory:  Theory and 

applications.  In M. Conway, S. Gathercole, & C. Cornoldi (Eds.), Theories in 

Memory, Vol. II.  East Sussex, UK:  Psychology Press Ltd.   

 Jacoby, L., Toth, J. & Yonelinas, A. (1993).  Seperating conscious and  

unconscious influences of memory:  Measuring recollection.  Journal of Experimental 

Psychology: General, 122(2), 139-154. 

 Janowsky, J., Shimamura, A. & Squire, L. (1989).  Source memory 

impairment in patients with frontal lobe lesions.  Neuropsychologia, 8, 1043-1056. 

   Jellinek, E. (1952).  Phases of alcohol addiction.  Quarterly Journal of Studies 

on Alcohol, 13, 673-684. 

Jennison, K. & Johnson, K. (1994).  Drinking-induced blackouts among 

young adults:  Results from a national longitudinal study.  The International Journal 

of the Addictions, 29(1), 23-51. 

 Jernigan, T., Butters, N., DiTraglia, G., Schafer, K., Smith, T., Irwin, M., 

Grant, I., Schuckit, M., & Cermak, L. (1991).  Reduced cerebral gray matter observed 

in alcoholics using MRI.  Alcoholism: Clinical & Experimental Research, 15, 418-27. 

Johnson, M., Hashtroudi, S. & Lindsay, S. (1993).  Source monitoring.  

Psychological Bulletin, 114, 3-28. 

Johnson, M. & Raye, C. (1998).  False memories and confabulation.  Trends 

in Cognitive Sciences, 2, 137-145. 

Jones, M. & Jones, B. (1980).  The relationship of age & drinking habits to the 

effects of alcohol on memory in women.  Journal of Studies on Alcohol, 41, 179-186. 

Jones, B. & Vega, A. (1972).  Cognitive performance measured on ascending 

& descending limbs of the blood alcohol curve.  Psychopharmacologia, 23, 99-114. 

Kelley, C. & Jacoby, L. (2000).  Recollection & familiarity:  Process-

dissociation.  In E. Tulving & F. Craik (Eds.), The Oxford Handbook of Memory.  

Oxford:  Oxford Univ. Press. 



  72 
 
 

Kinsbourne, M. & Wood, F. (1975).  Short-term memory & the amnesic 

syndrome.  In D. Deutsch & J. Deutsch (Eds.), Short-term Memory.  New York: 

Academic Press. 

Larson, R. & Diener, E. (1992).  Promises & problems with the circumplex 

model of emotion.  In M. Clark (Ed.), Emotion.  Newbury Park, CA:  Sage. 

Lee, A., Robbins, T., Pickard, J., & Owen, A. (2000).  Assymetric frontal 

activation during episodic memory:  The effects of stimulus type on encoding and 

retrieval.  Neuropsychologia, 38(5), 677-692. 

Leigh, B. (1987).  Evaluations of alcohol expectancies:  Do they add to the 

prediction of drinking patterns.  Psychology of Addictive Behaviors, 1(3), 135-139.   

Leigh, B. (1989).   In search of the seven dwarves:  Issues of measurement 

and meaning in alcohol expectancy research.  Psychological Bulletin, 105, 361-373. 

Leigh, B. & Stacy, A. (1993).  Self-generated alcohol outcome expectancies in 

four samples of drinkers.  Addictions Research, 1, 335-348. 

 Lisman, S. (1974).  Alcohol ‘blackout’:  State dependent learning?  Archives 

of General Psychiatry, 30, 46-53. 

 Lister, R., Eckardt, M., & Weingartner, H. (1987).  Ethanol intoxication & 

memory:  Recent developments & new directions.  In M. Galanter (Ed.) Recent 

Development in Alcoholism, Vol. 5.  New York:  Plenum Press. 

 Lockhart, R. (2000).  Methods of memory research.  In E. Tulving & F. Craik 

(Ed.), The Oxford Handbook of Memory.  Oxford:  Oxford Univ. Press. 

 Logan, D. (1994).  On the ability to inhibit thought & action:  A users’ guide 

to the stop signal paradigm.  In D. Dagenbach & T Carr (Eds.) Inhibitory Processes in 

Attention, Memory, & Language.  San Diego, CA:  Academic Press. 

 Lombardi, W., Sirroco, K., Andreason, P. & George, D. (1997).  Effects of 

triazolam & ethanol on proactive interference:  Evidence for impairment in retrieval 

inhibition.  Journal of Clinical & Experimental Neuropsychology, 19(5), 698-712.  

 

 



  73 
 
 

 MacLeod, C., & Campbell, L. (1992). Memory accessibility & probability 

judgments: An experimental evaluation of the availability heuristic.  Journal of 

Personality and Social Psychology, 63, 890-902. 

 Malloy, P. & Richardson, E. (1994).  Assessment of frontal lobe functions.  

Journal of Neuropsychiatry & Clinical Neuroscience, 6, 399-410. 

 Mantyla, T. (1997).  Recollections of faces:  Remembering differences & 

knowing similarities.  Journal of Experimental Psychology: Learning, Memory, & 

Cognition, 23, 1203-1216. 

 Marlatt, G. & Gordon, J. (1985).  Relapse Prevention. New York: Guilford. 

 Marlatt, G. & Rohsenow, D. (1980).  Cognitive processes in alcohol use:  

Expectancy and the balanced placebo design.  In N. Mello (Ed.), Advances in 

Substance Abuse, Vol. I.  Greenwich, CT:  JAI Press. 

 Maylor, E. & Rabbitt, P. (1993).  Alcohol, reaction time & memory:  A meta-

analysis.  British Journal of Psychology, 84, 301-317. 

 Maylor, E., Rabbitt, P., James, G., & Kerr, S. (1990).  Comparing the effects 

of alcohol & intelligence on text recall & recognition.  British Journal of Psychiatry, 

81, 299-313.   

 McClelland, J. & Chappell, M. (1999).  Familiarity breeds differentiation:  A 

Bayesian approach to the effects of experience in recognition memory. Psychological 

Review, 105, 724-60. 

 McClelland, J., McNaughton, B. & O’Reilly, R. (1995). Why are there 

complementary learning systems in the hippocampus & neocortex:  Insights from the 

successes & failures of connectionist models of learning & memory.  Psychological 

Review, 102, 419-443. 

 McCusker, C. (2001).  Cognitive biases & addiction:  An evolution in theory 

& method.  Addiction, 96, 47-56. 

 Meilman, P., Stone, J., Gaylor, M. & Turco, J. (1990).  Alcohol consumption 

by college undergraduates:  Current use & 10-year trends.  Journal of Studies on 

Alcohol, 51, 389-395. 



  74 
 
 

 Miller, W. (1985).  Motivation for treatment:  A review with special emphasis 

on alcoholism.  Psychological Bulletin, 98, 84-107. 

 Miller, W., Hertel, P., Saucedo, C. & Hester, R. (1994).  Effects of alcohol & 

expectancy on episodic memory in individuals reporting alcoholic blackout.  

Experimental & Clinical Psychopharmacology, 2(2), 161-166. 

 Milner, B. (1966).  Amnesia following operation on the temporal lobes.  In C. 

Whitty & O. Zangwill (Eds.), Amnesia.  London:  Butterworths. 

   Milner, B., Corsi, P. & Leonard, G. (1991).  Frontal-lobe contributions to 

recency judgements.  Neuropsychologia, 29, 601-618. 

Mitchell, K. & Johnson, M. (2000).  Source monitoring:  Attributing mental 

experiences.  In E. Tulving & F. Craik (Eds.), The Oxford Handbook of Memory.  

Oxford:  Oxford Univ. Press. 

 Moskowitz, H. & Murray, J. (1976).  Alcohol & backward masking of visual 

information.  Journal of Studies on Alcohol, 37, 40-45. 

 Moselhy, H., Georgiou, G. & Kahn, A. (2001).  Frontal lobe changes in 

alcoholism:  A review of the literature.  Alcohol & Alcoholism, 36(5), 357-368. 

 Mothers Against Drunk-Driving (1999).  Blood alcohol concentration 

calculator.  Available:  http://home.earthlink.net/~dessyra/form/bac_calc.htm. 

 Mutzell, S., Tibblin, G., & Bergman, H. (1987).  Heavy drinking & related 

symptoms in a population study of urban men.  Alcohol & Alcoholism, 22, 419-26. 

 Nathan, P., Goldman, M., Lisman, S., & Taylor, H. (1972).  Alcohol & 

alcoholics:  A behavioral approach.  Transactions of the New York Academy of 

Sciences, 34, 602-627. 

 Needle, R., Jou, S. & Su, S. (1989).  The impact of changing methods of data 

collection on the reliability of self-reported drug use of adolescents.  American 

Journal of Drug and Alcohol Abuse, 15(3), 275-289.  

 Neisser, U. & Libby, L. (2000).  Remembering life experiences.  In E. Tulving 

& F. Craik (Eds.), The Oxford Handbook of Memory.  Oxford:  Oxford Univ. Press.  

 



  75 
 
 

 Nelson, T., McKinney, V., Gee, N. & Janczura, G. (1998).  Interpreting the 

influence of implicitly activated memories on recall & recognition.  Psychological 

Review, 105, 299-324. 

Nixon, S. & Bowlby, D. (1996).  Evidence of alcohol-related efficiency 

deficits in an episodic learning task.  Alcoholism: Clinical & Experimental Research, 

20(1), 21-24. 

Nyberg, L. (1999).  Functional neuroanatomy of component processes of 

episodic memory retrieval.  In L. Nilsson & H. Markowitsch (Eds.), Cognitive 

neuroscience of memory.  Seattle, WA:  Hogrefe & Huber. 

Peterson, J., Rothfleisch, J., Zelazo, P. & Pihl, R. (1990).  Acute alcohol 

intoxication & cognitive functioning.  Journal of Studies on Alcohol, 51, 114-122. 

Phillippot, P, Kornreich, C, Blairy, S, Baert, I, DenDulk, A, LeBon, O, Street, 

E, Hess, U, Pelc, I, & Verbanck, P. (1999). Alcoholics’ deficit in decoding emotional 

face expression.  Alcoholism: Clinical & Experimental Research, 23(6), 1031-1038.  

Poikolainen, K. (1982).  Blackouts increase with age, social class, and 

frequency of intoxication.  Acta Neurologia Scandanavia, 66, 555-560. 

Psychological Corporation (1997).  WAIS-III, WMS-III technical manual.  

San Antonio, TX:  Harcourt Brace & Co.   

Rajaram, S. (1996).  Perceptual effects on remembering:  Recollective 

processes in picture recognition memory.  Journal of Experimental Psychology:  

Learning, Memory, & Cognition, 22, 365-377. 

Rajaram, S. (1998).  Conceptual & perceptual effects on remembering:  The 

role of salience/distinctiveness.  Psychonomic Bulletin & Review, 5, 71-78. 

 Rather, B. & Goldman, M. (1994).  Drinking-related differences in the 

memory organization of alcohol expectancies.  Experimental & Clinical 

Psychopharmacology, 2, 167-183. 

 Robe, L. (1987).  Blackouts & Alcoholism.  Minneapolis:  Johnson Institute. 

 Rosen, L. & Lee, C. (1976).  Acute & chronic effects of alcohol use on 

organizational processes in memory.  Journal of Abnormal Psychology, 85, 309-317. 



  76 
 
 

 Rubenstein, H., Garfield, L. & Millikan, J. (1970).  Homographic entries in 

the internal lexicon.  Journal of Verbal Learning & Verbal Behavior, 9(5), 487-494. 

  Santin, L., Rubio, S., Begega, A., & Arias, J. (2000).  Effects of chronic 

alcohol consumption on spatial reference and working memory tasks.  Alcohol:  An 

International Biomedical Journal, 20(2), 149-159. 

 Schuckit, M. (1980).  Self-rating of alcohol intoxication by young men with & 

without family histories of alcoholism.  Journal of Studies on Alcohol, 41, 242-249. 

 Schuckit, M., Smith, T., Anthenelli,R. & Irwin, M. (1993). The clinical course 

of alcoholism in 636 male inpatients.  American Journal of Psychiatry, 150, 786-792. 

 Schulenberg, J., O’Malley, P., Bachman, J. & Wadsworth, K. (1996).  Getting 

drunk and growing up:  Trajectories of frequent binge drinking during transition to 

young adulthood.  Journal of Studies on Alcohol, 57(3), 289-304. 

 Sharma, D, Alberry, I. & Cook, C. (2001). Selective attentional bias to alcohol 

related stimuli in problem & non-problem drinkers.  Addiction, 96, 285-295. 

 Shiffrin, R., & Schneider, W. (1977).  Controlled & automatic human 

information processing:  II.  Perceptual learning, automatic attending, & a general 

theory.  Psychological Review, 84, 127-190. 

    Smith, M. & Milner, B. (1988).  Estimation of frequency of occurrence of 

abstract designs after frontal or temporal lobectomy.  Neuropsychologia, 26, 297-306.  

 Sobell, L. & Sobell, M. (1992). Timeline follow-back: A technique for 

assessing self-reported alcohol consumption. In R. Litten & J.Allen (Eds.), Measuring 

alcohol consumption: Psychosocial/biochemical methods, Totowa, NJ:  Humana.   

   Squire, L. (1982).  The neuropsychology of human memory.  Annual Review 

of Neuroscience, 5, 241-273. 

 Squire, L. & Butters, N. (1984).  Neuropsychology of memory. NY: Guilford. 

 Stacy, A. (1997). Memory activation and expectancy as prospective predictors 

of alcohol and marijuana use.  Journal of Abnormal Psychology, 106, 61-73. 



  77 
 
 

Stacy, A., Leigh, B. & Weingardt, K. (1994).  Memory accessibility & 

association of alcohol use & its positive outcomes.  Experimental & Clinical 

Psychopharmacology, 2, 269-282. 

 Stacy, A., Widaman, K., Marlatt, G. (1990).  Expectancy models of alcohol 

use.  Journal of Personality & Social Psychology, 58, 918-928. 

 Steele, C. & Josephs, R. (1990).  Alcohol myopia:  Its prized & dangerous 

effects.  American Psychologist, 45, 921-933. 

 Stewart, S., Finn, P. & Pihl, R. (1992).  The effects of alcohol on the cardio-

vascular stress-response in men at high-risk for alcoholism:  A dose response study.  

Journal of Studies on Alcohol, 53, 499-506. 

 Stormack, K., Laberg, J., Nordby, H. & Hugdahl, K. (2000).  Alcoholics’ 

selective attention to alcohol stimuli:  Automated processing?  Journal of Studies on 

Alcohol, 61, 18-23. 

 Sweeney, D. (1989).  Alcohol versus Mnemosyne—Blackouts.  Journal of 

Substance Abuse Treatment, 6, 159-162. 

 Sweeney, D. (1990).  Alcoholic blackouts:  Legal implications.  Journal of 

Substance Abuse Treatment, 7, 155-159. 

 Tartar, R., Jacob, T. & Bremer, D. (1989).  Cognitive status of sons of 

alcoholic men.  Alcoholism: Clinical & Experimental Research, 13, 232-235. 

 Tracy, J. & Bates, M. (1999).  The selective effects of alcohol on automatic & 

effortful memory processes.  Neuropsychology, 13(2), 1999, 282-290. 

 Tulving, E. (1972).  Episodic & semantic memory.  In E. Tulving & W. 

Donaldson (Eds.), Organization of memory.  NY: Academic Press. 

 Tulving, E. (1998).  Brain/mind correlates of memory.  In M. Sabourin & F. 

Craik (Eds.), Advances in psychological science, Vol. II:  Biological & cognitive 

aspects.  Hove, England:  Erlbaum. 

 Tulving, E. (1983).  Elements of Episodic Memory.  Oxford: Clarendon Press. 

 Tulving, E. & Pearlstone, Z. (1966).  Availability vs. accessibility of 

information in memory for words. Journal of Verbal Learning & Behavior, 5, 381-91.  



  78 
 
 

Tulving, E., Schacter, D. & Start, H. (1982).  Priming effects in word-

fragment completion are independent of recognition memory.  Journal of 

Experimental Psychology:  Learning & Memory, 8, 336-342. 

Tversky, A. & Kahneman, D. (1974). Judgment under uncertainty: Heuristics 

and biases. Science, 185, 1124-1131. 

 Tyson, P & Schirmuly, M(1994). Memory enhancement after drinking ETOH: 

Consolidation, interference, or response bias?  Physiology & Behavior, 56, 933-937. 

 Vik, P., Carrello, P., Tate, S. & Field, C. (2000). Progression of consequences 

among heavy-drinking college students.  Psychology of Addictive Behaviors, 14(2), 

91-101. 

 Warrington, E. & Weiskrantz, L. (1968).  New method of testing long-term 

retention with special reference to amnestic patients.  Nature, 217, 972-974. 

 Warrington, E. & Weiskrantz, L. (1973).  An analysis of short- & long-term 

memory defects in man.  In J. Deutsch (Ed.), The physiological basis of memory.  

New York:  Academic Press.  

 Warrington, E. & Weiskrantz, L. (1974).  The effect of prior learning on 

subsequent retention in amnesic patients.  Neuropsychologia, 12, 419-428. 

 Warrington, E. & Weiskrantz, L. (1978).  Further analysis of the prior 

learning effect in amnesic patients.  Neuropsychologia, 16, 169-177.  

 Watten, R. & Lie, I. (1997).  Effects of alcohol on eye movements during 

reading.  Alcohol & Alcoholism, 32(3), 275-280. 

 Wechsler, H., & Isaac, N. (1992).  ‘Binge’ drinkers at Massachusetts colleges:  

Prevalence, drinking style, time trends, & associated problems.  Journal of the 

American Medical Association, 267(21), 2929-2931. 

 Weingardt, K., Stacy A., & Leigh, B. (1996). Automatic activation of alcohol 

concepts in response to positive outcomes of alcohol use.  Alcoholism: Experimental 

& Clinical Research, 20, 25-30. 

 Weiskrantz, L. & Warrington, E. (1970).  A study of forgetting in amnesic 

patients.  Neuropsychologia, 8, 281-288. 



  79 
 
 

 Weissenborn, R. & Duka, T. (2000).  State-dependent effects on explicit 

memory:  The role of semantic associations.  Psychopharmacology, 149(1), 98-106. 

 Wheeler, M. (2000). Episodic memory & autonoetic awareness.  In E. Tulving 

& F. Craik (Ed.), The Oxford Handbook of Memory.  Oxford:  Oxford Univ. Press. 

  Wiggs, C., Weisberg, J. & Martin, A. (1999).  Neural correlates of semantic & 

episodic memory retrieval.  Neuropsychologia, 37(1), 103-118. 

  Wood, M. & Sher, K. (2000).  Risks of alcohol consumption in laboratory 

studies involving human research participants.  Psychology of Addictive Behaviors, 

14(4), 328-344. 

 Wood, M., Sher, K. & Strathman, A. (1996).  Alcohol outcome expectancies, 

alcohol use, & problems.  Journal of Studies on Alcohol, 57, 283-288. 

 Yancey, S. & Phelps, E. (2001).  Functional neuroimaging & episodic 

memory:  A perspective.  Journal of Clinical & Experimental Neuropsychology, 

23(1), 32-48. 



  80 
 
 

Vita 
  

Bryan Joseph Hartzler was born in Austin, Texas, on October 27, 1972, the 

son of Cheryl Elaine Hartzler and Edward William Hartzler.  After obtaining his 

diploma from Mt. Rainier High School in Des Moines, Washington, in 1991, he 

entered the University of Washington, Seattle.  He received the degree of Bachelor of 

Science in June, 1995.  During the following year, he was employed as a Research 

Consultant for University of Washington’s Alcohol and Drug Abuse Institute before 

entering The Graduate School at The University of Texas at Austin in August, 1996. 

 

 

Permanent Address:   46 North Florentia 

     Seattle, Washington  98119 

 

 

This dissertation was typed by the author. 

 
 
 

 


