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ABSTRACT 
 

Attentional bias toward alcohol-related cues has been positively correlated with 

level of drinking experience and is thought to play a role in the maintenance of problem 

drinking and in relapse following periods of abstinence. Prior research has suggested 

that attentional bias for alcohol cues is more robust in current problem drinkers than in 

largely non-problem social drinkers. However, the persistence, possible extinction, or 

other modification of such attentional bias in former problem drinkers after extended 

periods of abstinence has yet to be explored. This is a potentially important omission 

because determination of how attentional bias for alcohol cues might vary as a function 

of abstinence could both inform theory and have significant practical and clinical 

implications. Method: In the present study we used a pictorial dot-probe task to assess 

attentional bias for alcohol cues and coupled it with sophisticated eye-tracking 

measurement and alcohol use urge ratings to provide a multi-method evaluation. The 

sample was comprised of three groups: current Problem drinkers (n = 24), long-term (> 

two years) Abstinent former problem drinkers (n = 20), and non-problem Social drinkers 

(n = 22). Results: In contrast to the current Problem drinking group, Abstinent former 

problem drinkers appeared to showed a “reversed” attentional bias, presumably driven 

by a desire to avoid alcohol cues. This was indicated by their longer reaction times to 

dots positioned behind alcohol cues, as well as their lower number of initial fixations on 

alcohol cues and shorter fixation duration on alcohol cues during the dot probe task. In 

their self-report of urge ratings during alcohol cue exposure, the Abstinent group also 

evidenced the lowest approach and highest avoidance ratings of the three groups. On 

most indicators, the responses of current Problem drinkers showed greater attentional 

bias and preference for alcohol cues than was evident in the current Social drinking 

group, but these differences were generally non-significant. Conclusions: Despite initial 

orienting responses similar to those of current Problem and Social drinkers, long-term 

Abstinent former problem drinkers appeared to exhibit a highly automated pattern of 

avoidance of alcohol cues. Eye movement recording allowed for differentiation between 

initial orienting biases and biases associated with cognitive sequelae of cue exposure, 

but assessments appeared to be subject to habituation and participant reactivity in that 

biases were not evident in a subsequent picture viewing task presented without probes.
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INTRODUCTION 
 

Attentional bias refers to the orientation toward and maintenance of visual and 

cognitive processing on stimuli related to an ongoing goal (Cox, Fadardi & Klinger, 

2006). Such biases toward alcohol-related cues have been positively correlated with 

level of drinking experience (Townshend & Duka, 2001). Increased attention to alcohol-

related cues is also thought to play a role in continued alcohol use and in the relapse 

proneness of alcoholics (Carter & Tiffany, 1999; Franken 2003; Kavanagh, Andrade & 

May, 2005). Yet, relatively little is known about whether the attentional biases of former 

problem drinkers who have maintained long-term abstinence from alcohol use change 

over time and, if so, how. This question is important because some theories of drinking 

behavior suggest that learned associations to alcohol cues do not extinguish during 

abstinence (Collins & Brandon, 2002; Hermans & Van Gucht, 2006) and thus render 

alcoholics perpetually vulnerable to alcohol cues. This, of course, has practical and 

clinical significance in that bias toward alcohol-related stimuli is predictive of relapse 

among individuals in treatment for alcohol-use disorders (e.g., Cox, Hogan, Christian & 

Race, 2002). 

The present study explored these issues by using multiple measures of 

attentional bias for alcohol-related cues as well as other cognitive and behavioral 

indices that might differentiate problem drinkers with varying lengths of abstinence from 

alcohol. Specifically, the experiment took advantage of state-of-the-art measures of eye 

movement (Leigh & Kennard, 2004) as a primary index of attentional bias. Other 

complementary measures, including those that tap cognitive mediation of reactions, 

approach-avoidance behaviors and subjective response to alcohol-related cues, were 

included to permit an in-depth analysis of the attentional bias phenomenon as a function 

of drinking history. 

Attentional bias, the orientation toward and/or maintenance of visual resources 

and cognitive processing on stimuli related to a current concern or goal is a pervasive 

phenomenon in everyday life. Imagine that one decided to purchase a particular make 

of automobile. Suddenly, he or she would see hundreds of the same car on the road. 

Attention seems to be drawn to anything related to the goal of obtaining that type of 

Attentional Biases and Alcohol Use 
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automobile. According to the Current Concern Theory of Motivation, (Cox et al., 2006), 

commitment to a goal (e.g., purchasing a car) leads to increased awareness of what is 

needed to meet that goal. Goal or concern-related cues (e.g., other cars, 

advertisements, and dealerships) engage visual and cognitive processes (i.e., 

attentional bias), and continue to do so until the goal or need is met (the car is obtained 

and habituation to its novelty occurs). This theory can be applied to any goal-directed 

behavior, including alcohol use. 

For most people, drinking alcohol is a short-term goal with limited importance. 

Incentives to drink alcohol are balanced against competing activities in the external 

environment and desires from one’s internal environment. However, if alcohol 

consumption has proved to be highly rewarding relative to other activities and desires, 

drinking has increased incentive value (cf. behavioral economics; Vuchinich, 1999). 

Over time, the goal of drinking may become dominant and result in implicit cognitive 

processes directed at goal attainment. These processes are considered to be elements 

of an attentional bias toward alcohol-related cues (Cox et al., 2006). 

Several theories have been offered to explain the development of attentional 

biases and other forms of implicit cognition surrounding alcohol use.  Among them are 

conditioning, social learning, and incentive-sensitization. Classical conditioning explains 

the ability of internal and external alcohol-related cues to elicit affective, cognitive, and 

physiological responses associated with alcohol consumption, or what is called “cue 

reactivity” (Rohsenow, Niaura, Childress, Abrams & Monti, 1991). Operant conditioning 

and social learning theory explain the development of alcohol use outcome 

expectancies and reinforcement contingencies that are likely to increase the incentive 

salience of drinking (Maisto, Carey & Bradizza, 1999; Goldman, Del Boca, & Darkes, 

1999; Breiner, Stritzke, & Lang, 1999). The development of memory associations 

across brain regions as the result of frequent experience with alcohol has been 

considered a form of implicit cognition (McClelland, 1998) and the resulting strong 

memory associations for alcohol-related cues and drinking outcomes can influence 

motivation (Stacy, 1997). The incentive-sensitization model of addiction (Robinson & 

Berridge, 2001) further suggests that brain reward pathways have been sensitized to 
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associated stimuli via neuroadaptation resulting from prolonged use that thereby 

increases cue salience. 

Thus, attentional biases for alcohol-related stimuli are believed to be over-

determined and to develop over time and accumulated experience with alcohol use. 

They have, in turn, been implicated in the maintenance of disordered drinking behavior. 

In this connection, Franken (2003) suggested that alcohol cues elicit a classically 

conditioned response that triggers automated cognitive processes. Similarly, Kavanagh 

et al. (2005) noted that alcohol-related cues can trigger intrusive thoughts and cognitive 

elaboration. In other words, the automatic (bottom-up) processing of cues disrupts 

higher-order (top-down) processes, resulting in the longer response times that are 

representative of the visual and cognitive processing that has been termed attentional 

bias. Hence, it is believed that attentional biases may increase vulnerability to relapse. 

Cox et al. (2002) provided some empirical evidence of this by showing that increases in 

attentional biases for alcohol-related stimuli assessed during a four-week course of 

treatment for alcohol dependent inpatients reliably predicted relapse during a three-

month follow-up period.  

These data suggest that attentional biases are still at work in short-term 

abstainers, but leave open the question of whether long-term abstinence from alcohol 

extinguishes attentional bias to alcohol-related cues with a commensurate decline in 

vulnerability to relapse based upon attentional bias. It is also possible that the meaning 

of alcohol-related cues could be altered by long-term abstinence—perhaps, for 

example, changing these cues to “warning signs.” Thus, they could remain influential, 

but involve different cognitive and behavioral contingencies. If true, this could have 

important implications for understanding relapse and improving strategies to prevent it. 

Related to the complex cognitive processes that appear to follow exposure to 

alcohol-related stimuli is oculomotor control—the simple physical control of the eye—

which is relevant to the construct of attention. Under normal viewing conditions, eye 

movement and attention are related (Issacowitz, 2005). Eye-tracking methodology 

captures the timing and location of saccades, or the small rapid jerky movements of the 

eye used to look at multiple targets sequentially. Saccades are voluntary movements, 

Eye Movement and Attention 
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but are generally produced using highly automated, well-learned visual strategies that 

operate below the level of conscious awareness, an indication of implicit learning and 

memory (Findlay & Walker, 1999). Tracking of these movements is accomplished using 

a camera placed in front of a computer display to permit the recording of eye 

movements and fixations. Among the measures of eye-movement responses to 

computer-generated target displays accessible using this system are latency of the 

initial orienting response, fixation location and duration, number of refixations to the 

same object, and total gaze time. Each type of response is believed to represent a 

different aspect of the cognitive and neurological processes related to attention (Findlay 

& Walker, 1999). 

Initial orienting responses are said to capture reflexive “bottom-up” processes that 

are driven by stimulus features and their novelty. These initial orienting responses 

represent one type of attentional bias, termed “pre-attentive bias,” which is regarded to 

be an indicator of attentional bias that is automatic and cannot be controlled through 

deliberate cognitive intervention. In contrast, fixations are voluntary, though highly 

automated routines representing processes that are influenced by stimulus features, 

motivation, memory and expectancy. These factors determine the relative importance of 

cues and, in turn, drive eye movements toward or away from them. In terms of 

attentional biases, fixation duration can be used to index perseveration and increased 

cognitive processing of a cue, whereas the number of re-fixations captures the ability to 

disengage and/or compulsive re-engagement with a cue (Findlay & Walker, 1999). 

Studies have used eye-tracking methodology to assess changes in eye 

movement due to acute (Crowdy & Marple-Horvat, 2004; Nyberg, Wahlstrom, 

Backstrom, & Poromaa, 2004) and chronic alcohol use (Kathmann, Wagner, Rendtorff, 

Schochlin & Engel, 1995). Although some components of eye movement are influenced 

by intoxication and/or a family history of alcoholism, there is no evidence that the eye 

movement parameters most pertinent to the present study (e.g., saccade latencies and 

frequency of visual search) are affected by these variables (Lamers & Ramaekers, 

2001; Blekher, Ramchandani, Flury, Foroud, Kareken, et al., 2002) and hence they 

appear to be viable for use in the assessment of attentional bias for the conditions and 

samples of interest here. 
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Although alternative methods have been used (lexical decision task, Waters & 

Green, 2003; event related potentials, Hermann, Weijers, Wiesbeck, Böning, & 

Fallgatter, 2001; flicker paradigm, Jones, Jones, Smith & Copley, 2003), the Stroop and 

dot-probe tasks are clearly the most widely used methods to demonstrate attentional 

biases in problem drinkers relative to non-problem or non-drinkers. Stroop tasks have 

produced attentional biases using textual cues in problem drinking participants relative 

to non-problem drinking controls, whether the alcohol-related words were compared to 

neutral words (Ryan, 2002; Stetter, Ackermann, Bizer, Straube & Mann, 1995; Johnsen, 

Laberg, Cox, Vaksdal & Hugdahl, 1994) or to personalized, concern-related words (Cox 

et al., 2002).  

Attentional Bias Research Methodologies 

Despite the popularity of the Stroop task, there are methodological issues that 

suggest using an alternative method.  One consideration is the use of textual rather 

than pictorial stimuli. Studies using textual Stroop tasks have yielded inconsistent 

results such that attentional biases were also found in controls (Bauer & Cox, 1998; 

Sharma, Albery & Cook, 2001; Lusher, Chandler & Ball, 2004). Although the selection of 

appropriate control groups may be an issue in these studies, some researchers have 

argued that textual tasks represent relatively weak tools to assess attentional bias, in 

part because they lack ecological validity. To evaluate this assertion, Bruce and Jones 

(2004) used a pictorial Stroop paradigm and found a larger effect size in comparison of 

the attentional bias of problem drinkers relative to non-problem drinkers than is typically 

observed in textual Stroop tasks.  

The dot-probe task is an alternative pictorial method that can be used to assess 

attentional bias related to drinking. In this task, neutral and alcohol-related cues are 

presented simultaneously, side-by-side. As the cues are removed, a dot is presented in 

the location where one or the other of the cues had been. The task is to press a button 

indicating the location of the dot. Faster reaction times to probes in the alcohol cue 

location suggest that attention was focused on that cue. The observed effects from both 

the Stroop and dot-probe tasks (attentional bias) appear to reflect the cognitive 

processing that such stimuli elicit. 
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Using the pictorial dot-probe task, problem drinkers have been shown to exhibit 

attentional bias toward alcohol-related cues, whereas non-problem drinkers did not 

(Townshend & Duka, 2001). Duka and Townshend (2004) followed this study with one 

that included both a Stroop task and a dot probe task after they administered beverages 

with three different alcohol concentrations (low, high, and placebo) to non-problem 

drinkers. Only participants in the low alcohol prime group demonstrated a significant 

attentional bias in the dot-probe task, although the results of all three groups were in the 

same direction. In the Stroop task, an attentional bias was not found, but more errors 

were made during the presentation of alcohol-related words in the high-dose group. The 

authors concluded that the high-dose prime may have resulted in satiety thereby 

reducing attentional bias in the dot-probe task. These data suggest that in non-problem 

drinkers, the pictorial dot-probe task produces more robust effects.  

Although the dot-probe task has proved to be somewhat unreliable when used to 

assess bias for anxiety-related stimuli in non-clinical samples (Schmukle, 2005) its 

effectiveness has been relatively robust when used to examine bias for alcohol-related 

stimuli in heavy drinking populations. Accordingly, a pictorial dot-probe task was utilized 

in the study based on its apparently more reliable and robust ability to capture 

attentional bias1

Despite the reliability of the dot probe task in heavy drinking populations, 

controversy exists regarding what aspects of attention are captured: a bias to detect 

and orient to these cues, as would be suggested by incentive-sensitization models 

(Robinson & Berridge, 2001) and/or a bias to maintain focus, as would be suggested by 

conditioning and learning theories (Rohsenow et al., 1991; Maisto et al., 1999; Goldman 

 for alcohol cues. 

                                                 
1
 Carry-over effects have also been noted in Stroop tasks where trial blocks were comprised of both smoking-neutral 

and neutral-neutral word pairs such that the neutral word pairs presented after smoking-related word pairs were 

responded to more slowly than word pairs presented after neutral word pairs. When trial type was held constant in 

each block, carry over effects were reduced (Waters, Sayette & Wertz, 2003). However, no carry-over effects have 

been noted in studies using alcohol-related stimuli or in dot-probe tasks and there has been no indication that same-

stimuli type trial blocks produce attentional bias. Given that carry over effects would reduce the effect size, it was 

believed that the most conservative approach was to utilize a typical dot-probe task with mixed-stimuli type trial 

blocks. 
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et al., 1999; Stacy, 1997). In an effort to resolve these issues, Field, Mogg, Zetteler & 

Bradley (2004) manipulated the length of stimulus exposure (200, 500 and 2000 ms) in 

a pictorial dot-probe task to tease apart initial orienting responses (within 200 ms) from 

sustained attention to alcohol-related pictures (at 500 and 2000 ms). In comparison to 

non-problem drinkers, problem drinkers showed an attentional bias for alcohol-related 

pictures presented at longer exposures (500 and 2000 ms), but not at the short 

exposure time (200 ms). The authors concluded that attentional biases were related to 

the maintenance of attention to cues rather than an initial orienting bias. If this were the 

case, attentional biases as measured by the dot-probe task should capture cognitive 

sequelae of cue reactivity, rather than reflect reflexive aspects of eye movement and 

visual perception. The relationship between specific eye movements and length of 

exposure time are somewhat arbitrary, as length of time it takes to initiate a saccade 

varies between 180 and 200 ms, and time to complete a saccade is between 20 and 40 

ms (Radach, personal communication). Thus, addition of eye-tracking to existing 

methods may help elucidate what aspects of visual and cognitive attention are at work 

in the phenomenon of attentional bias. 

Research in the extant literature has compared samples with varying drinking 

experience using Stroop and dot-probe tasks and has found that attentional biases 

occur primarily in problem drinkers, but not in non-problem drinkers (Stetter et al., 1995, 

Townshend & Duka, 2001, Cox et al., 2002, Bruce & Jones, 2004), supporting the 

aforementioned theories posited to explain the development of implicit cognition and 

attentional bias. To date, exploration of attentional biases has not been undertaken in 

populations of former problem alcohol users after long-term abstinence.  It is possible 

that, over time, attentional biases extinguish as the association between cues and 

consumption is broken or otherwise modified. However, the extinction process is 

unstable so that cues may still elicit reactivity depending upon when and where they 

occur. For example, Collins & Brandon (2002) found a renewal of salivary and urge 

ratings following extinction trials when alcohol cues were presented in contexts that 

differed from the extinction context. 

 An alternative outcome for former problem drinkers after long-term abstinence is 

that attentional biases continue (through conditioning and/or sensitization), but that the 
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associations made to the cues are modified by abstinence and efforts surrounding its 

maintenance. In one relevant study, Osafin, Palfai & Wechsler (2003) used a sequential 

priming task with a college sample.  Alcohol cues were presented, each followed by 

words representative of approach and avoidance motivations. They found that not only 

avoidance, but approach, motivations predicted binge episodes and drinking-related 

problems, albeit somewhat weakly. In another investigation, Grusser, Heinz, Raabe, 

Wessa, Podschus & Flor (2002) exposed alcoholics with only a brief history of 

abstinence to a startle paradigm designed to measure affective response to alcohol 

cues.  In this experiment, alcohol cues and brief noise blasts (startle probes) were 

intermittently presented during the recording of the eye blink component of startle and 

other physiological indices of emotional response. These researchers found reduced 

physiological arousal and attenuated startle responses reflective of approach 

motivations in these recently abstinent alcoholics, despite the participants’ self-reports 

of aversion to alcohol-related cues. Extrapolating from these data to attentional biases, 

if the attention given to alcohol cues is involuntary in nature, it may persist, whereas the 

subjective, cognitive sequelae may change from approach to avoidant inclinations as a 

function of drinking history. 

In summary, it is unknown how attentional bias functions in abstinent former 

problem drinkers. Is it a reflexive, involuntary, automatic process that continues despite 

extinction, or is it a malleable, voluntary and automated process that reflects cognition 

and motivation? The hypotheses presented reflect the latter premise. 
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We incorporated eye-tracking methodology into a pictorial dot-probe task to study 

a sample comprised of three groups: current Problem drinkers, Abstinent former 

problem drinkers, non-problem Social drinkers.   Participants also reported their 

affective responses to the pictorial stimuli and indicated their level of urge to drink 

associated with each picture. 

The Present Study 

Based on the empirical and theoretical literature reviewed above, the following 

hypotheses were formulated for dot-probe attentional bias (reaction time) scores: 

 

A1. Current Problem drinkers should show greater attentional bias (faster 

reaction times) for alcohol-related cues than those shown by Abstinent former 

problem drinkers.  

A2. Attentional bias scores in Abstinent former problem drinkers should vary as a 

function of length of abstinence, such that those with longer abstinence should 

show less bias than those with shorter abstinence. 

 

The following hypotheses were formulated for eye movement indicators of 

attentional bias that were assessed both in the context of the dot probe task and during 

the subsequent picture viewing task: 

 

B1. Initial fixation location on alcohol-related cues should be more frequent in 

current Problem drinkers than in Abstinent former problem drinkers.  

B2. Initial saccade latency in viewing alcohol cues should be shorter for current 

Problem drinkers than for Abstinent former problem drinkers. 

B3. Initial fixation duration on alcohol cues (representing perseveration on them) 

should be longer for current Problem drinkers than for Abstinent former problem 

drinkers. 

B4. Number of re-fixations on alcohol cues within the same trial (also 

representing perseveration) should be such that current Problem drinkers have 

more re-fixations on alcohol cues than Abstinent former problem drinkers. 
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The following hypotheses were formulated for urge ratings: 

 

C1.  Higher approach ratings for alcohol cues should be reported by current 

Problem drinkers than by Abstinent former problem drinkers.  

C2. Lower avoidance ratings for alcohol cues should be reported by current 

Problem drinkers than by Abstinent former problem drinkers. 

C3. Current Problem drinkers should rate the valence of alcohol cues as 

pleasant, whereas Abstinent former problem drinkers should rate them as 

unpleasant. 

C4. Current Problem drinkers should report lower arousal ratings when viewing 

alcohol cues than Abstinent former problem drinkers. 

 

Cognitive and behavioral indices related to drinking that might differentiate 

current Problem, Abstinent former problem, and non-problem Social drinking groups 

from one another were collected to permit later exploratory analyses to refine analysis 

of effect of group on dot-probe and eye movement indices of attentional bias, as well as 

urge and affective ratings related to alcohol cues. 
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METHOD 
 

Newspaper advertisements, flyers, and personal solicitations of community 

groups, local treatment centers, and meetings of Alcoholics Anonymous were used to 

recruit 72

Participants 

2 participants, age 25 to 55, with varying drinking histories “…for a study on 

deficits in attention, cognitive function and eye movement.” (See Appendix A for 

recruitment materials). Three subgroups were selectively identified: current Problem 

drinkers, Abstinent former problem drinkers (minimum of two years of abstinence), and 

non-problem Social drinkers. The age range was selected to (a) insure that problem 

drinking has been established as a habitual rather than a transitional behavior, and (b) 

to reduce the impact of age on eye movement3. Identification of the current Problem 

drinkers group was based upon AUDIT score (≥ 8) and alcohol use disorder diagnosis 

based upon Module E of the Structured Clinical Interview for DSM-IV-TR Diagnoses 

(SCID). The Abstinent former problem drinker group was defined using AUDIT score for 

last year of drinking (≥ 8), alcohol use disorder diagnosis based upon Module E of the 

SCID, and a minimum of two years of abstinence4

                                                 

2 Power analysis were done based upon a medium effect size (ES = .5; Cox, Fadardi & Pothos, 2006), alpha .05, and 

power .80.  For MANCOVAs with three groups (Non-Problematic, Problematic and Formerly Problematic Drinkers) 

and two covariates (Age and Family History) simultaneously predicting three dependent variables, a sample size of 

92 was required (if covariates were not significant, a sample size of 74 was needed). 

 as determined by the Lifetime 

Drinking History structured interview. Participants in this group were selected to 

maximize abstinence duration (ideally > 4 years), while maintaining comparable age, 

3
 Age affects saccadic velocity and accuracy but does not affect shift in attention (Munoz, Broughton, Goldring, & 

Armstrong, 1998; Kaneko, Kuba, Sakata & Kuchinomachi, 2003). 

4
 According to Walitzer & Dearing (2006), relapse rates for both men and women range from 22 to 75% across 

studies that followed up treatment from three months to three years. According to Miller, Walters, and Bennett (2001), 

an average of 24% of clients maintained continuous abstinence for 12 months or more during an 18-month follow-up 

period. According to a longitudinal study of alcoholic men (Valliant, 1996), the risk of relapse during abstinence 

decreased substantially between years two and three from 41% (23 of 56) to 16% (9 of 56). Therefore, recruitment 

efforts were aimed at the identification of participants with a minimum of two years but preferably four years or more 

of abstinence. 
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gender, and duration of problem drinking. The non-problem Social drinker group was 

defined based upon the guidelines used by NIAAA, 19925

People responding to advertisements and solicitations were screened via 

telephone to establish participation eligibility based upon (1) an estimation of current 

drinking quantity and frequency using the Drinking Behavior Questionnaire (DBQ; 

Cahalan, Cisin, & Crossley, 1969), (2) an initial assessment of current or past problem 

drinking behavior (scores 3 or more on the Short Michigan Alcohol Screening Test or 

SMAST; Selzer et al., 1975), and (3) screening for the absence of medical or psychiatric 

conditions that would preclude study participation (MSQ, developed in our laboratory). 

Exclusionary criteria included a history of schizophrenia, attention deficit disorder, 

seizures, severely impaired eyesight, or deficits in cognitive and motor functioning (as 

assessed by reading comprehension and observation during the laboratory session). 

Current use of or dependence upon psychoactive substances other than nicotine and 

alcohol was assessed and group differences tested. 

 and AUDIT scores (< 8). 

Participants meeting inclusion criteria were scheduled for an experimental 

session at the laboratory. They were instructed to abstain from alcohol and non-

prescription drug use the day of the experimental session and were told that they may 

be tested for both alcohol and drug use upon arrival at the laboratory to verify 

compliance. Because typical alcohol-seeking behavior occurs during the late afternoon 

and evening hours, experimental sessions were held during these times. Participants 

were paid $30.00 for their time spent in the lab (between two and three hours). 

Two computers were used in the experiment, one to present stimuli for the tasks 

and the other to record eye movements. Eye movements were recorded using an SR 

Research Ltd. EyeLink 1000 infrared desktop eye tracking system at a sampling rate of 

once every 2 ms 2000 Hz (2 samples every millisecond). The relative accuracy of the 

Apparatus 

                                                 

5 Moderate drinking is defined by the NIAAA as “drinking that does not generally cause problems, either for the 

drinker or for society” quantified as “up to two drinks a day for men and one drink a day for women” with an absence 

of binge drinking, defined as four or more drinks for women and five or more drinks for men in a single drinking 

episode (NIAAA, 1992; NIAAA, 1995). 
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system is in the order of a few seconds per arc (3/360 of a degree). Absolute accuracy 

in terms of short term repeatability of fixation position mapping (McConkie, 1981) was 

estimated using a 9-point calibration and validation routine. The experimenter accepted 

only those recordings whose accuracy was better than 0.5 degree for the two-

dimensional stimulus field. The online saccade detector of the eye tracker was set to 

detect saccades using an acceleration threshold of 8000 degrees per second squared 

and a velocity threshold of 30° per second. Stimuli were displayed on a 1024 wide x 768 

high pixel monitor screen subtending a visual angle of 2° horizontally and 2° vertically. 

The display was generated running at a refresh rate of 150 Hz.  

Sixteen alcohol-related and 16 non-alcohol appetitive beverage pictures taken 

from the Normative Appetitive Picture System (NAPS; Stritzke, Breiner, Curtin & Lang, 

2004) were used to form beverage pairs

Visual Cue Materials 

6. Thirty-two neutral-valence, low-arousal, non-

appetitive pictures taken from the International Affective Picture System (IAPS; Vrana, 

Spence & Lang, 1988) were used to create 16 neutral filler picture pairs7

                                                 
6
 NAPS pictures numbered 201, 202, 204, 205, 206, 211, 212, 213, 214, 215, 221, 222, 223, 224, 231, 233, 301, 312, 

321, 322, 324, 331, 332, 333, 334, and 335 were used in the experiment. To supplement these, six additional non-

alcohol appetitive pictures were obtained from the internet, depicting bottled water, hot tea, grapefruit juice, icewater, 

milk, and bottled soda. Internet pictures did not have valence and arousal ratings. 

. All picture 

pairs were matched on valence and arousal ratings. In addition, they were subjectively 

matched for complexity of picture design based upon brightness, color, and size and/ or 

number of objects. Examples of the alcohol-related pictures included a glass of wine, a 

glass of beer, or a bottle of whisky with a full shot glass. The non-alcohol appetitive 

cues included pictures of glasses of non-alcoholic beverages (i.e., water, milk, juice, or 

soda). Neutral non-appetitive filler items include pictures of objects, such as a book, 

basket, or rolling pin. All pictures were sized 337 x 450 (or 450 x 337) pixels using 

Microsoft Picture It! Premium 10. 

 
7
 IAPS pictures numbered 2446, 5130, 6150, 7000, 7002, 7004, 7006, 7009, 7010, 7020, 7025, 7030, 7031, 7034, 

7035, 7036, 7037, 7040, 7041, 7043, 7050, 7052, 7053, 7055, 7056, 7059, 7060, 7080, 7095, 7096, 7100, 7130, 

7140, 7150, 7161, 7170, 7175, 7179, 7182, 7183, 7185, 7187, 7205, 7217, 7224, 7233, 7235 and 7950 were used in 

the experiment. To supplement these, four additional neutral non-appetitive pictures were obtained from the internet 

depicting a brick, cement, stapler, and tape dispenser. Internet pictures did not have valence and arousal ratings. 
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The aforementioned stimuli pairs were used to create a practice block of ten trials 

using non-appetitive stimuli and four experimental blocks. Each of the four experimental 

blocks contained 16 pairs of beverage stimuli (alcohol and non-alcohol appetitive), and 

16 neutral, non-appetitive filler pair trials for a total of 128 trials. Experimental picture 

pairs were repeated four times, once for each of the four possible variables, i.e., picture 

location (left and right) or dot-probe (left and right). The presentation order was 

randomized for each subject and the blocks were counterbalanced across the sample. 

The visual display and response collection was created using SR Research Experiment 

Builder version 1.4.128 (SR Research Ltd., Mississauga, Ontario, Canada). All stimulus 

pairs were presented side-by-side on a 1024 wide x 768 high pixel color monitor. Left 

and right margins 20 pixels wide were created, leaving a gutter between the two 

pictures of at least 80 pixels depending upon picture orientation (portrait or landscape). 

A central fixation cross (18 pixels square) was presented for 500 ms, immediately 

followed by a picture pair for 500 ms. Upon offset of the picture pair a dot probe (18 

pixels round) appeared in the center of either the left (at 247 pixels) or right (at 759 

pixels) location which remained until subjects responded. The interval between the 

participants’ response and the fixation cross at the start of the next trial was 1000 ms. 

During this time, a programmed visual boundary required the participant to focus again 

in the center of the screen before the beginning the next trial so as to encourage fixation 

on the cross. There was a time lapse of less than 10 ms between successive events, 

which was dependent upon the screen refresh rate of 150 Hz and the timing controlled 

by SR Experiment Builder. The dependent variable for this task was the latency in ms to 

respond to the dot probe. 

Dot-probe Task 

To control for any effect that dot-probe task instructions or strategizing might 

have on eye movement, the aforementioned stimuli were also presented for ad lib 

viewing after the dot probe task was completed. One practice block of ten non-

appetitive trials and two experimental blocks of 32 alcohol and non-alcohol appetitive 

trials, counterbalanced for picture location (left/right) were presented. A fixation cross 

was presented for 500 ms followed by the picture pair, also presented for 500 ms. The 

Picture Viewing Task 
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interval between the pictures disappearing and the presentation of the fixation cross at 

the start of the next trial was 1000 ms. 

 The 16 alcohol-related and 16 non-alcohol appetitive cues used in the dot-probe 

task were presented individually on a computer so that participants could rate each 

picture in terms of approach and avoidance inclinations as well as valence and arousal. 

Five non-alcohol appetitive filler pictures taken from NAPS were used for practice trials. 

Participants were asked to view the picture for 3000 ms before each ratings page was 

revealed. Participants were allowed to self-pace their approach and avoidance ratings 

made using a 9-point unipolar scale (0-8), as well as their valence and arousal ratings, 

made on a 9-point bipolar scale. Upon completion of the ratings page, a blank page was 

presented for 3 seconds to prompt raters to prepare for the next slide. An inter-trial 

interval (ITI) of 1000 ms was used throughout. 

Urge Ratings 

Upon arrival at the laboratory, a consent form was signed and the participant’s 

age was verified. Breath alcohol concentration (BrAC) was measured using an Alco-

Sensor III Breathalyzer (Intoximeters, Inc., St. Louis, MO) with a reading of 0.00 

required for participation. Drug intoxication was assessed by informal behavioral 

observation (e.g., of slurred speech, motor impairments, dilated pupils; ability to focus, 

understand instructions and provide appropriate responses) and if detected, participants 

were excluded. The self-reported date and time of last alcohol, drug and nicotine use 

was recorded. 

Procedure 

To facilitate data collection, whenever possible, two participants were run 

concurrently. This involved one participant completing the experimental tasks with the 

experimenter, while the second completed the interviews with a clinically-trained 

graduate student diagnostician. Upon completion of these tasks, the experimenters 

switched participants to finish the remaining protocol. Sequencing of protocol 

components was noted and random assignment across groups tested8

During the experimental tasks, each participant was asked to place his or her 

chin in a headrest that was positioned in front of the desktop eye tracking camera and 

. 

                                                 
8
 Chi square analyses revealed no group differences in interview order (X

2
 2 df = 3.82, p = .15). 
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computer visual display. The distance between the visual display and the chinrest was 

60.5 cm. A nine-point calibration procedure was performed to assess deviations from 

eye movement and camera tracking (M = 0.3 deg). After each of the trial blocks, the 

calibration procedure was repeated to ensure accuracy of recording. 

Once seated, baseline (T1) measures of mood were collected using the Positive 

and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988).  Alcohol and 

drug approach/avoidance inclinations were measured using the AAAQ and DAAQ 

(Stritzke, Breiner, Curtin, & Lang, 2004) whereas smoking urges were assessed using 

the Questionnaire Smoking Urges-Brief (QSU-B; Cox, Tiffany & Christen, 2001). 

Participants then completed the four blocks of the dot-probe task. They were asked to 

read the instructions on the computer screen and told that their reaction time was being 

measured. They were instructed to look at the fixation cross when it appeared on the 

screen. The fixation cross was followed by a pair of pictures and after these a dot probe 

appeared to the either the left or the right of the screen in the center of the position that 

was previously occupied by one of the pictures. They were instructed to press as 

quickly and as accurately as possible one of the two response keys (left and right 

buttons on a game control pad) to indicate the side of the screen on which the dot probe 

appeared. Each participant received ten practice trials using neutral stimuli from IAPS. 

Following the dot-probe task, participants were asked to look at the same 

pictures for the picture viewing condition to assess eye movement patterns absent the 

dot-probe task. They were instructed to examine the pictures while eye movements 

were recorded. Upon completion of this task, the eye tracking equipment was removed 

and a second set of PANAS, alcohol and drug use inclinations assessment, and QSU-B 

evaluation was administered (T2).  

To complete the Urge Ratings of individual alcohol cue and non-alcohol 

beverage cue pictures, the participants were positioned 60.5 cm away from the 

presentation monitor. The concepts of approach, avoidance, arousal and valence, and 

how each of these dimensions should be used to rate their responses to the individual 

pictures were explained. Participants were encouraged to make their ratings for each 

dimension independent of the others and to base them on their current reaction to each 

cue rather than on their long-term drinking intentions. 
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 Immediately following this task, the PANAS, alcohol and drug use inclinations, 

and QSU-B were re-administered (T3). All participants were given a break so that they 

could relax and smoke if they chose to. Following the break, two interviews were 

administered: the SCID and Lifetime History. Finally, participants completed the self-

report measures listed below (with the exception of those used for screening purposes). 

For those subjects who were interviewed first, a break preceded completion of the 

experimental tasks. The tasks were then followed by administration of the self-report 

measures. 

Medical Screening Questionnaire (MSQ). The MSQ is a self-report instrument 

developed in our lab that assesses lifetime experience of medical conditions, 

medication use, tobacco use, illicit drug use and use of psychological services and 

related diagnoses (i.e., mood, anxiety, substance use, brain disorders, psychosis, or 

mental retardation). Any medical or psychiatric conditions that had occurred within the 

last year were also queried. This information was gathered to help determine study 

eligibility and explore the impact of such variables on the primary measures of interest 

in the study. 

Screening Measures 

Drinking Behavior Questionnaire (DBQ). The DBQ is a 10-item self-report 

measure created by our laboratory based upon the work of Cahalan, Cisin, & Crossley 

(1969). These items were designed to assess the extent to which behavioral and 

physiological tolerance from regular alcohol use has developed.  In this study, the six 

items that address frequency and quantity of drinking were utilized. The current 

frequency of alcohol consumption, moderate intoxication and drunkenness were 

assessed using a 10-point scale, ranging from once a month or less to 21 or more times 

per week. Quantity was indicated by the number of drinks necessary to reach each of 

these states of inebriation. These factors were multiplied to create three indices of 

alcohol consumption. Similar self-report indices have been deemed reliable indices of 

routine drinking behavior (Adair, Craddock, Miller & Turner, 1996). 

Short Michigan Alcohol Screening Test (SMAST; Selzer, Vinokur & Rooijen, 

1975). The SMAST is a 13-item self-administered version of the MAST used to screen 

for abuse and dependence. The SMAST focuses on whether individuals identify 
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themselves as an alcoholic, have had work or family-related trouble due to alcohol use, 

or have had legal problems related to drinking and driving. The SMAST was used to 

screen for lifetime problem drinking behavior. 

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I/P; First et al. 

2002).  The SCID-I/P is a semi-structured interview guide that enables a clinician to 

make DSM-IV Axis I diagnoses by asking questions relevant to diagnostic criteria. The 

SCID-I/P is geared toward patient populations in which a psychotic screen is needed, 

but specific diagnoses related to the psychosis are not. Inter-rater reliability varies 

based upon diagnostic category but range from .57 to 1.0 (fair to excellent). Only 

Module E (Substance Use Disorders) was used to specify diagnoses. Participants were 

also asked to estimate the year/age when their problem drinking had begun, with 

“problem” based upon the diagnostic criteria provided. 

Predictor Measures 

 Lifetime Drinking History (LDH; Skinner & Sheu, 1982). The Lifetime Drinking 

History is a structured interview that is designed to provide information on patterns of 

alcohol consumption starting from the onset of regular drinking. Beginning with the first 

year that regular alcohol consumption began, in a chronological fashion, the interviewer 

traces the participant’s alcohol consumption to the present. Within each major phase, 

frequency of drinking, typical and maximum quantity consumed per occasion, types of 

beverages, style of drinking, blackout frequency/duration and life events that mark a 

change in drinking pattern are recorded (such as legal problems, treatment contact, 

and/or hospitalizations). The same procedure was used to assess treatment history and 

cumulative abstinence from alcohol, including the frequency and duration of in- and out-

patient treatment, past and current attendance at self-help groups concerned with 

alcohol or drug use, the number of periods of abstinence greater than six months and 

the length of current abstinence. Reliability of the LDH has been found to be moderate 

to high (r =.52 to .81; Sobell, Sobell, Riley, Schuller, Pavan et al., 1987). To maximize 

recall, techniques used in the Timeline Followback procedure were utilized.  These 

included such tactics as reference to a calendar, asking the participant to recall special 

events, and mentioning world events. This method has been successfully utilized in 
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recording valid drinking behavior and treatment contact for at least a 12 month period 

(Sobell & Sobell, 1992; Breslin, Borsoi, Cunningham & Koski-Jannes; 2000). 

Alcohol Use Disorders Identification Test (AUDIT; Bohn, Babor, & Kranzler, 

1994). The AUDIT consists of a 10-item core questionnaire designed to identify 

hazardous, harmful and alcohol dependent individuals. Current- and non-drinkers 

answered the questions based upon the last 12 months of drinking. Former drinkers 

responded to the questions based on the last 12 months of their drinking career. The 

AUDIT is significantly correlated with medical effects of problem drinking and 

differentiates harmful and non-harmful drinkers (Bohn, Babor, & Kranzler, 1994). 

Demographic information. Age, gender, employment status, level of education 

and religious involvement were obtained for each participant. 

Exploratory Measures  

Family Tree Questionnaire (FTQ; Mann, Sobell, Sobell, & Pavan, 1985). The 

FTQ is a self-report instrument that assesses problem drinking among the respondent’s 

paternal or maternal grandparents, parents, siblings, and self. Family members are 

coded as (a) an abstainer/never drank, (b) a non-problem drinker, or (c) a problem 

drinker. Reliability for first-degree and second degree relatives were kappa =.92 and 

.78, respectively in an alcohol abusing sample. Reliabilities in a non-alcohol abusing 

sample were .93 and .94, respectively. The number of family members who drank 

problematically was recorded to control for possible effects of a family history of 

alcoholism. 

Temptation and Restraint Inventory (TRI; Collins & Lapp, 1992). The TRI is a 15-

item two-factor self-report measure that assesses both temptation and restraint in 

consuming alcohol. The two factors, Cognitive and Emotional Preoccupation (CEP) and 

Cognitive and Behavioral Control (CBC), represent both unsuccessful and successful 

regulation of drinking. Internal consistency of the TRI is .77. 

Alcohol Abstinence Self-Efficacy Questionnaire (AASEQ; DiClemente, Carbonari, 

Montgomery & Hughes, 1994). The AASEQ is a 20-item, four-factor self-report measure 

used to assess one’s belief that they can refrain from consuming alcohol across a 

variety of high-risk drinking situations. The four-factors (and their reliability coefficients) 
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are Negative Affect (.99), Social Positive (.86), Physical and Other Concerns (.60) and 

Withdrawal and Urges (.70).  

Effectiveness of Coping Behaviors Inventory (ECBI; Litman, Stapleton, 

Oppenheim, Peleg & Jackson, 1984). The CBI is a 36-item four factor self-report 

measure that assesses how well various means of refraining from drinking have worked 

for that individual. The resultant factors are Positive Thinking, Negative Thinking, 

Avoidance/Distraction, and Seeking Social Supports. These factors differentiate 

problem drinking women from abstinent women, and all but the Seeking Social 

Supports factor differentiated problem drinking men from abstinent men. 

Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES; 

Maisto, Conigliaro, McNeil, Kraemer, O’Connor & Kelley, 1999). SOCRATES is a 19-

item, three-factor self-report measure with good reliability (.89-.91) that assesses an 

individual’s readiness to change their drinking behavior.  The three factors capture 

ambivalence or uncertainty about drinking, recognition of drinking problems and 

whether steps have been taken to change. 

Barratt Impulsiveness Scale (BIS-11; Patton, Stanford & Barratt 1995). The BIS-

11 is a 34-item, self-report measure that results in three factors representing Attention, 

Motor and Non-Planning Impulsivity. The BIS-11 was found to have good internal 

consistency in an undergraduate sample (α = .82). This measure was used to assess 

group differences in overall impulsivity and in post-hoc analyses in its relationship to 

attentional bias and eye movement. 

Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988). 

The PANAS is a 12-item self-report measure that assesses both positive (PA) and 

negative (NA) affect. Participants rated the extent to which they experienced each of the 

12 descriptors during the current moment on a 5-point Likert scale. Repeated measures 

were taken pre-experimentally (before being fitted with eye-tracking equipment), pre-

task, and post-task. The positive affect scale has an internal reliability of .89 and the 

negative affect scale has an internal reliability of .87. PANAS scores were utilized to 

examine within- and between- subjects changes in mood. As appropriate, scores were 

Repeated Measures 
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used as covariates in analyses to control for group differences in mood and/or the 

impact that mood changes might have on the primary dependent variables. 

Questionnaire of Smoking Urges-Brief (QSU-B; Cox, Tiffany & Christen, 2001). 

The QSU-B is a 10-item self report measure that assesses the urge to smoke in the 

present moment. A two factor solution is obtained reflecting (1) desire and intention to 

smoke and (2) relief from negative affect.  The QSU-B was used to assess changes in 

smoking urges across the experiment and evaluate its possible influence on key 

experimental measures. 

Alcohol and Drug Approach and Avoidance. Participants were asked to endorse 

one of the following statements several times throughout the procedure to assess 

alcohol use inclinations: (1) I want to drink alcohol and I would not avoid drinking 

alcohol; (2) I want to drink alcohol; and at the same time I would avoid drinking alcohol; 

(3) I do not want alcohol, and I want to avoid alcohol and (4) I do not want alcohol; at 

the same time I do not want to avoid drinking alcohol (McEvoy, Strizke, French et al., 

2004). The same four questions were reworded to assess inclinations to approach 

and/or avoid drugs. 

As part of debriefing, participants were probed for any distress, cue reactivity or 

urges to use alcohol or drugs. Participants were also queried about their day to day 

experiences with attentional bias, cue reactivity and craving to inform future research. If 

suggested by data collected and/or client concerns, normative drinking information and 

treatment referral were provided. Participants were then paid and thanked for their time 

and effort. 

Debriefing 
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RESULTS 

 

Microsoft Excel was used to accumulate and score interview, individual 

difference measures, and urge rating task data. Likert scale urge ratings were averaged 

across trials for each of the two key stimulus types (alcohol-related and non-alcohol 

beverage pictures) on four dimensions (approach, avoidance, valence, and arousal). 

Data Reduction 

For the dot probe reaction time and picture viewing tasks, SR Research EyeLink 

software produced eye data (.edf) files for each participant. These files were 

transformed into tab delimited text files using custom built software (XML Manager and 

EyeScan Visualization Software) as well as Microsoft Excel. Individual files were then 

merged in to one database using SPSS where dependent variables were calculated. 

Information concerning picture content, picture orientation (portrait, landscape), 

dot location, trial condition (beverage pictures or filler pictures) presentation order 

(block, time), group membership (social, problem, formerly problem), and viewing areas 

(pictures, dot) for each trial was added to the dataset. The timing of stimuli presentation 

was superimposed on the data to identify and select the saccades, fixations and 

reaction times that occurred during the related stimulus presentation within trial-specific 

viewing areas. Saccades with latencies less than 80 ms and fixations less than 60 ms in 

duration were excluded from the dataset as is conventional (c.f., Findlay & Walker, 

1999; Radach lecture, 2005). 

The remaining recorded eye movements resulted in the following dependent 

variables for each trial: initial fixation location, latency, and duration; refixation count and 

viewing time of initially fixated pictures, as well as secondary fixation count and viewing 

time of the opposite picture in the same trial. These dependent variables were then 

summed or averaged across trials and blocks to single values for each variable per 

participant. 

For the dot probe task, reaction times were calculated by subtracting the time 

stamp of the button press from the time stamp of the dot presentation. Reaction times 

for practice trials, trials with button press errors, and responses less than 70 ms and 
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greater than 2000 ms were excluded (Field, Mogg, Zetteler & Bradley, 2004; 

Townshend & Duka, 2001). 

 Data were examined for accuracy. Corrections were made where errors were 

found. Missing values were imputed for demographic variables using group means (less 

than 5% of the data). Variables were sorted by group membership for examination of 

distributions and identification of outliers. Univariate normality was assessed and 

outliers identified via boxplots, histograms and statistics measuring skew and kurtosis. 

When a small number of data points were responsible for skew and kurtosis, these were 

reduced to the next highest value in the range to minimize their influence. Where 

distributions had extreme values for skew and kurtosis, data were transformed. Where 

distributions demonstrated restriction in range, data were dichotomized and 

nonparametric procedures were used. 

Data Preparation 

Multivariate outliers were identified via Mahalanobis’ distance and scatterplots, 

which were also used to assess distributions. Imputed data and outliers were identified 

to facilitate performing statistical tests with and without these data9

Homogeneity of covariance across groups was assessed using Box’s M. If data 

violated homogeneity of covariance, participants were randomly removed to balance 

group cell sizes or statistics that are robust to these violations were used (Pillai’s Trace 

F) with a more stringent significance test (p = .01). Equality of error variance across 

variables was assessed using Levene’s Test of Homogeneity and Epsilon. If unequal 

error variance occurred and/or Epsilon was < .7, Greenhouse-Geisser corrections were 

employed and, where applicable, Tamhane’s T2 for multiple comparisons. 

Multicollinearity was assessed via bivariate correlations. Where variables were 

redundant (r  > .8), those with greater theoretical import were retained. In analyses, 

tolerance statistics were examined for acceptable values (Tabachnick & Fidell, 2007). 

. 

                                                 
9
 There were no group differences in the presence of outliers (X

2
, 2 df = 1.19, p = .55). 
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 Seventy-two participants completed the study. Fifty of these responded to 

newspaper advertisements, 10 responded to word-of-mouth information/solicitation, and 

12 were recruited from Alcoholics Anonymous. In the Problem group, two participants 

reported using alcohol and four reported using other drugs within 24 hours of the 

experiment. Although not overtly affected during the experiment, their responses added 

considerable variability to the dataset and therefore were excluded from analyses. The 

remaining sample of 66 (33 men and women) ranged in age from 25 to 55 (M = 38.27, 

SD = 9.39).   

Descriptive Demographic and Individual Difference Analyses 

As outlined in the method section, group membership was determined using 

AUDIT scores, SCID Module E primary and secondary diagnoses, current quantity and 

frequency of alcohol consumption, and information obtained from the Lifetime Drinking 

History interview. These criteria resulted in the following groups: Social (n = 22), 

Problem (n = 24), and Abstinent (n = 20).  See Table 1 for group and sample 

characteristics. 

Univariate ANOVAs showed that groups differed significantly on the AUDIT (F 2 df 

= 41.65, p < .01), such that groups were significantly different (ps < .01) from each 

other, with the Social group (M = 4.00, SD = 1.98) less than the Problem (M = 12.63, SD 

= 7.28) or Abstinent groups (M = 24.00, SD = 9.83). The weekly quantity X frequency 

index was also significantly different (F 2 df = 25.82, p < .01), such that the Problem 

group (M = 14.06, SD = 10.93) differed significantly from both the Social (M = 3.42, SD 

= 3.16) and Abstinent groups (M = 0.00, SD = 0.00) groups (ps < .01). 
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Table 1. 

Demographics and Individual Differences_______________________________ 

 Age*             38.27   (9.39)    36.55  (9.51)     36.21   (9.99)    42.65   (7.18) 

Means (SD)           Entire Sample_      Social______   Problem___     Abstinent_ 

 Qty/Freq**              6.25   (9.10)      3.42  (3.16)     14.06 (10.93)      0.00   (0.00) 

 AUDIT**            13.03 (10.55)      4.00  (1.98)     12.63  (7.28)     24.00   (9.83) 

 Years Drank            16.63  (8.78)     16.91(10.18)     15.29  (8.15)    17.93   (8.03) 

 Family Members**     3.37  (2.37)      1.82  (1.94)        3.42  (1.86)      5.03   (2.26) 

 Age Onset**             18.00  (3.90)    19.12  (3.47)      18.75  (4.64)    15.85  (2.41) 

Age Problematic       22.89  (8.02)     20.50  (2.35)     24.87 (10.55)    21.35  (4.83) 

 Age Cessation*        34.20  (8.26)      0.00 (0.00)         0.00  (0.00)    34.20   (8.26) 

Times Abs**                0.77  (1.03)      0.00 (0.00)         0.79  (1.00)      1.59  (1.00) 

Current Abs**              2.72 (5.97)       0.00 (0.00)         0.00  (0.00)      8.97  (7.93)   

Total Abs Yrs**           3.72  (6.34)       0.00 (0.00)         2.38  (4.34)      9.42  (7.90) 

Inpatient Tx**              0.18  (0.52)       0.00 (0.00)         0.03  (0.13)      0.55  (0.83)   

Outpatient Tx**           0.16  (0.37)       0.00 (0.00)         0.08  (0.26)      0.45  (0.51) 

Therapy Sessions      3.62 (13.85)       0.00 (0.00)        3.05 (13.87)     8.29 (19.61) 

Medical Visits             1.36   (4.98)       0.00 (0.00)        1.45   (6.67)     2.75  (5.81) 

Gender 

N (% of Total)              66  (100.0)         22 (33.30)         24   (36.40)      20  (30.30) 

Male                33      (50.0)      10   (15.20)        13   (19.70)     10   (15.20) 

Female              33      (50.0)      12   (18.20)        11   (16.70)     10   (15.20) 

Smoking Status++ 

No                45     (68.20)     21  (31.80)         10   (15.20)     14  (21.20) 

Yes                21     (31.80)       1    (1.50)         14   (21.20)       6    (9.10) 

Medical Prescription Drug Use 

 None                16     (24.02)       6    (9.10)           5    (7.60)        5    (7.60) 

Yes                50     (75.80)     16  (24.20)         19  (28.08)      15  (22.70) 
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Table 1 (continued). 

Demographics and Individual Differences_________________________________ 

Illicit Drug Use++ 

N (% of Total)           Entire Sample_          Social____      Problem___   Abstinent__ 

None                52     (78.80)     18  (27.30)         14  (21.20)        20 (30.30) 

Yes                14     (21.02)       4    (6.10)         10  (15.20)          0   (0.00) 

Psychoactive Prescription Drug Use 

None              53   (80.30)       19  (28.80)          21  (31.80)        13  (19.70) 

Yes              13   (19.70)         3    (4.50)            3    (4.50)        7  (10.06) 

 Mental Illness History+ 

None              40    (60.60)      15  (22.70)          18   (27.30)         7  (10.60)  

Yes              26    (39.40)        7  (10.60)            6     (9.10)      13  (19.07) 

Primary Diagnosis 

  None                17   (25.80)        17  (25.80)     0    (0.00)        0    (0.00) 

  Alcohol Dep               38   (57.60)          1   (1.50)   18  (27.30)      19   (28.80)     

  Alcohol Abuse          10   (15.20)           4   (6.06)     5    (7.60)        1    (1.50) 

  Cannabis Abuse         1    (1.50)           0   (0.00)     1    (1.50)         0    (0.00)  

Secondary Diagnosis 

  None                39   (59.10)        22    (33.33)   12  (18.18)        5     (7.60) 

  Alcohol Abuse             1    (1.50)           0     (0.00)     1    (1.50)        0     (0.00) 

  Amphetamine Dep       3    (4.50)          0     (0.00)          0    (0.00)         3     (4.50) 

  Cannabis Abuse          3    (4.50)          0     (0.00)     3    (4.50)         0     (0.00) 

  Cannabis Dep             5     (7.60)         0     (0.00)           4    (6.06)         1     (1.50) 

  Cocaine Abuse            1    (1.50)         0     (0.00)           0    (0.00)         1     (1.50) 

  Cocaine Dep               9   (13.60)        0      (0.00)           2    (3.00)         7   (10.60) 

  Opioid Dep                 2     (3.00)         0     (0.00)           0     (0.00)         2    (3.00) 

  Polysubstance Dep    2     (3.00)         0     (0.00)           1     (1.50)         1    (1.50) 

  Sedative Abuse          1     (1.50)         0     (0.00)           1     (1.50)         0    (0.00) 
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Table 1 (continued). 

Demographics and Individual Differences_________________________________ 

Family History Alcohol Problems++ 

N (% of Total)           Entire Sample_     Social___    _   Problem____     Abstinent__ 

Negative          8    (12.10)          7  (10.60)           1    (1.50)           0    (0.00) 

Positive          58    (87.90)        15  (22.70)         23  (34.80)         20  (30.30) 

Treatment Received++ 

None            44    (66.70)         22  (33.30)        17  (25.80)           5    (7.60) 

Yes            22    (33.30)           0    (0.00)          7  (10.60)         15  (22.70) 

AA Attendance ++ 

None            40    (60.60)         22  (33.30)         15  (22.70)          3    (4.50) 

Yes            26    (39.40)          0    (0.00)            9  (13.60)        17  (25.80) 

*Significant group differences found ANOVA F 2 df, p < .05. 

**Significant group differences found ANOVA F 2 df, p < .01 

+Significant group differences found X2 
2 df, p < .05. 

++Significant group differences found X2 2 df, p < .01. 
 

 
 Structured clinical interviews found that 77.3% (n = 17) of the Social group 

received no diagnosis. Four members received a diagnosis of alcohol abuse and one 

alcohol dependence, but because their AUDIT scores, Q/F indices, and drinking history 

did not support current problems, they were included in the social group.10

The Lifetime Drinking History interview revealed that age of drinking onset was 

significantly different across groups (F 2 df = 4.90, p < .01) and that the Abstinent group 

(M = 15.85, SD = 2.41) differed significantly from both the Social (M = 19.12, SD = 3.47) 

and Problem (M = 18.75, SD = 4.64) groups. Neither number of years drinking alcohol 

 In the 

Problem group, 95.8% received a primary diagnosis of alcohol dependence or abuse (n 

= 23) and 4.2% (n = 1) received a primary diagnosis of cannabis abuse. Secondary 

diagnoses were found in 50% (n = 12) of this group. In the Abstinent group, 100% (n = 

20) received a primary diagnosis of alcohol dependence or abuse. Secondary 

diagnoses were found in 75% (n = 15) of this group. See Table 1 for lists of primary and 

secondary diagnoses. 

                                                 
10

 All analyses were run with and without social drinking participants who received alcohol use diagnoses, and the 
pattern of results did not differ from those reported. 
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nor age when drinking became problematic was significantly different across groups 

(see Table 1 for details). 

Group differences on demographic and other individual difference variables were 

examined using Chi Square and ANOVA analyses (see Table 1 for details). Group 

differences were found for smoking status (X2 2 df = 15.35, p < .01) and illicit drug use 

(X2 2 df = 11.51, p < .01) in expected directions. Significant group differences were found 

for age (X2 2 df = 15.35, p < .01) such that the Abstinent group was somewhat older (M = 

42.65, SD = 7.18) than either the Social (M = 36.55, SD = 9.51) or Problem (M = 36.21, 

SD = 9.99) groups. Group differences were also found for history of mental illness (X2 2 

df = 8.10, p < .05), such that the Abstinent group reported higher frequency of mental 

illness (n = 13) than either the Social (n = 7) or Problem (n = 6) groups.11

Because these between-group differences were either unexpected and/or 

potentially important for theoretical reasons, the following variables were regressed on 

each dependent variable to assess their impact: age (Age), smoking status (Smoke), 

illicit drug use (Drugs), history of mental illness (MI), and family history of alcoholism 

(FamHx). If the dependent variable regressed on the demographic variables resulted in 

a statistically significant effect, that variable was tested in the analyses as a covariate, 

despite statistically significant moderate correlations

 Group 

differences were noted in the number of participants who did not report family history of 

alcoholism (X2 2 df = 12.20, p < .01), such that the Abstinent (n = 0) and Problem (n = 1) 

groups differed significantly from the Social group (n = 7). However, all groups reported 

a high rate of alcoholism among their relatives (Social: n = 15, Problem: n = 23, 

Abstinent: n = 20). No significant group differences were found for gender, medical 

prescription drug use, or psychoactive prescription drug use. 

12

 

 which suggested that much of the 

variance would be represented by group membership. 

 

                                                 
11

 As the rate of mental illness should be similar in problem and abstinent groups, this finding is likely a function of 

exposure to helping professions during the treatment of alcoholism. 
12

 Correlations with group membership were as follows: Age, r = .26; Smoke, r  = .48; Drugs, r = .42, MI, r = .35, and 

Fam Hx, r = .43. Age and MI were significant at p < .05, Smoke, Drugs, and Fam Hx were significant at p < .01. 
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 Repeated measures ANOVAs were used to examine within-subjects order 

effects (Block), practice and/or fatigue effects (Time), and between-subjects order 

effects (List) on dot probe reaction time (RT) for 63 participants (Problem, n = 22; 

Abstinent, n = 20; Social, n = 21). There was no main effect for experimental Block or its 

interactions. There was a significant main effect of Time (F 3, 58 df = 3.66 p < .05), but no 

significant interactions with group (see Figure 1). Data were collapsed across block and 

time to assess between-subjects order effects (List). Between subjects order effects and 

its interactions were also non-significant. 

Dot Probe Reaction Time 

 

 

Figure 1. Reaction time indicators of attentional bias from the dot probe task: Effect of 
Time. 
 
 

RT difference scores were calculated by subtracting RTs for non-alcohol 

beverage cues from alcohol cue RTs.13

                                                 
13

 Results for one abstinent participant’s RT data were calculated separately because the .edf file was not readable. 

Three participants’ data had to be deleted because of outliers.  The resulting N for this analysis was 60 (n = 20 each 

group). 

 Multiple regression analysis was used to assess 

effect of Age, Smoke, Drugs, and MI on RT difference scores. None of these potential 

covariates had significant effects. Although the overall univariate ANOVA for RT 

difference scores yielded only marginal significance (F 2, 57 df = 2.84, p = .07), the 

planned contrast between the Problem and Abstinent groups revealed that they were 
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significantly different from one another in the direction predicted by hypothesis A1, (one-

tailed test, t 57 df = -1.73, p < .05). These results are depicted in Figure 2. The abstinent 

group’s reaction time was 12 ms slower than that of the problem group on alcohol cues 

relative to non-alcohol beverage cues, indicating that those in the abstinent group were 

less likely than current problem drinkers to be viewing alcohol cues at the time the dot 

probe was presented. Although there was no a priori hypothesis for the comparison 

between abstinent and social groups, the two also differed significantly (two-tailed test, t 

57 df = -2.28, p < .05) such that the abstinent group’s mean difference was 15 ms slower 

than the social group on alcohol versus other beverage cues. The social and problem 

groups did not differ from one another. Length of abstinence was regressed on RT 

difference scores for the formerly problem group to determine if attentional bias varied 

as a function of length of abstinence (hypothesis A2). The model was non-significant. 

 

 

Figure 2. Reaction time indicators of attentional bias from the dot probe task: Effect of 
Drinking Group.  
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The dot probe eye movement dataset reflected the experimenter’s observations 

that participants were more focused on the dot probe task than on the picture 

presentations. Of the 64,072 eye movements recorded across 66 participants, only 

3238 represented fixations on picture cues in valid trials. Of these, 761 were on alcohol 

cues, 782 were on non-alcohol beverage cues, and the remaining fixations were on left 

(968) or right (727) neutral filler picture cues. Some participants had entire blocks 

without any fixations on picture cues, instead fixating on non-picture areas or only when 

the dot probe appeared. These results were not altogether unexpected as similar 

patterns were reported in a comparable experimental paradigm involving smokers 

(Mogg, Bradley, Field & De Houwer, 2003). It is perhaps noteworthy in this context, 

however, that the Abstinent group appeared to make fewer fixations on picture cues of 

all types (alcohol, non-alcohol beverage, and neutral fillers; M = 8.96, SE = 2.61) than 

participants in either of the other two drinking groups (Social: M = 14.04, SE = 2.32; 

Problem: M = 14.48, SE = 2.26), though the main effect for group was not significant 

due to high variability. In any event, empty cells made it impossible to use a repeated-

measures MANOVA design to assess practice or fatigue effects (Time), order effects 

within subject (Block), or order effects across subjects (List) due to listwise deletion, so 

MANOVA was used. Empty cells also resulted in a slightly smaller usable sample 

(Problem n = 22, Abstinent n = 19, Social, n = 22). 

Dot Probe Eye Movement 

Within-subject order (Block) and practice/fatigue (Time) effects were assessed 

using 4 (Block or Time) X 3 (Group) MANOVAs. Equality of covariance matrices was 

violated (Box’s M = 33.67, p < .01), which necessitated using Pillai’s Trace F, p < .01 for 

omnibus tests. There was no main effect of block or time, or significant interactions with 

group. Therefore, data were collapsed across block and time to assess between 

subjects order effects using a 4 (List) X 3 (Group) MANOVA. There was a significant 

main effect of list (F 15, 1590 df = 5.86, p < .01) and a significant interaction with group (F 

30, 2660 df = 3.33, p < .01). Group X List univariate tests showed differences in initial 

saccade latency (F 6, 532 df = 2.91, p < .01), initial fixation duration (F 6, 532 df = 3.52, p < 

.01) and refixation viewing time (F 6, 532 df = 4.42, p < .01) across lists on these variables 

(initial saccade latency: list 4 with 2 and 3; initial fixation duration: list 4 with 1, 2 and 3; 
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refixation viewing time: list 1 and 2). Given this finding, list was tested as a between 

subjects factor to assess order effects in main analyses. 

Mean eye movement parameters were regressed against possible covariates. 

Although none of the models reached significance, Age was significant for mean initial 

fixation duration (t = 2.22, p < .05) and Smoke (t = 2.23, p < .05) for refixation viewing 

time. Therefore, Age and Smoke were included in the MANCOVA to test hypotheses. 

Planned between-group contrasts for number of initial fixations on alcohol cues, 

latency of initial saccade to those cues, initial fixation duration on alcohol cues, and 

number of refixations on alcohol cues were tested in a MANCOVA. List and its 

interactions were non-significant, as was the covariate Smoke, so these factors were 

removed from analyses. Multivariate tests showed a significant main effect for both Age 

(F 4, 52 df = 4.46, p < .01) and Group (F 8, 106 df = 2.54, p < .01). Means reported for Group 

(see Figure 3) were thus adjusted for Age. 

 

 

Figure 3. Eye movement indicators of attentional bias toward alcohol cues during the 
dot probe task: Effect of Drinking Group. Note: Means adjusted for Age14

 

. 

                                                 
14

 Although fixation duration means appear to have exceeded presentation time of pictures, this is artifact of the 

covariation of age in statistical analyses. 
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As predicted in hypotheses B1 and B3, there was a significant main effect of 

Group for both the total number of initial alcohol cue fixations (F 2, 55 df = 2.66, p < .05) 

and mean initial fixation duration (F 2, 55 df = 2.43, p < .05). The planned paired contrasts 

for groups showed significant differences between the Problem and Abstinent groups (t 

= 1.93, p < .05) for the total number of initial alcohol cue fixations such that the Problem 

group had more fixations than the Abstinent group (M = 12.42, SE = 2.15 and M = 6.06, 

SE = 2.37, respectively). The Social and Abstinent groups also differed (t = 1.98, p < 

.05) such that the Social group had more alcohol fixations than the Abstinent group (M = 

12.92, SE = 2.21 and M = 6.06, SE = 2.37, respectively).  

Mean initial fixation duration for alcohol cues differed significantly between 

Problem and Abstinent groups as well (t = 1.58, p < .05, consistent with hypothesis B3. 

Mean fixation durations were longer for the Problem group (M = 562.86, SE = 44.51) 

than the Abstinent group (M = 415.49, SE = 49.06), indicating perseveration on alcohol 

cues. The social group was in between the other two groups, but did not differ 

significantly from either of them (M = 491.19, SD = 45.72).  

Hypothesis B2 was not supported in that mean initial saccade latency for alcohol 

pictures was not significantly different across groups, though the mean latency 

appeared to be longest for the Social group (M = 263.51, SE = 11.17), shortest for the 

Problem group (M = 242.56, SE = 10.87), with the Abstinent group between (M = 

251.61, SE = 11.98). 

Results for the number of refixations on alcohol pictures within the same trial did 

not conform to hypothesis B4 either as there were no significant differences across 

groups for this measure. However, refixations in the problem group (M = 1.46, SE = 

0.67) occurred about as frequently as in the social group (M = 1.58, SE = 0.69), and 

both were somewhat more frequently than in the abstinent group (M = 0.72, SE = 0.74), 

a pattern that is consistent with hypothesis B4. 

Exploratory analyses of the effects of specific beverage cue type (alcohol versus 

non-alcohol) were conducted to evaluate the possible role that the nature of particular 

beverage cues might play. This was examined using a 2 (Beverage cue condition: 

Alcohol vs. Non-alcohol) X 3 (Group) RM MANCOVA on dot probe task eye movement 
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variables related to initial fixation and refixation15

                                                 
15

 There was insufficient data (n = 5) to explore secondary fixations on the opposite cue within the same trial in the 

dot probe task eye movement dataset. 

.  Filler trials were excluded from this 

analysis.  Because Box’s M = 297.89, p < .01, indicated inequality of covariance 

matrices across groups, participants with few fixations (< 9) were removed from the 

Social (n = 4) and Problem (n = 5) groups to balance cell sizes (n = 15 each). There 

was then a significant main effect of both Age (F 5, 37 df = 4.52, p < .01) and Group (F 10, 

76 df = 2.05, p < .05). Beverage cue condition and its interactions were non-significant. 

Univariate follow-up analyses for Group effects on these dependent variables revealed 

that only initial fixation location was significant (F 2, 41df = 3.83, p < .01). Follow-up 

ANOVAs showed significant differences between the Problem and Abstinent groups in 

both alcohol and non-alcohol beverage pictures (t 43 df = 2.31, p < .05 and t 43 df = 2.76, p 

< .05, respectively).  The Social and Abstinent groups also differed in the total number 

of initial fixations on both alcohol and non-alcohol beverage pictures (t 43 df = 2.24, p < 

.05 and t 43 df = 2.78, p < .05, respectively).  See Figure 4 for variable means adjusted 

for Age. These results appear to indicate that participants in the Abstinent group had 

fewer initial fixations on both alcohol and non-alcohol beverage cues. 



35 
 

 

Figure 4. Eye movement indicators of attentional bias during the dot probe task, as a 
function of Drinking Group and Beverage cue condition.  Note: Means adjusted by Age. 
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 In comparison to eye movement data available for pictures in the dot probe task, 

participants were relatively more focused on the pictures presented in the dedicated 

viewing task that provided another approach to assessment of attentional bias for 

alcohol cues. Although this task was only half as long (two blocks of 32 picture pairs), it 

produced substantially more data. Of the 34,269 recorded eye movements, 2636 were 

non-alcohol fixations, 2743 were alcohol fixations, 3010 were left filler fixations, and 

2893 were right filler fixations. Two participants’ PVT eye movement data files were 

corrupted, resulting in the following group sizes for these analyses: problem, n = 23; 

abstinent, n = 20; social, n = 21. Saccade latency and fixation duration variables 

underwent square root transformation to reduce positive skew and kurtosis. 

Picture Viewing Task (PVT) Eye Movement 

Within-subject order effects (Block) and practice and/or fatigue effects (Time) 

were assessed using a 2 (Block or Time) X 3 (Group) MANOVA. There was no main 

effect of block or time, nor any significant interaction with group. Data were collapsed 

across block and time to assess between-subjects order effects (List) with a 2 (List) X 3 

(Group) MANOVA. List and its interactions were non-significant. Mean eye movement 

parameters were regressed against possible covariates. None of the models or 

covariates reached significance. 

Planned between-groups contrasts for the total number of initial fixations on 

alcohol cues, mean latency of initial saccade to those cues, mean initial fixation duration 

on alcohol cues, and the total number of refixations on alcohol cues were tested in a 

MANOVA. None of the dependent variables differed significantly as a function of group 

(see Figure 5). This was inconsistent with results for eye movement indicators observed 

during the dot probe task (hypothesis B1).  In the simple picture viewing task, total 

number of initial fixations on alcohol cues were not significantly different across the 

problem, abstinent, and social groups. Moreover, here it was the social group that 

appeared to have the fewest initial alcohol fixations (M = 13.29, SE = 0.97), with means 

rather similar to those for the problem (M = 13.83, SE = 0.92) and the abstinent (M = 

14.45, SE = 0.99) groups.   

Although mean initial saccade latency (see hypothesis B2) did reach marginal or 

trend-level significance (one-tailed test F 2, 61 df = 1.96, p = .08), it was the social group 
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(M = 342.87, SE = 34.90) that appeared to differ most from the problem and abstinent 

groups, which were themselves quite similar (M = 249.93, SE = 33.35; M = 261.96, SE 

= 35.76, respectively). 

 

 

Figure 5. Eye movement indicators of attentional bias during the simple picture viewing 
task. 

 
 

  Also non-significant were mean fixation durations on alcohol cues (hypothesis 

B3), but they were in the expected direction in that the problem group had the longest 

(M = 364.74, SE = 24.29), whereas the social group (M = 345.90, SE = 25.42) and the 

abstinent group (M = 349.51, SE = 26.05) had slightly shorter fixation durations than the 

problem group.  Finally, refixations on alcohol pictures within the same trial were not 

significantly different across groups. However, the pattern of results was also somewhat 

consistent with hypothesis B4 in that refixations appeared to occur more frequently in 

the problem (M = 10.52, SE= 2.09) than in the abstinent group (M = 9.20, SE = 2.24), 

though it was the social group that had the most frequent refixations on alcohol cues (M 

= 13.95, SE = 2.19)16

                                                 
16

 Group polynomial contrasts were examined for a linear effect, and none were found to be significant. 

. 
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Exploratory analyses of the effects of cue type (non-alcohol beverage vs. alcohol 

cues) on picture viewing eye movement parameters were conducted using a 2 (Cue 

condition) X 3 (Group) RM MANOVA for initial fixation and refixation variables17

 

. There 

was a significant overall main effect of group (F 10, 116 df = 1.93, p < .05), but no main 

effect of cue condition and no Cue condition X Group interaction. Group univariate tests 

and comparisons were non-significant. (See Figure 6). 

 

Figure 6.  Eye movement indicators of attentional bias during the simple picture viewing 
task as a function of picture content. 

                                                 
17

Secondary fixation variables were analyzed in a second RM MANOVA Social, n= 27; Problem, n= 22; Abstinent, n = 

18) with nonsignificant results. 
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There were no missing data, univariate, or multivariate outliers in the urge rating 

data collected for each alcohol and non-alcohol beverage cue. (Group sizes were 

problem, n= 24; abstinent, n = 20; social, n = 22). When approach, avoidance, valence 

and arousal were regressed upon covariates, the variables Drugs (t = - 3.04, p < .01) 

and Mental Illness (t = 2.04, p < .05) were statistically significant on avoidance, so they 

were considered in the analyses. 

Urge Ratings 

RM MANCOVA was used for planned contrasts on urge ratings. The covariates 

were non-significant. Equality of covariance matrices was violated (Box’s M = 165.18, p 

< .01), so Pillai’s Trace F, p = .01 is reported. Levene’s test for equality of error 

variances was significant for avoidance (p < .01), so Tamhane’s T2 was used in group 

contrasts for this variable (Tabachnick & Fidell, 2007). 

The Group X Beverage Cue condition interaction was significant (F 8, 122 df  = 9.38, 

p < .01) (see Figure 7). Univariate follow-up tests showed significant differences in 

approach (F 2, 63 df  = 8.45, p < .01) and avoidance (F 2, 63 df = 49.46, p < .01) across 

groups. As predicted (hypothesis C1), approach ratings for alcohol cues were 

significantly different for problem versus abstinent groups (t 63 df = 4.23 = p < .01) such 

that the problem group had the highest (M = 5.31, SE = 0.40) and the abstinent group 

the lowest approach ratings (M = 2.78, SE = 0.44). The problem group was also 

significantly different from the social group (t 63 df  = -2.85, p < .01), with ratings 

somewhat lower for the latter group (M = 3.65, SE = 0.42). Non-alcohol beverage cue 

approach ratings were comparable across the three groups. 
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Figure 7. Urge rating dimension scores by beverage cue condition and group 
membership. Note. Ratings are on a 9-point scale. 
 

Also as predicted (hypothesis C2) and shown in Figure 7, abstinent and problem 

groups differed significantly on avoidance ratings for alcohol cues (Tamhane T2 28.45 df = 

- 13.36, p < .01), such that the abstinent group reported by far the highest avoidance 

ratings (M = 8.57, SE = 0.38), whereas the problem group had the lowest (M = 3.76, SE 

= 0.35). Differences between the abstinent and the social group on avoidance were also 

significant (Tamhane T2 23.34 df = - 8.59, p < .01), with the avoidance ratings of the social 

group (M = 4.14, SE = 0.37) comparable to those of the problem group. Non-alcoholic 

beverage cue avoidance ratings were similar across the three groups. Contrary to 

predictions, there were no significant differences in valence or arousal ratings 

(hypotheses C3 and C4, respectively). 

Data from the AAAQ and DAAQ were largely congruent with those obtained from 

the urge ratings of individual alcohol and non-alcohol beverage cues. The AAAQ and 

DAAQ were administered three times to assess more broadly any between-group 

changes in inclination to use alcohol or drugs across the study by asking participants to 

globally characterize their dispositions as indifferent (ind), ambivalent (amb), approach 
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(app) or avoidant (avd)18

 

. Mean ranks were calculated for each group at each time on 

each measure. For the AAAQ, Friedman’s test (critical value for X2 3 df, p = .001 = 16.27), 

was non-significant for any group (social: X2 2 df = 1.23, p = .54; problem: X2 2 df = 2.60, p 

= .27; abstinent: X2 2 df = 2.67, p = .26). For the DAAQ, statistical tests could not be 

computed for the social group, which remained “avoidant” throughout the experiment. 

The test was non-significant for the other two groups (problem: X2 2 df = 3.50, p = .17; 

abstinent: X2 2 df = 2.00, p = .37) (see Figure 8). 

 

Figure 8. Frequency of participants in each alcohol and drug use inclination category by 
group membership across time. 

                                                 
18

 One participant was missing data and two others were missing one time point due to data recording errors. The 

missing data (2%) was replaced with group means on these variables. 
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Various aspects of the method and sample groups’ response to them that might 

have affected results of this study were also considered. These included desire to 

smoke and/or changes in mood over the course of the study as a result of the 

experimental manipulations. To assess changes in smoking urges and mood, the QSU-

B and PANAS were administered at three different times during the experiment. A 

repeated-measures ANOVA was used for the QSU-B, whereas a repeated-measures 

MANOVA was used to test between-group differences for the PANAS subscales of 

positive and negative affect (PA and NA, respectively). 

Additional Analyses 

Data for the QSU-B were highly skewed for the social group because this group 

had only one smoker. Nonsmokers were removed from the analyses and smoking urges 

were then analyzed for the remaining participants in the problem and abstinent groups 

(n = 20). Removal of non-smokers reduced skew and kurtosis to acceptable levels 

without transformation. Age, MI, and drugs were not significant covariates. Epsilon = 

.79, necessitating the use of Greenhouse-Geisser corrections. The repeated measures 

ANOVA resulted in a main effect of time (Greenhouse-Geisser 1.58, 28.44 df = 16.99, p < 

.01), such that QSU-B scores were decreased over time, reflecting increasing urge to 

smoke (M T1= 53.12, SE T1 = 2.90; MT2= 48.25, SE T2 = 3.31; MT3= 42.54, SE T3 = 3.42). 

However, the Time X Group interaction was non-significant, so smoking urge did not 

appear to confound results (see Figure 9). 

 

 

Figure 9.  Questionnaire of Smoking Urges main effect and Time X Group interaction.   
Note: Higher scores reflect decreased smoking urge. 
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PANAS positive affect (PA) scores were normally distributed, whereas PANAS 

negative affect (NA) scores reflected significant skew and kurtosis. Tabachnick and 

Fidell (2007) suggest transformation to address this problem, but neither log nor square 

root transformations improved distributions. Another option was to rein in extreme 

scores to the next highest value in the range to reduce their influence. Seventeen 

scores were adjusted accordingly. Equality of covariance was violated, so Pillai’s Trace 

F, p = .01 was used. PA and NA scores were regressed against possible covariates and 

none had statistically significant effects. 

The repeated-measures MANOVA produced a significant Time X Affect 

interaction (Pillai’s Trace F 2, 62 df  = 6.07, p < .01) such that, over time, PA decreased 

slightly (M T1= 33.40, SE T1 = 1.02; M T2= 31.67, SE T2 = 1.14; M T3= 31.03, SE T3 = 1.21) 

and NA first decreased, but then increased slightly (M T1= 12.63, SE T1 = 0.35; M T2= 

11.87, SE T2 = 0.33; M T3= 13.17, SE T3 = 0.57). However, again the interaction with 

group was non-significant (see Figure 10). 

 

 

Figure 10.  Positive and Negative Affect Scale scores over time and group interaction. 
Note: Ratings were made on a 5-point scale (range 0-50 each factor). NA = Negative 
Affect, PA = Positive Affect. 
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Another methodological variable that could have contributed to the observed 

results was participants’ experience as a subject in the research. Sixty-five participants 

(98.5% of the sample) completed questions relevant to this. They addressed 

perceptions about how the experiment was conducted as well as reactions to the tasks 

themselves (see Appendix C for details). The accumulated responses gave no 

indication that groups differed on any of these dimensions. 
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DISCUSSION 

 
In the present study, we sought to examine how the well-documented attentional 

bias toward alcohol cues observed in current or only recently abstinent problem drinkers 

might be modified by long-term abstinence in former problem drinkers. Some theorists 

(Carter & Tiffany, 1999; Robinson & Berridge, 2001; Collins & Brandon, 2002; Ryan, 

2002; Franken, 2003; Kavanagh et al., 2005; Cox et al., 2006; Hermans & Van Gucht, 

2006) suggest that the bias should be maintained and that, indeed, it plays a role in the 

vulnerability of former problem drinkers to relapse -- even after long periods of 

sustained abstinence. However, we hypothesized that the bias extinguishes and/or that 

the meaning of alcohol cues is altered in long-term abstainers so that such cues now 

serve as “warning signs,” signaling the need to divert attention from them to avoid 

stimulating any inclination toward alcohol use. We explored these possibilities in a multi-

method evaluation of whether attentional bias for alcohol-related cues continues to 

operate in formerly problematic drinkers after long-term abstinence in the same way that 

it does in current problem drinkers.  

Participants recruited to represent these two groups, as well a comparison group 

of currently non-problem social drinkers, were subjected to assessment of attentional 

bias using a pictorial dot probe task that was complemented by concurrent, continuous 

assessment of eye movement parameters indicative of various facets of attentional 

bias. Subsequently, all participants were presented with the alcohol and non-alcohol 

beverage cues during a simple viewing period without the competing reaction time task, 

in which eye movements were tracked again. Finally, they viewed the stimuli and rated 

their subjective appetitive urges. These methods addressed methodological concerns 

about the potential importance of timing of stimulus presentations in attentional bias 

assessments, particularly as it relates to differentiation between initial orienting and 

maintenance of attention (Field, Munafo, & Franken, 2009). Here, the simultaneous 

measurement of reaction time and eye movement in the dot probe task could be used to 

shed light on how these processes operate in attentional bias for alcohol cues. 

Probably the most important finding from this experiment was the demonstration 

that long-term abstinent former problem drinkers differed significantly from current 
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problem drinkers on the key reaction time index of attentional bias for alcohol cues.  

Specifically, during the dot probe task, the Abstinent group evidenced significantly 

slower reaction times when dots appeared behind alcohol cues than when they 

appeared behind non-alcohol beverage cues, indicating that they were less attentive to 

alcohol-related pictures. This pattern could reflect a common phenomenon in eye 

movement, the inhibition of return to cues upon which fixations have previously 

occurred (Findlay & Walker, 1999). If this were the case, one would expect similar 

patterns in the Social and Problem drinker groups. However, the pattern was 

significantly different from the one observed in both the Problem and Social drinker 

groups, which did not differ significantly from one another. These results lend support to 

the hypothesis that long-term abstainers acquire the ability, or at least the inclination to 

utilize an ability, to avoid or disengage from alcohol cues. 

Some early signs of efforts to resist alcohol cue has been found in newly abstinent 

(14 to 85 days) alcoholic patients as well. For example, Stormark, Field, Hugdahl, and 

Horowitz (1997) and Noel, Colmant, Van Der Linden, Becharea, Bullens, Hanak and 

Verbanck (2006) both found a pattern of disengagement in probe reaction time tasks. 

Abstinent alcoholics demonstrated attentional bias toward alcohol cues when probes 

were presented early during cue presentation (50 to 100 ms), but when probes were 

presented later in cue presentation (500 to 1250 ms), the attentional bias effect was not 

found. This suggested a deliberate effort to escape that might precede a well-practiced, 

almost reflexive avoidance that takes time to develop. Townshend and Duka (2007) 

also found an avoidant pattern in recently detoxified alcoholics whose reaction times to 

alcohol cue probes versus neutral non-appetitive probes where slower in a pictorial dot-

probe task. The authors credited these results to either increased awareness of loss of 

control drinking (Townshend & Duka, 2007), or reacting to alcohol cues in a phobic 

manner (i.e., a “warning sign”) (Stormark et al., 1997; Noel et al., 2006). These findings 

are congruent with the present study and suggest that some ability to disengage is 

present and can be exercised, even in early abstinence. The present study extends 

these findings by (1) using appetitive, non-alcohol beverage cues paired with alcohol 

cues, making for a more stringent test of attentional bias, (2) tested attentional bias 
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effects in alcoholics with long-term abstinence, and (3) used eye movement technology 

to assess viewing time of non-alcohol beverage versus alcohol cues. 

Concurrently recorded eye movement during the dot probe task indicated that 

those in the Abstinent group exhibited significantly fewer initial fixations on alcohol cues 

than either Problem or Social drinking groups. Again, these results could reflect 

inhibition of return (Findlay & Walker, 1999), but as the Abstinent group differed 

significantly from the other groups, it is unlikely. In addition, the duration of initial 

fixations on alcohol cues by the Abstinent group was significantly shorter than that of 

persons in the Problem group, suggesting that either the former group moved away 

from these stimuli more quickly, the latter group perseverated on them more, or both.  

Besides eye movements recorded during a pictorial dot-probe task, initial fixation 

location, saccade latency, fixation duration, and the number of refixations were also 

tracked when the same pictorial stimuli were presented a second time in a simple 

picture viewing task that excluded the reaction time demands of the dot probe task. 

Results under these conditions did not replicate the between groups differences 

observed during the dot probe task. This could reflect participant fatigue, reduced 

motivation, habituation to stimuli19

The null findings in the simple picture viewing task contrasted with strong results 

from participants’ ratings of their urges to indulge in alcohol use elicited by viewing of 

relevant cues. Instead, findings for urge ratings resonated with group differences 

observed during the dot probe task. In particular, although approach ratings made by 

the Problem group during exposure to alcohol cues were, as expected, significantly 

higher than those reported by persons in the Abstinent and Social drinker groups (which 

did not differ significantly from one another), it was the avoidance ratings that best 

differentiated the three groups. The Abstinent group reported far higher avoidance 

inclinations than either of the other groups, which were not significantly different from 

one another. This finding is consistent with the idea that the responses of the Abstinent 

, and/or varied responses to perceived experimental 

demands. 

                                                 
19

 Recent studies using IAPS have included “scrambled” pictures as filler trials between the presentations of 

experimental stimuli to reduce habituation (e.g., Smith, Low, Bradley & Lang, 2006) whereas we used neutral stimuli 

between experimental trials. 
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group are characterized not only by rapid and apparently well-learned routines of 

automated eye movements that minimize initial fixations on and duration of alcohol 

cues, but also by a more deliberate, conscious intention to counteract urges to use 

alcohol by implementing strong statements of desire to avoid indulgence. This finding is 

congruent with unpublished data from a study of alcohol dependent persons in 

treatment who rated their approach and avoidance inclinations throughout the course of 

the day. These data showed that approach ratings were typically high and stable, 

whereas avoidance ratings were high but fluctuated. It was the decrease in avoidance 

motivation that predicted relapse, rather than an increase in approach motivation 

(Stritzke, unpublished data). It appears that high avoidance motivation is critical in the 

prevention of relapse. 

The results of this multi-level exploration of attentional bias can be used to inform 

theories regarding the development and persistence of attentional bias. A bias toward 

alcohol cues in initial orienting response, as measured by fixation location and saccade 

latency, would be suggested by incentive-sensitization models (Robinson & Berridge, 

2001). Recall that such initial orienting responses are said to capture reflexive “bottom-

up” processes driven by stimulus features such as novelty, and additionally by their 

acquired potency and salience due to their association with the reward pathways of the 

brain. In the case of alcohol and other psychoactive drug cues, powerful cue 

conditioning is thought to be more or less permanently fixed by the repeated intoxication 

of addicts and related neuroadaptation. The resulting attentional bias is then said to be 

automatic and beyond control by voluntary cognitive intervention. This would suggest 

that fixations on alcohol cues should be more frequent and latency of initial saccades to 

alcohol cues should be significantly shorter in both current and former problem drinkers 

than in social drinkers. In effect, their eyes should be reflexively drawn to the alcohol 

cues. However, null results for group or beverage cue condition differences in initial 

saccade latency in the present study challenge this notion. Further, the experiment 

provides some evidence that an apparently largely automated reversal of attentional 

bias (with bias for non-alcohol cues in the reaction time task, and fewer initial fixations 

of briefer duration on alcohol cues during the dot probe task) might actually be at work 

in long-term abstinent alcoholics.  
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A bias to remain focused on alcohol cues would be suggested by conditioning and 

learning models of addiction and cue reactivity (Rohsenow et al., 1991; Maisto et al., 

1999; Breiner et al., 1999; Goldman et al., 1999; Stacy, 1997), though with some 

possibility of extinction allowed (Collins & Brandon, 2002; Hermans & Van Gucht, 2006; 

Havermans, Mulkens, Nederkoorn, & Jansen, 2007). Considering that certain features 

of fixations can be regarded as voluntary, albeit highly automated, processes influenced 

by motivation, memory and expectancy, there is greater latitude for change in these eye 

movement parameters. In this connection, extended fixation duration could reflect 

increased cognitive processing of a cue or perseveration on it, whereas shorter fixation 

duration could indicate a minimal need for processing or a desire to escape the cue. 

Meanwhile, the number of refixations might represent flexible ability to disengage from a 

cue and/or a compulsive need to re-engage with a cue (Findlay & Walker, 1999). 

However, the results of the present study do not easily map onto these models, for 

initial fixation duration did not differentiate Problem from Social drinkers as would be 

expected, but rather Problem and Social drinkers from Abstinent former problem 

drinkers.  

Yet, this finding is consistent with conditioning and learning models in that, if 

attentional biases are malleable, a new set of well-learned, highly automatized 

responses to alcohol cues can be developed, in addition to or instead of extinction. 

Indeed, the apparently reversed nature of attentional bias in long-term Abstinent former 

problem drinkers suggests that this might very well be the case. Abstinent alcoholics 

exhibited the shortest initial fixation duration on alcohol cues, perhaps representing an 

ability and desire to disengage from threatening stimuli. Moreover, this group did not 

evince elevated refixations on alcohol cues, which speaks against perseverative re-

engagement. These indices of attention lend support to the notion that attentional bias, 

as measured by the dot probe task, represents a highly automated but voluntary 

response, rather than a neurologically driven automatic orientation. Finally, the strong 

evidence found in the dot probe task implies that the Abstinent participants have altered 

their response to beverage cues in connection with whatever steps they have taken to 

achieve and maintain abstinence. 
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A key factor that may be required to maintain abstinence is motivation. At least 

three pertinent prior studies have explored attentional bias along with measures of 

alcohol use motivation and craving in non-clinical samples (Field, Mogg & Bradley 2005; 

Field, Kiernan, Eastwood & Child, 2008; Fadardi and Cox, 2009). These studies 

collectively suggest that attentional bias measures and motivation made independent 

contributions to the prediction of alcohol consumption in non-problem drinkers. Other 

studies have considered motivation effects on alcohol use behavior in clinical samples 

using two different measures of approach and avoidance (Klein, Stasiewicz, Koutsky, 

Bradizza & Coffey, 2007; Connor, Gudgeon, Young, & Saunders, 2007). These studies 

found that approach and avoidance motivations predicted both alcohol consumption and 

non-consumption. Taken together, this body of work suggests that there is a significant 

contribution of motivation, independent of attentional bias that moderates alcohol 

consumption and abstinence. In addition, studies that have manipulated attentional bias 

through attentional retraining paradigms (see Field & Cox, 2008 for a review) conclude 

that attentional bias and craving have reciprocal effects, lending more support to the 

notion that attentional biases are determined by several motivational factors and are 

subject to change. 

The results of the present study are also consistent with findings in the attentional 

bias literature in that attentional retraining is possible and perhaps useful as a clinical 

intervention (Field & Cox, 2008). However, they concurrently challenge the notion that 

retraining of attentional bias alone would reduce relapse rates and/or alcohol 

consumption. In fact, the results of attentional retraining studies have been equivocal 

regarding their changes in drinking behavior, and/or may be due to factors other than 

the experimental manipulation (e.g., Field, Duka, Eastwood, et al., 2007; Fadardi & Cox, 

2009).  

Closely related to attentional retraining is cue exposure aimed at extinguishing 

responses to alcohol cues. Extinction of salivation and urge reactivity to alcohol cues 

and generalization of that extinction to other contexts has also been equivocal (Collins & 

Brandon, 2002; Stasiewicz, Brandon & Bradizza, 2007). In addition, researchers have 

found that extinction of subjective urges in response to alcohol cues did not result in 

extinction of psychophysiological indices (Havermans et al., 2007). Further, randomized 
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clinical trials comparing cue exposure (CE) paired with cognitive behavioral therapy 

(CBT) versus CBT alone found that conditions including CE increased self-efficacy 

ratings at the end of treatment, but did not affect drinking indices at 6-month follow-up 

(Loeber, Croissant, Heinz, Mann & For, 2006). Another study that paired CE with CBT 

(Kavanagh, Sitharthan, Young, Sitharthan, Saunders, Shockley & Giannopoulos, 2006) 

found that the combined treatment, although effective, reduced treatment retention and 

resulted in smaller reductions in alcohol consumption indices at 12-month follow-up than 

CBT alone. Together, these data suggest that exposure to cues alone, regardless of 

paradigm, may not effect a reduction in drinking behavior. Indeed, the overall literature 

and the present study seem to imply that it is necessary to change underlying 

motivation and develop coping skills in order to effect sustainable changes in alcohol 

use, steps evidently taken by the long-term abstinent participants in this study. 

Changing underlying motivation regarding alcohol use is a common treatment goal 

of motivational interviewing (Miller & Rollnick, 2002), relapse prevention models (Marlatt 

& Gordon, 1985), and 12-step oriented treatment programs (Alcoholics Anonymous, 

2001). Motivational interviewing techniques are designed to encourage awareness of 

alcohol-related problems, thereby increasing avoidant motivation, creating ambivalence, 

leading to an increased desire to change behavior. Klein et al. (2007) measured 

approach and avoidant motivations in alcohol dependent outpatients and found they 

were related to the three Stage of Change Readiness and Treatment Eagerness Scale 

(SOCRATES; Maisto et al., 1999) factors: Recognition, Ambivalence and Taking Steps. 

When controlling for avoidant motivation, approach accounted for 7% of the variance in 

Recognition subscale scores, whereas avoidant motivation, after controlling for 

approach, was positively related to all three SOCRATES subscales. Despite these 

findings, development of avoidant motivation alone may not result in changed drinking 

behavior. The same study found that, although avoidance scores accounted for 

significant variance in longer time since participants’ last drink and fewer drinks in the 

past week, they had a positive relationship with average number of drinks per drinking 

day. Therefore, avoidant motivation was related to increased quantity of alcohol 

consumption on drinking occasions, and alone, may also be insufficient in effecting 

changes in drinking behavior. 
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In addition to increasing avoidant motivation, new behavior patterns designed to 

avoid alcohol consumption are required to replace highly automatized alcohol-seeking 

behaviors (i.e., “Taking Steps”). Indeed, harm reduction (Marlatt, Larimer, Baer, & 

Quigley, 1993), relapse prevention, and 12-step models focus on increased awareness 

of cues (i.e., “triggers”) and the subsequent motivational and behavioral sequelae that 

can lead to drinking behavior. Much emphasis is placed on “connecting the dots” 

between exposure to alcohol cues (whether external or internal), past drinking behavior, 

and/or current urge to drink. Being able to “think through the drink” increases awareness 

of negative consequences and keeps avoidant motivation salient. Making alternative 

plans of action and developing coping mechanisms are also part of harm reduction, 

relapse prevention, and 12-step programs. These interventions typically involve some 

form of antecedent control that reduces the temptation to drink (i.e., avoidance of 

external cues and circumstances, and/or cognitive restructuring of internal cues and/or 

external events that encourage drinking behavior). 

Whether complete abstinence is required for management of problematic drinking 

continues to be a controversial issue (e.g., Owen & Marlatt, 2001). Harm reduction 

models differ from 12-step programs in that complete abstinence is not the goal of 

treatment, but seeks rather a reduction in the negative consequences of alcohol use. 

Moderation of drinking as a goal would involve intermittent suppression of alcohol-

related thoughts or urges to drink, which have been shown to deplete self-control 

resources (cf. Baumeister, Heatherton & Tice, 1994). In addition, harm reduction 

models would suggest that consuming alcohol is still an available option, and there is 

evidence that perceived availability contributes to increased urge ratings and cue 

reactivity (MacKillop & Lisman, 2005). These findings suggest that suppression of 

thoughts about and availability of alcohol would not foster successful moderation of 

drinking behavior. Yet, 12-step programs promote complete avoidance of alcohol use, 

which would seemingly have similar results. In fact, Klein (2007) had abstinent 

alcoholics and non-alcoholic controls suppress thoughts of alcohol and then perform a 

Stroop task. Abstinent alcoholics who had freely expressed thoughts about alcohol prior 

to the task did not show an interference effect, whereas those that did suppress 
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thoughts of alcohol showed the expected Stroop interference. Given these findings, how 

does the pattern of avoidance found in this study work to sustain abstinence?  

According to the tenets of 12-step programs, those desiring to change drinking 

behavior admit powerlessness over alcohol (step one) as well as make a decision to 

turn their will and lives over to a higher power of their own conception (step three). 

Taking the latter step would, of course, include drinking behavior (Alcoholics 

Anonymous, 2001). This decision is differentiated from a suppression of the urge to 

drink, characterized better as acceptance that drinking is no longer a choice. In effect, 

the decision to remain abstinent from alcohol use appears to manipulate perceived 

availability (i.e., drinking is not an option), thereby reducing cue reactivity, attentional 

bias (c.f., MacKillop & Lisman, 2005), and conserving self-control resources. This is one 

possible explanation for the success of avoidant motivation and behavior in the 

achievement of sustained abstinence found in this sample. 

Several limitations in the present study must be noted. First, the abstinent former 

problem drinkers in this sample were primarily recruited from Alcoholics Anonymous (n 

= 12 of 20), so the results of this study are biased toward complete abstinence as a 

goal. Second, the sample was not large enough and/or the manipulation was not 

powerful enough to find more subtle effects between beverage cue condition or group 

membership. Recent meta-analytic reviews of attentional bias now have reported effect 

sizes for dot-probe tasks (regardless of drug or population) substantially less than the 

ES = .5 used in power analyses (r = .29, Rooke, Hine, & Thorsteinsson, 2008; r = .19, 

Field, Munafo, & Franken, 2009). These studies also reported relatively small effect 

sizes for attentional bias in alcohol studies, regardless of paradigm, (r = .23, Rooke et 

al., 2008; r = .17, Field et al., 2009). Thus, limited statistical power may have contributed 

to the inability to find specific main effects for beverage cue condition, especially given 

that the alcohol cues used in this study were paired with non-alcoholic appetitive stimuli 

that were matched on valence and arousal. Often, comparison cues are non-appetitive 

in nature. In at least one prior study, it has been noted that when emotionally valenced 

stimuli have been included, attentional bias for alcohol has not been found consistently 

in problem drinkers (Field & Cox, 2008).  
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Two alternative explanations for the null condition effects are that either the social 

group also displayed attentional bias, a finding that has occurred in previous studies 

(Bauer & Cox, 1998), or that the social and current problem drinking groups did not 

differ in this sample. As the majority of social and problem participants responded to 

newspaper advertisements, it would not be surprising that individuals who have 

concerns or questions about alcohol use would respond. Four of the 22 social drinkers 

reported heavy drinking in their past, as reflected in alcohol use diagnoses, while 15 of 

22 reported a family history of alcoholism. This suggests that the social drinkers in the 

present study are likely different from social drinking groups used in other studies, 

particularly younger, college samples with less drinking experience. Finally, cognitive 

deficits such as working memory, continuous performance, set shifting and inhibitory 

control are more pronounced in persons who have been alcohol dependent for longer 

(vs. shorter) periods of time, and thus might mask some attentional bias effects (Loeber, 

Vollstadt-Klein, von der Goltz, Flor, Mann & Kiefer, 2009) rather than mediate them 

(Fadardi & Cox, 2006). Although length of drinking career was not significantly different 

between the two problem groups used here and age was covaried, cognitive functioning 

was not formally assessed. 

Topics ripe for future research include the measurement of disengagement from, 

re-engagement with, and other possible indicators of perseveration on alcohol cues.  

Assessment of these constructs was apparently not sensitive enough in this study, 

perhaps because the length of picture presentation (500 ms) resulted in restricted range 

of refixation data, resulting in an average number of refixations just over one per trial. 

Another interesting direction might be toward use of short-term longitudinal designs to 

determine whether sustained, repeated exposure to alcohol cues might have residual 

cognitive and motivational effects that are more powerful than those detected by the 

initial reaction measures at the time of exposure. Anecdotally, at least four of the 20 

abstinent former problem drinkers informally reported having “drinking dreams” two to 

three days after participation in this study. In the immediate context, abstinent former 

problem drinkers may be able to counteract attentional biases for alcohol-related cues 

via well-learned but deliberate avoidance, as demonstrated in this study, but over time, 

cue exposure may trigger involuntary processes that result in increased urge and 
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cognitive preoccupation. Finally, identification of the behavioral and cognitive correlates 

of attentional avoidance of alcohol cues and the examination of their role in the 

maintenance of abstinence would be of interest. 

Despite initial orienting responses similar to those of current Problem and Social 

drinkers, long-term Abstinent former problem drinkers exhibited a highly automated 

pattern of avoidance of alcohol cues that appear to have been developed over the 

course of sustained abstinence. Eye movement recording data suggested that 

attentional biases for alcohol cues are associated with motivational and cognitive 

sequelae of cue exposure. 
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APPENDIX A 

 
RECRUITING AND SCREENING 

 
 

1) Recruiting 
a) Newspaper Advertisements 
b) Flyers 

 
2) Treatment Centers 

 
3) Screening Measures 

a) Eye Movement & Attention Phone Interview Protocol 
b) Medical Screening Questionnaire (MSQ) 
c) Drinking Behavior Questionnaire (DBQ) 
d) Short Michigan Alcohol Screening Test (SMAST) 

 
4) Consent Form 
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Newspaper Advertisement 
 
Research Participants Needed—Light social, heavy or formerly heavy drinkers between the 
ages of 25 and 55 are encouraged to participate in a study on deficits in attention, cognitive 
function and eye movement. You will be paid $30.00 for your time in the lab. Call Rita at xxx - 
xxxx.
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Research Participants Needed 

• Did you, or do you, consider yourself a heavy 
drinker? 

• Are you between the ages of 25-55? 
• Curious about alcohol research? 
• Interested in earning $30.00? 

 
Curious? Please call Rita at xxx-xxxx.  

 
Participation in research is voluntary. Participants may withdraw at any time. 

All data collected is kept confidential to the extent allowed by law. 
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Local treatment facilities that are potential resources for participant recruitment or referral in Christensen 
Dissertation, A Multi-Level Analysis of Attentional Biases in Abstinent and Non-Abstinent Problem Drinkers: 
 
Disc Village: Sisters in Sobriety 
10942 Recovery Way 
Woodville RL  32362 
Lisa Bergeron xxx-xxx-xxxx 
 
Non-Secure Programs, Inc. (NPI) for Females 
3190 Springhill Road 
Tallahassee  FL  32305 
Diane Prest  xxx-xxx-xxxx 
 
Non-Secure Programs (NPI) for Males 
3190 Springhill Road 
Tallahassee  FL  32305 
Diane Prest  xxx-xxx-xxxx 
 
Tallahassee Memorial Behavior Health Center 
1616 Physicians Drive 
Tallahassee  FL  32308 
Jennifer McLaughlin  xxx-xxx-xxxx 
 
Great Recovery 
2295 Pasco Street 
Tallahassee  FL  32310 
Barbara Bozeman  xxx-xxx-xxxx 
 
Starting Point 
329 Ausley Road 
Tallahassee  FL  32304 
Elder Burton  xxx-xxx-xxxx or xxx-xxxx 
 
Disc Village: Wakulla Adult Outpatient 
85 High Drive 
Crawfordville  FL  32326 
Patrick Lane  xxx-xxx-xxxx 
 
Disc Village:  Gadsden County Outpatient 
518 West Jefferson Street 
Quincy   FL  321351 
xxx-xxx-xxxx 
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EYE MOVEMENT & ATTENTION 

PHONE INTERVIEW PROTOCOL 
 
Name:  __________________________________________  Gender          M   F 
 
Phone # :  _______________________________________  Age (25-50):______ 
 
e-mail address:  ___________________________________   
 
MSQ: Any psychological problems that preclude participation? 
 
Seizures: Y N     Schizophrenia:Y N    ADHD/ADD: Y N 

 

 
DBQ:  Current drinking behavior in past year?    Y      N     
 

DBQ Item # 2 Freq: ________ DBQ Item # 3 Qty: _________ 
 
SMAST: Is there a history of problematic drinking (score 3 or more)? Y      N 
    

Does individual meet exclusionary criteria? Y       N 

 
 If yes, stop here. Explain that some of the measures in the study may be affected by the problems that 
they have experienced. Thank participant for the information. Assure confidentiality. 
 

If no, explain experimental requirements listed below:  
 
Abstain from alcohol for 24 hours before experiment 
Abstain from all other non-prescription drugs for 72 hours before experiment 
Drug testing may be done to insure compliance to these requirements 
Sessions are scheduled after 4:00 in the afternoon 
Will receive $10.00 per hour spent in the lab 
 
Smokers – it is OK to smoke before the experiment and you will be allowed smoke breaks during participation. 
 
Does this individual verbally agree to participate in this study given the above conditions?   Y   N    
 
Experimental session scheduled for:  
 
 
Day: __________________ Date: _____________________  Time: ____________ 
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Participant # __________________     Date: _________________ 
 

Medical Screening Questionnaire 
 

Instructions: In order to ensure that you can safely participate in this study, we need to have some information 
regarding the current and past status of your health and related problems. Please answer the questions below by 
checking the appropriate blank alongside the item and/or by using the space provided to supply the necessary 
information. All data will be kept confidential to the extent allowed by law

 

. If you need more space, use the 
backs of the pages, identifying each extended response with the number of the question. 

1. Have you ever

alongside them or on the back of the page if needed): 

 had any of the following conditions (check all that apply and explain checked items  

 

a. Head injury, seizures or loss of consciousness?   _________ 

b. Severe or persistent headaches? _________ 

c. Dizziness?  _________ 

d. Vision problems (other than simple near- or far-sightedness) or glaucoma? _________ 

e. Severe or persistent muscle weakness?  _________ 

f. Asthma or other respiratory problems?  _________ 

g. Heart condition, hypertension, or other cardiovascular condition?  _________ 

h. Diabetes, hypoglycemia, or other blood-sugar problems?  _________ 

i. Ulcer of other gastrointestinal problem?  _________ 

j. Liver or kidney problems?  _________ 

 

2. Have you taken any prescription drugs or over-the-counter medications in the last year

 

? 

_____  No _____  Yes If yes, indicate the name of the medication, the reason for use, the dose, and 

duration for each use, and the date each was last taken (use back of page if needed). 

Medication Reason for Use Dose per Day Duration in Weeks Date of Last Use 
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3. Have you used any other unprescribed drugs in the last year

If yes, indicate the type of drug (for example, marijuana), extent of use, date of most recent use, and any 

problems with use (use back of page if needed). 

?  ____  No   _____  Yes 

Extent of Use Date Most Recent Use Problems Associated with Use 

   

   

   

4. Are you now, or have you in the last year, been under the care of a physician or other health professional 

for any medical condition?   _____No  _____ Yes  If yes, indicate the nature of the condition or 

diagnosis, if known, and the type and date(s) of any treatment and its outcome (use back of page if 

needed). 

Health Condition or Diagnosis Treatment Treatment Dates Outcome 

    

    

5. Are you now, or have you ever been, under any therapist’s care for any kind of mental, emotional, or 

behavioral problem? Please check all that apply and indicate the type and date(s) of any treatment and 

its outcome (use back of page if needed). 

Problem Area or Diagnosis Treatment Type Treatment Dates Outcome 

Mood disorder (e.g., depression, 

bipolar disorder, dysthymia, etc.) 

   

Anxiety disorder (e.g., phobias, 

PTSD, panic, OCD, GAD) 

   

Substance Use Disorder (alcohol, 

cannabis, cocaine, heroin, etc.) 

   

Schizophrenia & Psychotic disorders 

(schizoaffective, schizophreniform, 

delusional) 

   

ADD or ADHD, Oppositional 

Defiant, Conduct Disorder 

   

Brain disorders (seizures, dementia, 

delirium, etc.) 

   

Other diagnoses received    
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6. Have you ever tried to stop, cut down, or otherwise control your use of alcohol or other drugs, or been 

advised to do so by a health professional or therapist, for any reason? 

 _____No   _____Yes   If yes, please explain below).  

_______________________________________________________________________________________

_____________________________________________________________________ 

 

7. Have you ever experienced any school, occupational, social or legal problems (e.g., absence or poor 

performance, arguments or fights, DUI arrests, etc.) in connection with your use of alcohol or other 

drugs?  _____No   _____Yes    If yes, please explain below and indicate date(s) of problems.  

___________________________________________________________________________ 

 

8. What is the greatest number of standard alcoholic drinks (12 oz. beers, 5 oz. glasses of wine, or 1.5 oz. 

“shots” of hard liquor—straight or with mixer) you consumed during a single episode of drinking (e.g., 

one night) in the last year, and how long was that episode from the first drink to the last? 

    _________ drinks in _________ hours 

 

9. Women only: Please indicate the date of the beginning of your last menstrual period: 

 ____/____/____ 

 

10. What is the usual number of days from the beginning of one period to the next? 

  __________ days 

 

11. How frequently have you smoked cigarettes? 
a. Never  
b. Once or twice 
c. Occasionally but not regularly 

d. Regularly  
e. Regularly in the past (former 

smoker) 
 

12. How frequently have you smoked cigarettes during the past 30 days? 
a. Not at all 
b. Less than one cigarette per day 
c. One to five cigarettes per day 
d. About one-half pack per day 

e. About one pack per day 
f. About one & a half packs per day 
g. Two packs or more per day 
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Participant # ______________ 

DBQ 

 
Instructions

 

: For each of the items below indicate the alternative that best describes you or your 
behavior by circling the appropriate answer.  If you no longer drink, please complete these based 
upon your past heaviest drinking behavior. Please complete every item, making your best guess 
if you are unsure. 

1.  What type of alcoholic beverage do you consume most often when you drink? 
 

 a. Beer 
 b. Wine 
 c. Mixed drinks (hard liquor and nonalcoholic mixer) 
 d. Straight drinks (hard liquor alone or with ice only) 
 e. Other 
 
2.  On the average, how often

 

 do you consume alcoholic beverages of any kind?  
(Note: Each "time" or drinking occasion must be separated by a period during 
which you become completely sober again.) 

 a. Once a month or less 
 b. 2 or 3 times a month 
 c. Once a week 
 d. Twice a week 
 e. 3 or 4 times a week 
 f. 5 or 6 times a week 
 g. 7 or 8 times a week 
 h. 9-13 times a week 
 i. 14-20 times a week 
 j. 21 or more times a week 
 
3.  On the average, how many “drinks”

 

 do you have each “time” or on each 
occasion when you do consume alcoholic beverages? (Note: one “drink” = one 
12-ounce beer, one wine cooler, one 5-ounce glass of wine or a single 1.5-
ounce shot of hard liquor, straight or with mixer.) 

 a. Less than one whole drink 
 b. One “drink” 
 c. 2 “drinks” 
 d. 3 “drinks” 
 e. 4 “drinks” 
 f. 5 “drinks” 
 g. 6 “drinks” 
 h. 7-9 “drinks” 
 i. 10-12 “drinks” 
 j. More than 12 “drinks” 
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4.  About how long have you been drinking at this rate? 

 
 a. 3 months or less 
 b. 3-6 months 
 c. 6-12 months 
 d. 1 year 
 e. 2 years 
 f. 3 years 
 g. 4 years 
 h. 5-7 years 
 i. 8-10 years 
 j. More than 10 years 
 
5.  What was your rate of alcohol consumptions before you established your 

current level? 
 

 a. I did not drink at all then. 
 b. I used to drink much less. 
 c. I used to drink somewhat less. 
 d. I used to drink somewhat more. 
 e. I used to drink much more. 
 
6.  On the average, how often do you get at least “somewhat high” or “somewhat 

intoxicated” from drinking alcoholic beverages? 
 

 a. Less than once a month (including never) 
 b. Once a month 
 c. 2 times a month 
 d. 3 times a month 
 e. Once a week 
 f. 2 times a week 
 g. 3 times a week 
 h. 4 times a week 
 i. 5-7 times a week 
 j. More than 7 times a week 
 
7.  When you do get “somewhat high” or “somewhat intoxicated” how many 

“drinks” does it usually take?  (Note: one “drink” = one 12-ounce beer, one 
wine cooler, one 5-ounce glass of wine or a single 1.5-ounce shot of hard 
liquor, straight or with mixer.) 
 

 a. I have never felt somewhat high or intoxicated 
 b. 1 or fewer “drinks” 
 c. 2 “drinks” 
 d. 3 “drinks” 
 e. 4 “drinks” 
 f. 5 “drinks” 
 g. 6 “drinks” 
 h. 7-9 “drinks” 
 i. 10-12 “drinks” 
 j. More than 12 “drinks” 
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8.  On the average, how often do you get “drunk”? 
 

 a. Less than once a month (including never) 
 b. Once a month 
 c. 2 times a month 
 d. 3 times a month 
 e. Once a week 
 f. 2 times a week 
 g. 3 times a week 
 h. 4 times a week 
 i. 5-7 times a week 
 j. More than 7 times a week 
 
9.  When you do get “drunk,” how many drinks does it usually take? (Note: one 

“drink” = one 12-ounce beer, one wine cooler, one 5-ounce glass of wine or a 
single 1.5-ounce shot of hard liquor, straight or with mixer.) 
 

 a. I have never been drunk 
 b. 1 or fewer “drinks” 
 c. 2 “drinks” 
 d. 3 “drinks” 
 e. 4 “drinks” 
 f. 5 “drinks” 
 g. 6 “drinks” 
 h. 7-9 “drinks” 
 i. 10-12 “drinks” 
 j. More than 12 “drinks” 
 
10.  Think back over the last two weeks

 

.  How many times have you had five or 
more drinks in a row? (Note: one “drink” = one 12-ounce beer, one wine 
cooler, one 5-ounce glass of wine or a single 1.5-ounce shot of hard liquor, 
straight or with mixer.) 

 a. None 

 b. Once 
 c. Twice 
 d. Three to five times 
 e. Six to nine times 
 f. Ten or more times 

 

11.  In comparison to the average person of your same age, sex, and body weight, 
how well would you say you “hold your liquor”? 
 

 a. I can drink much less before I am affected. 
 b. I can drink somewhat less before I am affected. 
 c. I can drink about the same amount before I am affected. 
 d. I can drink somewhat more before I am affected. 
 e. I can drink much more before I am affected. 
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Participant # ________________ 

SMA 
 
Directions: Please circle either “yes” or “no” for each of the following: 
 
 
1 Do you feel you are a normal drinker? (By normal we mean you drink less than 

or as much as most other people 
 

No Yes 

2 Has your wife or partner, a parent, or other near relative ever worried or 
complained about your drinking?   
   

No Yes 

3 Have you ever felt guilty about your drinking? 
 

No Yes 

4 Do friends or relatives think you are a normal drinker? 
 

No Yes 

5 Are you able to stop drinking when you want to? 
 

No Yes 

6 Have you ever attended a meeting of Alcoholics Anonymous?  
 

No Yes 

7 Has your drinking ever created problems between you and your wife/partner, a 
parent or another near relative? 
 

No Yes 

8 Have you ever gotten into trouble at work because of drinking? 
 

No Yes 

9 Have you ever neglected your obligations, your family, or your work for two or 
more days in a row because you were drinking?     
 

No Yes 

10 Have you ever gone to anyone for help about your drinking? 
 

No Yes 

11 Have you ever been in a hospital because of drinking?     
 

No Yes 

12 Have you ever been arrested for drunken driving, driving while intoxicated, or 
driving under the influence of alcoholic beverages? 
 

No Yes 

13 Have you ever been arrested, even for a few hours, because of other drunken 
behavior? 

No Yes 
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INFORMED CONSENT FORM 

 

Title of Research: Attention and Eye Movement 

Principal Investigator:  Rita L. Christensen, M. S. 
Supervisor:  Alan R. Lang, Ph. D. 
 
I freely and voluntarily and without undue inducement or any element of force, fraud, deceit, duress, or 
other form of constraint or coercion, consent to be a participant in the above named project, being 
conducted at Florida State University during the period of December 2006 through December 2007.  The 
purposes and procedures of this research are described below, together with a summary of any potential 
risks/discomforts, the conditions of participation, and any benefits that might reasonably be expected.  
Finally the measures taken to provide confidentiality are described and directions are given regarding 
whom to contact with any questions or concerns about the research. 

 
Purpose of the Research:  This study is designed to investigate attention to and sensitivity to cues related to 
drinking behavior. The broader goal is to identify personality correlates and cognitive processes common to this 
phenomenon. 
 
Procedures for the Research:  This experiment involves participation in a single session.  The procedure begins 
with a full review of the medical screening introduced in our earlier telephone interview.  This assessment is 
designed to ensure that there are no medical conditions that would affect the ability to complete the tasks.  After 
completing this eligibility evaluation, participants will be asked to complete the three phases of the study.  The first 
phase consists of a computerized reaction time task where participants will respond to particular picture stimuli by 
pressing a button. At the same time, eye movement will be recorded using a camera housed in a headset worn by the 
participant. In the second phase, participants will view the same stimuli that were used in the initial task, but without 
measuring reaction time. Last, the stimuli will be viewed again and rated by the participant on several dimensions. 
Following these tasks, two interviews will be conducted and several questionnaires completed to assess a variety of 
behaviors, attitudes, and personal information.  
 
Potential Risks or Discomforts and Conditions of Participation:  There are no appreciable risks associated with 
participation in this research.  Some people may experience anxiety or discomfort when completing the interviews 
or questionnaires that address sensitive information.  Should this occur, the research assistant will be available to 
discuss and try to minimize any emotional discomfort that may arise. Others may have reactions to the stimuli used 
in the experiment. Should this occur, the research assistant will also be available to discuss any discomfort that may 
result and take steps to alleviate it. 
 
All participants are free to withdraw their consent and discontinue participation at any time without prejudice, 
penalty or loss of benefits to which you would otherwise be entitled.  If you choose to withdraw consent at any time, 
you will receive full-credit for your participation up to that point or appropriate compensation for any time expended 
prior to your departure.  The entire procedure normally does not exceed four hours.   
 
Potential Benefits to You or to Others:  Involvement in this experiment is not likely to produce any direct, 
immediate benefit to you other than enhancement of your understanding of the purpose and process of psychological 
research and either full research participation credit or a payment of $10.00 per hour for time spent in the laboratory.  
Your participation also holds reasonable promise of contributing to a better understanding of the connection between 
attention and eye movement to drinking-related cues. A summary of the findings will be available to you upon 
request at the conclusion of the study. 
 
Confidentiality:  Participant data are to be coded by numbers only and no names will be identified in any report.  
Thus, all information gathered in this research will be treated confidentially to the full extent allowed by law. 
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Questions and Explanations:  Your signature indicates that you have been given the opportunity to 

ask any questions you may have concerning the experiment and the conditions of participation, 

and that these questions, if any, have been answered to your satisfaction. 

In the future, you may contact Dr. Alan R. Lang, Professor of Psychology (xxx-xxxx) or Rita L. Christensen, M. S. 
(xxx-xxxx) to discuss any aspect of this experiment.  Questions about your rights in relation to subject participation 
and/or reports of any research-related injury can be directed to Dr. Lang or the FSU Institutional Review Board for 
Human Subjects (xxx-xxxx).   
 

I have read and understand this consent form. 
 
 
______________________________________________________________________ 
(Participant)           (Date) 
 
 

Printed Name of Participant  Date of Birth  Drivers License # 
 
______________________________________________________________________ 

(Experimenter’s Signature)  and   Printed Name 
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APPENDIX B 
 

MEASURES 
 

1. Repeated Measures 
a. Positive and Negative Affect Scale (PANAS) 
b. Questionnaire of Smoking Urges-Brief (QSU-B) 
c. Alcohol Approach and Avoidance/Drug Approach and Avoidance 

(AAAQ/DAAQ) 
 

2. Post-Experiment Interviews 
a. SCID-I for DSM-IV-TR Module E Substance Use Disorders 
b. Lifetime Drinking History 

 
3. Self-Report Questionnaires 

a. Alcohol Use Disorders Identification Test (AUDIT)—10  items 
b. Family Tree Questionnaire (FTQ)—0 to 17 items 
c. Demographic Information—9 items 
d. Temptation and Restraint Inventory (TRI)—15 items 
e. Alcohol Abstinence Self-Efficacy Questionnaire (AASEQ)—20 items 
f. Effective Coping Behaviors Inventory (ECBI)—36 items 
g. Stages of Change (SOCRATES)—19 items 
h. Barratt Impulsivity Scale-11 (BIS-11)—30 items 
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Participant # ______________ 
 

PANAS 

 
Directions:  This scale consists of a number of words that describe different feelings and 
emotions.  Read each item and then mark the appropriate answer (number) in the space next to 
that word.  Indicate to what extent you feel this way right now, that is, at the present moment.  
Use the following scale to record your answers: 
 
Very slightly   a little  moderately  quite a bit  extremely
 Or not at all 
 1      2          3                     4                  5  
 0 
 
 
_______ interested     _______ irritable 
 
_______ distressed     _______ alert 
 
_______ excited     _______ ashamed 
  
_______ upset      _______ inspired 
 
_______ strong     _______ nervous 
 
_______ guilty     _______ determined 
 
_______ scared     _______ attentive 
 
_______ hostile     _______ jittery 
 
_______ enthusiastic     _______ active 
 
_______ proud     _______ afraid 
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Participant # _______________________ 
 

QSU-B 

 

Please rate the following statements about your desire to smoke RIGHT NOW using the following scale: (1) Strongly Agree, (2) Agree, (3) 

Somewhat Agree, (4) Neither Agree nor Disagree, (5) Somewhat Disagree, (6) Disagree, (7) Strongly Disagree. 
 
          Strongly Agree        Neither   Strongly Disagree 
 

1. I have a desire for a cigarette right now.     1 2 3 4 5 6 7  

2. Northing would be better than smoking a cigarette right now.  1 2 3 4 5 6 7 

3. If it were possible, I probably would smoke now.    1 2 3 4 5 6 7 

4. I could control things better right now if I could smoke.   1 2 3 4 5 6 7 

5. All I want right now is a cigarette.      1 2 3 4 5 6 7 

6. I have an urge for a cigarette.       1 2 3 4 5 6 7 

7. A cigarette would taste good now.      1 2 3 4 5 6 7  

8. I would do almost anything for a cigarette now.    1 2 3 4 5 6 7 

9. Smoking would make me less depressed.     1 2 3 4 5 6 7 

10. I am going to smoke as soon as possible.     1 2 3 4 5 6 7
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Participant # ____________________ 
 

AAAQ 

 
Which one of the following BEST DESCRIBES your overall attitude toward ALCOHOL RIGHT NOW? 
Please circle one response: 
 

1. I did not want alcohol; at the same time I did not want to avoid drinking alcohol. 
 
2. I wanted to drink alcohol; at the same time I wanted to avoid drinking alcohol. 
 
3. I wanted to drink alcohol; and I did not want to avoid drinking alcohol. 
 
4. I did not want alcohol, and I wanted to avoid alcohol. 

 
 

DAAQ 
 

 
Which one of the following BEST DESCRIBES your overall attitude toward DRUGS RIGHT NOW? 
Please circle one response: 
 

1. I did not want to use drugs; at the same time I did not want to avoid using drugs. 
 
2. I wanted to use drugs; at the same time I wanted to avoid using drugs. 
 
3. I wanted to use drugs; and I did not want to avoid using drugs. 

 
4. I did not want to use drugs, and I wanted to avoid using drugs. 
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Note: 

The Structured Clinical Interview for DSM-IV-TR (SCID) is a 22 page interview that is available 

upon request, It has not been included due to its file size.  
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Participant # ______________   Lifetime Drinking History Interview 
 

We would like to have a better idea about your drinking patterns and history. We have found it helpful consider birthdays, holidays, sporting events, 
parties attended—anything that might help you remember how often you drank and how much you drank during that time. Remembering difficulties 
that you might have had as a result of your drinking (arguments with family or friends, work-related problems, legal problems, DUI, etc.) might help 
you to remember periods where you might have stopped drinking on your own or sought help from therapists, doctors, treatment centers, Alcoholics 
Anonymous and the like. 
 
Your age when you started drinking alcohol on a regular basis:  __________    What year was that? ______________ 
For the first period of alcohol use, answer the following: 
Qty:  _______ Freq: _______ Maximum Qty in a single session: _________  Typical Beverage: ___________ 
 
Style of drinking:   Occasional  Weekends  Special Occasions/Parties  Daily   Binge 
 
How long did this pattern last? _________ Why did the pattern change? ________________________________________ 
 
In this period, did you have…   

any treatment contact?   Y   N  Inpatient     Outpatient  Length ________ (specify days/weeks/months) 
 
any therapy received for alcohol-related problems?  Y    N   If so, how often and how long? _______________________ 

 
any visits to Alcoholics Anonymous?  Y   N   If so, how often and how long? ___________________________________ 
 
any visits to medical doctors related to drinking?  Y    N   If so, how many? ____________________________________ 

 
For the second period of alcohol use, answer the following: 
Qty:  _______ Freq: _______ Maximum Qty in a single session: _________  Typical Beverage: ___________ 
 
Style of drinking:   Occasional  Weekends  Special Occasions/Parties  Daily   Binge 
 
How long did this pattern last? _________ Why did the pattern change? ________________________________________ 
 
In this period, did you have…  

any treatment contact?   Y   N  Inpatient     Outpatient  Length ________ (specify days/weeks/months) 
 
any therapy received for alcohol-related problems?  Y    N   If so, how often and how long? _______________________ 

 
any visits to Alcoholics Anonymous?  Y   N   If so, how often and how long? ___________________________________ 
 
any visits to medical doctors related to drinking?  Y    N   If so, how many? ____________________________________ 
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Repeat above for each period of drinking that represents a change from a previous pattern. 
 
Ask participant, based upon diagnostic criteria (review the SCID) the age they were when alcohol use became problematic: _______  
 
What year was that? ______________ 
 
Your age if/when you stopped using alcohol: __________     What year was that? ______________ 
 
Interviewer, please summarize the above and answer the following questions: 
 

1. The number of periods of continuous abstinence from alcohol (six months or more) and the total length of abstinence. 
  
 ____________________________________________________________________________________________________ 

 
2. Occurrences of inpatient treatment and their duration (number of days). 

 
 ____________________________________________________________________________________________________ 
 

3. Occurrences of outpatient treatment and their durations (weeks/months). 
 
 ____________________________________________________________________________________________________ 
 

4. Therapy received for treatment of alcohol misuse and duration. 
 
 ____________________________________________________________________________________________________ 
 

5. Visits to medical doctors related to drinking problems (number). 
 
 ____________________________________________________________________________________________________ 
 

6. Attendance at Alcoholics Anonymous or similar self-help groups (how often and for how long). 
 

____________________________________________________________________________________________________ 
 
7. Duration of drinking career (in years): ________________ 8. Duration of current abstinence (in years): _________________
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 Participant # _______________   AUDIT 
 

Instructions: Please circle one answer for each of the following questions. If you are currently drinking, 
answer the questions based upon the last 12 months of your drinking.  If you are NOT currently drinking, 
please answer the questions based upon the last 12 months that you were drinking. Remember, all 
information will be kept strictly confidential. 

 
1. How often do you have a drink containing alcohol? 

a. Never 

b. Monthly or less 

c. 2 to 4 times a month 

d. 2 to 3 times a week 

e. 4 or more times a week 

 

2. How many drinks containing alcohol do you have on a typical day when you are drinking? 

a. None 

b. 1 or 2 

c. 3 or 4 

d. 5 or 6 

e. 7 to 9 

f. 10 or more standard drinks 

 

3. How often do you have five or more (women) or six or more (men) drinks on one occasion? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

4. How often during the last year have you found that you were not able to stop drinking once you had started? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

5. How often during the last year have you failed to do what was normally expected from you because of 

drinking? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 
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AUDIT continued 

6. How often during the last year have you needed a first drink in the morning to get yourself going after a 

heavy drinking session? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

7. How often during the last year have you had a feeling of guilt or remorse after drinking? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

8. How often during the last year have you been unable to remember what happened the night before because 

you had been drinking? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

9. Have you or someone else been injured as a result of your drinking? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily 

 

10. Has a relative or friend or a doctor or other health worker been concerned about your drinking or suggested 

you cut down? 

a. Never 

b. Less than monthly 

c. Monthly 

d. Weekly 

e. Daily or almost daily
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Participant #______________   
 

FAMILY HISTORY QUESTIONNAIRE 

For each relative listed below, please categorize their drinking into one of seven categories (A, B, C, D, E, F or G). Using this sheet, mark the appropriate 
letter in the blank alongside each type of relative.  Only include blood relatives (that is, relatives by birth). Not included would be those adopted, half-
siblings and step-relatives. 
 

CODE EACH RELATIVE USING ONE OF THE FOLLOWING 7 CATEGORIES: 
 
A. Never Drank: A person who (has) never consumed alcoholic beverages (i.e. a life long abstainer; teetotaler). 
B. Abstainer/Past Drinking Problems A person who is abstaining now (or who was abstaining prior to death) because of past drinking problems. 
C. Social Drinker: A person who drinks moderately and is not known to have a drinking problem. 
D. Possible Problem Drinker: A person who you believe or were told might have (had) a drinking problem, but whom you are not certain 

actually had a drinking problem. 
E. Definite Problem Drinker: Only include here persons who either are known to have received treatment for a drinking problem 

(including being regular members of Alcoholics Anonymous), or who are known to have experienced 
several negative consequences of their drinking. 

F. No Relative: Only applicable for brothers and sisters. 
G. Don’t Know/Don’t Remember  

  

 Maternal Grandmother      Maternal Grandfather         Paternal Grandmother         Paternal Grandfather  

 (Mother’s mother)             (Mother’s father)                              (Father’s mother)               (Father’s father) 
       1.__                  2.__               3.__        4.__ 

 

 

  

                   Mother                                                             Father 
 

               5.__                                                              6.__ 

 

                Your Brothers         YOU                                Your Sisters  
            

     7.__ 8.__ 9.__ 10.__ 11. __           12.__               13.__14.__15.__ 16.__ 17.__ 



80 
 

 
Participant # ______________ 

DEMOGRAPHICS 

1.  Age (years):  _____________        2.  Gender (circle 
one):    Male     Female 
 

3. Place of birth: _______________________________________________  4. Education (years): ___________ 

   City   State   Country  

5. Race: Ο Black/African-American Ο White Ο Hispanic/Latino   

  Ο Asian/Asian-American ΟBi-Racial Ο Multi-Racial 

  Ο Native American  ΟOther 

6. Employment status:   Ο Full-time Ο Part-time Ο Temporary  

Ο Student Ο Retired Ο Job seeking 

Ο Not working/not seeking work 

7. Marital Status:  Ο Single Ο Married Ο Divorced Ο Widowed 

    Ο Partnered/Not Living with Partner  

  Ο Partnered/Living with Partner 

 

8. Do you attend formal religious services (circle one)? Yes  No 

 

9.  If so, how frequently? ________ time(s) a (circle one)  week  /  month /  year
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Participant # ________________ 
 

TRI 

 

Please consider the following statements and rate the extent to which they are consistent with your experience 

using the following scale: 

 

 Never     Rarely      Occasionally    Sometimes    Often    Frequently    Always 

     1         2                     3    4           5       6           7 

         
 

 _____ 1.  At times, do you find yourself unable to stop thinking about drinking? 

 _____ 2.  Is it hard to distract yourself from thinking about drinking?  

 _____ 3.  Do thoughts about drinking intrude into your daily activities?  

 _____ 4.  How much effort does it take for you to keep your drinking under control?  

 _____ 5.  How much difficulty do you have controlling your drinking? 

 _____ 6.  Do you find that once you start drinking it is difficult for you to stop?  

 _____ 7.  When you feel anxious, are you more likely to drink?  

 _____ 8.  When you feel lonely, are you more likely to drink?  

 _____ 9.  Do you ever feel so nervous that you really need a drink?  

_____ 10. Does the sight & smell of alcohol make you think about limiting your drinking?  

 _____ 11. Does seeing alcohol-related commercials, magazine ads, and/or signs for 

                   liquor stores stimulate concerns about the need to limit your drinking?  

______12. Does seeing other people drink remind you of your efforts to control your 

                  alcohol consumption?  

_____ 13. Do you ever cut back on your drinking in an attempt to change your drinking habits?  

 _____ 14. How often do you attempt to cut down the amount you drink?  

_____ 15. Do feelings of guilt about drinking too much help you to control your alcohol intake?
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Participant # ____________________ 
AASEQ 

 
Please rate HOW CONFIDENT you are that you would NOT DRINK in each of the situations below. Your responses may range from 
(1) NOT AT ALL CONFIDENT to (5) EXTREMELY CONFIDENT. Please circle the number corresponding to your degree of confidence. 
             Not At All           Extremely 

How confident are you that you would NOT DRINK in these situations?   Confident           Confident 

 

1. When I am feeling angry inside.         1 2 3 4 5 

2. When I sense everything is going wrong for me.       1 2 3 4 5 

3. When I am feeling depressed.          1 2 3 4 5 

4. When I feel like blowing up because of frustration.       1 2 3 4 5 

5. When I am very worried.          1 2 3 4 5 

6. When I see others drinking at a bar or at a party.       1 2 3 4 5 

7. When I am excited or celebrating with others.       1 2 3 4 5 

8. When I am on vacation and want to relax.        1 2 3 4 5 

9. When people I used to drink with encourage me to drink.      1 2 3 4 5 

10. When I am being offered a drink in a social situation.      1 2 3 4 5 

11. When I have a headache.          1 2 3 4 5 

12. When I am physically tired.          1 2 3 4 5 

13. When I am concerned about someone.        1 2 3 4 5 

14. When I am experiencing physical pain or injury.       1 2 3 4 5 

15. When I dream about taking a drink.         1 2 3 4 5 

16. When I am in agony because of stopping or withdrawing from alcohol use.    1 2 3 4 5 

17. When I have the urge to try just one drink to see what happens.     1 2 3 4 5 

18. When I am feeling a physical need or craving for alcohol.      1 2 3 4 5 

19.  When I want to test my willpower over drinking.       1 2 3 4 5 

20. When I experience an urge or impulse to take a drink that catches me unprepared.   1 2 3 4 5 
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Participant # _______________________    ECBI 
 
Instructions:  Please tell us how well these strategies “work” for you; how effective they are in stopping you from drinking.  We want to know about 
your own

 

 experiences, not what you have observed in others. Please read each question and select the answer that is right for you. If you don’t 
remember or have had no experience with a strategy, please select “don’t know”. 

Statement Usually Often Some-

times 

Never Don’ t 

Know 

1.  Thinking about how much better off I am without drinking.      

2.  Telephoning a friend.      

3.  Keeping in the company of non-drinkers.      

4.  Thinking positive.      

5.  Thinking of the mess I’ve got myself through drinking.      

6.  Stopping to examine my motives and eliminating the false ones.      

7.  Thinking of the promises I’ve made to others.      

8.  Staying indoors; hiding.      

9.  Pausing and really thinking the whole alcoholic cycle through.      

10.  Leaving my money at home.      

11.  Recognizing that life is no bed of roses but drinking is not the answer.      

12.  Going to AA meetings.      

13.  Knowing that by not drinking I can show my face again without fear of what others will 
think. 

     

14.  Cheering myself up by buying myself something special instead.      

15.  Facing up to my bad feelings instead of trying to drown them.      

16.  Working harder.      

17.  Realizing it’s just not worth it.      

18.  Waiting it out until everything is shut.      

19.  Remembering how I’ve let friends and family down in the past.      

20.  Keeping away from people who drink.      

21.  Going for a walk.      
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ECBI continued 

      

Statement Usually Often Some-

times 

Never Don’t 

Know 

22.  Looking on the bright side and trying to stop making excuses for myself.      

23.  Realizing it’s affecting my health.      

24.  Start doing something in the house.      

25.  Considering the effect it will have on my family.      

26.  Reminding myself of the good life I can have without drink.      

27.  Getting in touch with old drinking friends who are better now.      

28.  Making up my mind that I’m going to stop playing games with myself.      

29.  Eating a good meal.      

30.  Avoiding places where I drank.      
31.  Thinking about all the people who have helped me.      

32.  Saying I am well and wish to stay so.      

33.  Going to sleep.      

34.  Remembering how it has affected my family.      

35.  Forcing myself to go to work.      

36.  Trying to face life instead of avoiding it.      
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Participant # __________________ 

SOCRATES 
 

Please respond to each of these items according to what you personally believe to be true about your use of alcohol. For each statement 
listed, find the corresponding item number on your SOCRATES answer sheet and fill in the numbered circle that best describes your 
response: 0 = Strongly Disagree, 1 = Disagree, 2 = Uncertain, 3 = Agree, 4 = Strongly Agree. 

 
 Strongly 

Disagree 
Disagree  Uncertain Agree  Strongly 

Agree 

1. I really want to make changes in my drinking. 0 1 2 3 4 
2. Sometimes I wonder if I am an alcoholic. 0 1 2 3 4 
3. If I don’t change my drinking soon, my problems are going to get worse. 0 1 2 3 4 
4. I have already started making some changes in my drinking. 0 1 2 3 4 
5. I was drinking too much at one time, but I’ve managed to change my 

drinking. 
0 1 2 3 4 

6. Sometimes I wonder if my drinking is hurting other people. 0 1 2 3 4 
7. I am a problem drinker. 0 1 2 3 4 
8. I’m not just thinking about changing my drinking, I’m already doing 

something about it. 
0 1 2 3 4 

9. I have already changed my drinking, and I am looking for ways to keep 
from slipping back into my old pattern. 

0 1 2 3 4 

10. I have serious problems with drinking. 0 1 2 3 4 
11. Sometimes I wonder if I am in control of my drinking. 0 1 2 3 4 
12. My drinking is causing me a lot of harm. 0 1 2 3 4 
13. I am actively doing things now to cut down or stop drinking. 0 1 2 3 4 
14. I want help to keep from going back to the drinking problems that I had 

before. 
0 1 2 3 4 

15. I know that I have a drinking problem. 0 1 2 3 4 
16. There are times when I wonder if I drink too much. 0 1 2 3 4 
17. I am an alcoholic. 0 1 2 3 4 
18. I am working hard to change my drinking. 0 1 2 3 4 
19. I have made some changes in my drinking, and I want some help to keep 

from going back to the way I used to drink. 
0 1 2 3 4 
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BIS-11 
 

Please rate these items as to how often they would describe your behavior using the following scale: 

 

1=Rarely/Never, 2=Occasionally, 3=Often, 4=Almost Always/Always. 
 

1. I plan tasks carefully.      1 2 3 4 

2. I do things without thinking.     1 2 3 4 

3. I make up my mind quickly.     1 2 3 4 

4. I am happy-go-lucky.      1 2 3 4 

5. I don’t “pay attention.”     1 2 3 4 

6. I have “racing” thoughts.     1 2 3 4 

7. I plan trips well ahead of time.    1 2 3 4 

8. I am self-controlled.      1 2 3 4 

9. I concentrate easily.      1 2 3 4 

10. I save regularly.      1 2 3 4 

11. I “squirm” at plays or lectures.    1 2 3 4 

12. I am a careful thinker.     1 2 3 4 

13. I plan for job security.     1 2 3 4 

14. I say things without thinking.    1 2 3 4 

15. I like to think about complex problems.   1 2 3 4 

16. I change jobs.      1 2 3 4 

17. I act “on impulse.”      1 2 3 4 

18. I get easily bored when solving thought problems.  1 2 3 4 

19. I act on the spur of the moment.    1 2 3 4 

20. I am a steady thinker.     1 2 3 4 

21. I change residences.      1 2 3 4 

22. I buy things on impulse.     1 2 3 4 

23. I can only think about one problem at a time.   1 2 3 4 

24. I change hobbies.      1 2 3 4 

25. I spend or charge more than I earn.    1 2 3 4 

26. I often have extraneous thoughts when thinking.  1 2 3 4 

27. I am more interested in the present than the future  1 2 3 4 

28. I am restless at the theater or lectures.   1 2 3 4 

29. I like puzzles.      1 2 3 4 

30. I am future oriented.      1 2 3 4 
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2. Human Subjects Task Response Data 
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4. Websites 
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6. Referral Information 
 

7. Brief Intervention 
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Participant # ____________________   Today’s Date: ___________________ 
 

HUMAN SUBJECTS EVALUATION FORM 
 
Experiment Title: Eye Movement and Attention 
 
Please Circle: 
 

1.  Did you feel free to decline to participate in this experiment? 

Y N 

2.  Were the experimental procedures fully explained to you? 

Y N 

3.  Did you have the opportunity to ask questions? 

Y N 

4.  Were your questions given consideration and answered adequately? 

Y N 

 
Open-ended questions: 
 
What did you see as the overall purpose of this experiment? In other words, what was it designed to 
investigate? 
 
 
 
 
 
Describe any unusually or potentially harmful aspects of this experiment: 
 
 
 
 
 
 
How could this experiment be improved to make it more useful or to make it a better experience for the 
participant? 
 
 
 
 
 
 
 
 
If you have any questions or concerns, please contact Rita Christensen at xxx-xxxx or Dr. Alan Lang at xxx-
xxxx. 
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Participants noted whether the experiment was sufficiently explained, their 

questions answered, they were free to decline participation, or whether they were aware 

of the study’s purpose. Also, the subjective experience of participating in this 

experiment was assessed with four questions rated on a five-point Likert scale for each 

of the three tasks, assessing overall difficultly, difficultly in eye movement or urge rating, 

overall pleasantness and unpleasantness.20

 

 

Table 2. 

Social     Problem     Abstinent     Total N   % 

Human Subjects Task Response______________________________________ 

Frequencies    (n = 22)    (n = 24)      (n = 19)      (n = 65) 

Explained       22  24        19         65     100.0 

Questions       22  24        19         65     100.0 

Decline       22  23        18         65       95.0 

Purpose         5    1          1            7      10.6 

Mean (SD)      Social                       Problem                   Abstinent  

Difficulty DPT   1.27 (0.46)  1.14 (0.38)               1.16 (0.37)   

Difficulty DP EM**     1.49 (0.78)       1.29 (0.62)               1.94 (0.89) 

Pleasantness DP         2.86 (1.13)      2.79 (1.10)               2.84 (1.04) 

Unpleasantness DP     1.77 (1.11)               1.75 (0.79)                2.01 (1.03) 

Difficulty PVT**            1.23 (0.43)                1.21 (0.58)               1.58 (0.59) 

Difficulty PV EM           1.36 (0.58)                1.38 (0.88)               2.12 (1.25) 

Pleasantness PV          2.86 (1.13)      2.71 (0.95)               2.79 (1.10) 

Unpleasantness PV     1.54 (0.79)      1.67 (0.96)               2.00 (1.03) 

Difficulty URT*     1.33 (0.61)                 1.15 (0.41)      1.58 (0.67) 

Difficulty Rating     1.95 (0.72)       1.71 (0.86)      2.20 (0.83) 

Pleasantness UR         2.32 (1.21)                2.42 (1.06)               2.32 (0.98) 

Unpleasantness UR    1.55 (0.86)                 1.79 (0.98)      2.21 (1.00) 

* Significant group differences p < .05 

**Significant group differences p < .001 

                                                 
20 The distributions for these measures reflected restriction of range and significant kurtosis. Therefore, each variable was 

dichotomized into “high” and “low” degrees of difficulty, pleasantness and unpleasantness, allowing for nonparametric procedures. 



 

90 
 

RESEARCH LESSON 
 
Title of Research:  Eye Movement and Attention 

    
Principal Investigator:  Rita L. Christensen, M. S. 
 
Faculty Advisor:  Alan R. Lang, Ph.D. 
 
The tasks performed in the experiment were designed to tap two aspects of attention: eye 
movement (where the eye moves and how long it remains in that location) and cognitive 
processing of visual stimuli in the dot-probe task. The interviews were designed to assess the 
presence or absence of substance use disorders, with a particular focus on alcohol. In addition, 
you were asked about the history of your drinking behavior, including treatment contact and 
periods of abstinence from alcohol consumption. The questionnaires you completed were 
designed to tap your beliefs about and personality features related to alcohol consumption. 

Research has shown that frequent and heavy drinking experience leads to a phenomenon 
called “attentional bias, where alcohol-related cues “grab” or draw attention in a seemingly 
automatic fashion. The attention placed on things, places, people, situations or emotional states 
that are related to drinking increases the likelihood that drinking behavior will follow via the 
activation of related memories and behaviors. 

Although it is known that these attentional biases occur in heavy drinkers (but not social 
drinkers), it is not known what happens when a formerly problematic drinker achieves and 
maintains abstinence from alcohol consumption. It is possible that attentional biases for alcohol-
related cues no longer function by drawing attention. Alternatively, it is also likely that attentional 
biases continue to operate and contribute to relapse to alcohol use. The immediate purpose of 
this study is to determine whether attentional biases continue to operate in long-term 
abstinence. 

A secondary purpose was to establish the existence and nature of the relationship between 
attentional bias and coping mechanisms that may allow one to maintain abstinence when 
confronted with alcohol-related cues.  You completed several measures related to your drinking 
behavior, beliefs about drinking and your ability to control your drinking behavior. 

It is hoped that this study will establish whether attentional biases continue in abstinence as well 
as identify the coping mechanisms established during abstinence that may reduce their impact 
on memory and behavioral activation. This information will be invaluable in relapse prevention 
for people with addictive behaviors. 

 

THANK YOU FOR PARTICIPATION IN THIS PROJECT. 
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Websites for Additional Information: 
 

National Institute of Alcohol Abuse and Alcoholism:  
  
 http://www.niaaa.nih.gov/ 
 
Alcohol Screening: 
 
 http://www.alcoholscreening.org 
 

 
 
 
 

http://www.niaaa.nih.gov/�
http://www.alcoholscreening.org/�
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Double click to open in Acrobat Reader 
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Double click to open in Acrobat Reader 
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Double click to open in Acrobat Reader 
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Double click to open in Acrobat Reader 
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Double click to open in Acrobat Reader 
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Local treatment facilities: 
 
Florida State University Psychology Clinic 
214 Regional Rehabilitation Center 
Tallahassee   FL  32306-1210 
xxx-xxx-xxxx 
 
Disc Village: Sisters in Sobriety 
10942 Recovery Way 
Woodville RL  32362 
Lisa Bergeron xxx-xxx-xxxx 
 
Non-Secure Programs, Inc. (NPI) for Females 
3190 Springhill Road 
Tallahassee  FL  32305 
Diane Prest  xxx-xxx-xxxx 
 
Non-Secure Programs (NPI) for Males 
3190 Springhill Road 
Tallahassee  FL  32305 
Diane Prest  xxx-xxx-xxxx 
 
Tallahassee Memorial Behavior Health Center 
1616 Physicians Drive 
Tallahassee  FL  32308 
Jennifer McLaughlin  xxx-xxx-xxxx 
 
Great Recovery 
2295 Pasco Street 
Tallahassee  FL  32310 
Barbara Bozeman  xxx-xxx-xxxx 
 
Starting Point 
329 Ausley Road 
Tallahassee  FL  32304 
Elder Burton  xxx-xxx-xxxx or xxx-xxxx 
 
Disc Village: Wakulla Adult Outpatient 
85 High Drive 
Crawfordville  FL  32326 
Patrick Lane  xxx-xxx-xxxx 
 
Disc Village:  Gadsden County Outpatient 
518 West Jefferson Street 
Quincy   FL  321351 
xxx-xxx-xxxx 
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For Principal Investigator: Guidelines for Brief Interventions 
 
Double click to open in Acrobat Reader 
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APPENDIX D 
 

INSTITUTIONAL REVIEW BOARD APPROVALS 
 

1. Approval Letter 
 
2. Consent Form 
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Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 Â· FAX (850) 644-4392 
 
RE-APPROVAL MEMORANDUM 
 
Date: 10/16/2009 
 
To: Rita Christensen [christensen@psy.fsu.edu]  
 
Address: 725 Eagle View Circle, Tallahassee, FL 32311-1210 
Dept.: PSYCHOLOGY DEPARTMENT 
 
From: Thomas L. Jacobson, Chair 
 
Re: Re-approval of Use of Human subjects in Research 
A Multi-level analysis of attentional biases in abstinent and non-abstinent problem drinkers 
 
Your request to continue the research project listed above involving human subjects has been 
approved by the Human Subjects Committee. If your project has not been completed by 
10/13/2010, you are must request renewed approval by the Committee. 
 
If you submitted a proposed consent form with your renewal request, the approved stamped 
consent form is attached to this re-approval notice. Only the stamped version of the consent form 
may be used in recruiting of research subjects. You are reminded that any change in protocol for 
this project must be reviewed and approved by the Committee prior to implementation of the 
proposed change in the protocol. A protocol change/amendment form is required to be submitted 
for approval by the Committee. In addition, federal regulations require that the Principal 
Investigator promptly report in writing, any unanticipated problems or adverse events involving 
risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor are 
reminded of their responsibility for being informed concerning research projects involving 
human subjects in their department. They are advised to review the protocols as often as 
necessary to insure that the project is being conducted in compliance with our institution and 
with DHHS regulations. 
 
Cc: [] 
HSC No. 2009.3392 
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FSU Human Subjects Committee Approved on 12/10/08 Void After 12/9/09 
HSC No. 2008.2085 
 
INFORMED CONSENT FORM 
Title of Research: Eye Movement and Attention 
Principal Investigator: Rita L. Christensen, M. S. 
Supervisor: Alan R. Lang, Ph. D. 
 
I freely and voluntarily and without undue inducement or any element of force, fraud, deceit, 
duress, or other form of constraint or coercion, consent to be a participant in the above named 
project, being conducted at Florida State University during the period of December 2006 through 
December 2007. The purposes and procedures of this research are described below, together 
with a summary of any potential risks/discomforts, the conditions of participation, and any benefits 
that might reasonably be expected. Finally the measures taken to provide confidentiality are 
described and directions are given regarding whom to contact with any questions or concerns 
about the research. 
Purpose of the Research: This study is designed to investigate attention. The broader goal is to 
identify personality correlates and cognitive processes common to this phenomenon. 
Procedures for the Research: This experiment involves participation in a single session. The 
procedure begins with a full review of the medical screening introduced in our earlier telephone 
interview. This assessment is designed to ensure that there are no medical conditions that would 
affect the ability to complete the tasks. After completing this eligibility evaluation, participants will 
be asked to complete the three phases of the study. The first phase consists of a computerized 
reaction time task where participants will respond to a particular event by pressing a button. At 
the same time, eye movement will be recorded by a tiny camera housed in a headset worn by the 
participant. In the second phase, participants will view the same pictures that were used in the 
reaction time task. Lastly, these pictures will be viewed again and rated by the participant on 
several dimensions. Following these tasks, two interviews will be conducted and several 
questionnaires completed that assess a variety of behaviors, attitudes, and personal information. 
Potential Risks or Discomforts and Conditions of Participation: There are no appreciable 
risks associated with participation in this research. Some people may experience anxiety or 
discomfort when completing the interviews or questionnaires that address sensitive information. 
Should this occur, the research assistant will be available to discuss any emotional discomfort 
that may arise. Others may have reactions to the stimuli used in the experiment. Should this 
occur, the research assistant will be available to discuss any discomfort that may result. 
You are free to withdraw consent and discontinue participation at any time without prejudice, 
penalty or loss of benefits to which you would otherwise be entitled. If you choose to withdraw 
consent at any time, you will receive full-credit for your participation up to that point and 
appropriate compensation for any further time prior to your release. The entire procedure 
normally does not exceed four hours. 
Potential Benefits to You or to Others: Involvement in this experiment is not likely to produce 
any direct, immediate benefit to you other than enhancement of your understanding of the 
purpose and process of psychological research and a payment of $10.00 per hour for time spent 
in the laboratory. Your participation also holds reasonable promise of contributing to a better 
understanding of the connection between eye movement and attention. A summary of the 
findings will be available to you upon request at the conclusion of the study. 
Confidentiality: Participant data are to be coded by numbers only and no names will be 
identified in any report. Thus, all information gathered in this research will be treated 
confidentially to the full extent allowed by law. 
 
FSU Human Subjects Committee approved on 10/16/09 VOID after 10/13/2010 HSC# 2009.3392 

FSU Human Subjects Committee Approved on 12/10/08 Void After 12/9/09 
HSC No. 2008.2085 
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Questions and Explanations: Your signature indicates that you have been given the 
opportunity to ask any questions you may have concerning the experiment and the conditions of 
participation, and that these questions, if any, have been answered to your satisfaction. 
In the future, you may contact Dr. Alan R. Lang, Professor of Psychology (644-6065) or Rita L. 
Chistensen, M. S. (644-3034) to discuss any aspect of this experiment. Questions about your 
rights in relation to subject participation and/or reports of any research-related injury can be 
directed to Dr. Lang or to Elizabeth S. Southard, who oversees the FSU Institutional Review 
Board for Human Subjects (644-8633). 
I have read and understand this consent form. 
 
______________________________________________________________________ 
(Participant) (Date) 
Printed Name of Participant Date of Birth Drivers License # 
 
______________________________________________________________________ 
(Experimenter’s Signature) and Printed Name 
 
 
FSU Human Subjects Committee approved on 10/16/09 VOID after 10/13/2010 HSC# 2009.3392 
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