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(ABSTRACT)

The reported study measured the effects of alcohol on

risk-taking 511 a penalty/incentive system. Subjects read

scenarios involving industrial tasks and accidents from a

video screen. Each scenario had a point value associated with

it. Subjects had to decide whether they were willing to

perform the task if there was a specified probability of

having an accident. They would win points for successfully

performing the task, but lose points for having an accident.

Their goal was to score as many points as possible. The

points won were used to buy tickets for one of two $100.00

drawings. Those with the most tickets had the highest proba-

bility of winning the drawing. This motivator was used to

stimulate cautious decisionmaking about taking risks.

Prior to participation in the task, subjects ingested a

mixture of orange juice and 80-proof vodka to yield one of



four BAC levels (0.00%, 0.05%, 0.07%, or 0.09%); however,

alcohol was not found to affect risk-taking in this study.

The concept of risk compensation is used to assist in the

interpretation of the results.

Prior to discussion of the methodology and results of

the current study, the literature on the Theory of Risk

Homeostasis and on the effect of alcohol on industrial tasks

is given to show how this study fits into the spectrum of

research. Lastly, recommendations are given for various con-

siderations in conducting research on risk-taking and alco-

hol.
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INTRODUCTION

This thesis investigated the degree of risk accepted in

various industrial work situations by individuals under the

influence of alcohol. The participants in the study played

a game in which they had to decide whether the benefits

achieved by taking a risk outweighed the penalties. The

investigation used a human behavior theory involving a

principle of homeostatic regulation. The Theory of Risk

Homeostasis (wilde, 1982a) states that people possess a

desired level of risk in any situation. If their perceived

level of risk in the situation differs from their desired

level, they will alter their behavior to eliminate the

discrepancy. In theory, their behavior will change but the

outcome will remain the same. For example, it is

hypothesized that if a safety device such as a seatbelt were

used in a vehicle, the driver would exhibit more dangerous

driving behavior, thus eliminating the effects of the safety

device.

whether this theory holds true is a large safety concern

since the effects of safety devices may be counteracted by

compensatory actions of individuals. There is also the
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possibility that the theory is situation specific, depending

on the degree of risk involved. This issue may have great

relevance if alcohol can affect safety. It is important to

know whether alcohol alters people's subjective perception

of risk and if it affects their ability to compensate for any

discrepancies with reference to their target level of risk.

Even if a person's perception of the risk at hand does not

change, the influence of alcohol may alter his/her accepted

target level, resulting in a change of behavior. He/she may

take more risks not because he/she perceives the consequences

as less severe, but because he/she wants to experience the

thrill that accompanies risky behavior. If his/her

perception of the risk does change, any observed change in

behavior may be due not only to an altered acceptance of

risk, but it may also be due to an altered perception of the

consequences. The intoxicated individual may visualize the

consequences to be smaller in magnitude then they are in

reality.

Before alcohol related deaths and injuries in industry

can be reduced, problem areas must be defined. Obviously,

if a person acts carelessly, a gamut of accidents may occur;

however, certain situations may be more susceptible to risk

than others. To generally represent common industrial
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situations, scenarios were used in which subjects were put

at the risk of having an accident if they took action to

pursue a reward. Once it is known what type of situations

are most subject to risk by the influence of alcohol, control

action can be designed to safeguard against accidents and

incidents.

This research was designed to analyze risk taking

behavior of individuals under the influence of alcohol and

to predict how their behavior may influence industrial

safety. The specific objectives are stated below.

Objschiyss of This Resssggh

Qggpsss. The main purpose of this study was to test the

Theory of Risk Homeostasis by determining whether people

under the influence of alcohol were more willing to take

risks, which could result in accidents, in order to obtain

some reward. The results are directly applicable to industry

because the scenarios that the subjects responded to in the

game of risk were of an industrial nature. The tasks were

common industrial tasks and the accidents were common

industrial accidents. The situations were divided into high

and low risk categories so that it could be determined if the

3



severity of the consequence affects a person's willingness

to take risks under different blood alcohol concentrations

Safety studies involving

industrial task simulation are often criticized that

participant errors are not representative of real life errors

because safety· devices used in the simulation to ensure

proper ethics void any risk that would actually be present.

Two purposes of laboratory experiments and simulation are

better control and less risk. Wilde (1982b) argues that to

the extent that simulation successfully eliminates risk from

the experimental condition, simulation is an inappropriate

environment for testing the effects of certain factors on

risk. This argument would require that the desired data be

collected from on-site studies or accident reports, as has

been the case when testing the Theory of Risk Homeostasis.

The problem with this method of data collection is that it

is uncertain which particular variables were cause for the

accident. Therefore, it is necessary to find a medium

between accident investigation and industrial task simulation

involving safety devices.

4



One reasonable solution to provide a substitute for

actual consequences in task simulation is to use a monetary

incentive/penalty system. Money appears to be the most

practical and available real-world motivator which can

ethically be employed in a research setting, although it is

difficult to equate it with the loss of a limb or a life as

a result of on—the-job errors. Given the limitations on the

attempt to punish research participants, an incentive/penalty

system may be the best available solution. The participants

would benefit from accurate performance, and portions of

those gains would be lost due to inaccurate performance.

Risk. The Theory of Risk Perception (Otway and Thomas,

1982) comes into play because the risk referred to in the

present study is not only that of a science of facts, but also

risk as a subjective experience -— one that can be judged by

the observer. By choosing between taking the chance of

having an accident in order to receive a reward, and passing

on the situation, the subjects are playing a game of risk. a

Depending on how cautious they are in responding to danqerous

situations, they can financially benefit or be penalized.

5
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Alcohol studies on industrial work are scarce. A series

of studies was conducted at the Human Factors Engineering

Center at Virginia Tech to examine the effect of alcohol on

industrial safety and productivity. A comprehensive review

of the research is provided to show how far this type of

research has progressed and to raise ideas about future

research.

The methods used in the current study are then

described. Included are the task performed, procedures used

by the experimenter and participants, experimental design,

and apparatus. Finally, the analysis and significance to

industry of the results are reviewed.
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BACKGROUND

Before the current study can be discussed, it is

beneficial to have a knowledge of the studies that have

preceded it and to have an understanding of the human

behavior theory that can be used to evaluate the individual's

performance under the influence of alcohol. Discussed will

be the Theory of Risk Homeostasis and research in advocacy

and opposition to it. Stressed in the explanation of this

theory is how it could beneficially be used in the current

study to give practical explanations of human behavior and

the effect of alcohol on risk—taking. A review of the

literature on industrial task/alcohol studies is then given

to show how the current study and its objectives fit into the

spectrum of research.

Wilde's (1982a) development of the Theory of Risk

Homeostasis was influenced by a utility theory introduced by

Peltzman (1975) and a mathematical theory developed by

O'Neill in 1977. The Utility Theory predicted that

automobile drivers choose an accident rate based on the

7



balance of costs and benefits of driving in ways that entail

risk. O'Neill's theory was based on the desire to maximize

gain. Wilde went further in his Theory of Risk Homeostasis

by saying that people adopt a target level of risk for all

activities. A person driving a car, performing an industrial

task, or engaging in a recreational sport acts in such a way

that may be understood as a homeostatically controlled

self-regulation process. At any moment in time, if the

instantaneously experienced level of risk is compared to the

level of risk the individual wishes to take, and if a

discrepancy exists, a decision will be made to alter the

ongoing behavior.

Wilde's (1982a) theory involves a principle of

homeostatic requlation. An individual's motivation to aim

for a particular level of risk is seen as a balance of the

individual's evaluation of the advantages of alternate

actions. If the level of subjective risk perceived is higher

or lower than the level desired, the individual will take

action to eliminate the discrepancy. The adjustment action

will also carry a certain likelihood of objective accident

risk. Wilde (1982a) applies this theory to driving behavior

indicating three required skills. Perceptive skills

determine the extent to which the objective and subjective

8



risk correspond. Decisional skills refer to the driver's

ability to decide what should be done to produce the desired

adjustment. Vehicle handling skills determine whether the

driver can effectively act to produce the adjustment. As a

result of needing control actions, behaviors will change but

no measurable change in accident rates will occur.

Ihgg;y__sgpgg;;. Wilde (1982a) cites a study by

Schreuder (1969) to support his theory. The study was on the

effect of improved vehicle lighting on nighttime accidents

in the Netherlands. Drivers were encouraged by the mass

media to use their low beam headlights after dusk instead of

their parking lights. Although advocate behavior rose from

37% to 80% across drivers, the accident rates remained

unaffected and the ratio between nighttime and daytime

accident frequencies did not change.

Adams (1981) compared changes in road accident tolls of

car occupants and nonoccupants in countries that imposed

mandatory seat belt use with countries that did not.

Following legislation, changes were less favorable in

countries with legislation than those without. He concluded

that the legislation was counterproductive to safety because

by protecting car occupants from the consequences of bad

9



driving, bad driving is actually encouraged (cited in Wilde,

1982a).

In opposition to Wilde's theory,

several authors cite results that contradict support for the

Theory of Risk Homeostasis, or at least for the theory that

the introduction of safety devices or legislation actually

induces bad driving. Slovic and Fischhoff(l982) raise

several important points in opposition to the theory. They

argue that "If people already believe their personal risk to

be extremely small, they may fail to recognize the risk

reduction provided by a new safety device, hence, they may

not act in ways that counteract their new safety gains" (p

228). People may also vary the risk level within a realm for

the sake of experience, stimulation, or learning what it is

like. When current risk levels are unacceptable, people

should be quite eager to adopt safety measures rather than

engage in compensatory actions. Another argument is that

many behaviors are so strongly conditioned by habit that

people could not change them even if they wanted to. There

is also the case where the safety measure is invisible. This

should make people immune to the countervailance of

homeostatic measures. Final arguments by Slovic and

Fischhoff are that people need variety and that, in time,
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adaptation may produce new states of equilibrium from which

behavior can be measured.

Wilde's theory lacks empirical quantification and he

omits credible empirical works that contradict his theory.

Graham (1982) interprets evidence that driver compensation

is more likely to occur and be substantial for policies aimed

at reducing accident frequency rather than severity. He

believes that behavior is more sensitive to accident

frequency than to consequences of the accident. To support

this, he considers several pieces of evidence: (1) the rate

of death and serious injury has been reduced by motorcycle

helmet laws although accident frequency data are unavailable

(Watson, Zador, and Wilkes, 1980); (2) Volkswagon Rabbits

equipped with automatic safety belts have no higher rates of

accident involvement than do Rabbits with manual belts

(Robertson, 1981); and (3) cars subject to the 1966 motor

vehicle safety standards are less likely to kill pedestrians

or occupants than are cars not subject to the safety standard

(Robertson, 1977).

Kumar, Berggrund, Jernberg, and Ytterbom (1976) found

that although drivers of Vehicles equipped with studded tires

drive somewhat faster under icy conditions than drivers

11



without studded tires, the increased speed does not lead to

lower safety. They drive with larger safety margins than

drivers without studded tires.

It is also argued that Wilde uses a situation specific

model and incorporates it into an aggregation process. In

his block diagram depiction he uses the perceptions,

decisions, and actions of an individual at a specific point

in time with statistics describinq a population over a

12-month period (Cole and Withey, 1982; Orr, 1982).

It is apparent that research which has studied driver

behavior as a result of safety devices is inconsistent as

cited. Risk compensation is not clearly supported or

refuted. Lund and Zador (1983) designed research to

specifically test the risk compensation hypothesis. They

studied the effect of mandatory seat belt use for the

occupants of motor vehicles in Newfoundland in 1982. They

took measurements on speed, likelihood of stopping on amber

at signalized intersections, the likelihood of turning left

in front of oncoming traffic, and the gap in time between

consecutive vehicles. The results of the study provided no

support for the risk compensation hypothesis.
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Otway et al. (1982) feel that safety

could be assessed by risk (for example, the statistically

expected value of loss) instead of outcome alone. People's

perception of risk may not be in tune with the probability

of risk, but their perceptions of risk could be offset

somewhat by the perception of benefits, giving a net

perception of risk.

Some people believe risk is a commitment to an objective

science of facts. Others feel that risk is also a subjective

experience. It is meaningful for, and can be judged and felt

by, anyone. The nonexpert's representations of risk are

built on attitudes, values, and comparisons between

alternatives and opportunity costs. Unfortunately, data

supporting a theory for risk perception is essentially

subjective in the form of psychometric risk perception

studies (Otway et al., 1982). However, these studies provide

some useful information about risk perception. Perceived

risk depends on what information people have received and the

information they have chosen to believe. Most of the

research has concerned political and social matters; however,

risk perception can be applied to many issues, including the

issue at hand of responding to a challenge in·a game of risk

13



to gain a reward if there is the chance of having a costly

accident.

Before the current study is introduced, a review of the

previous research on the effects of alcohol on industrial

tasks will be presented. The review will show the

accomplishments made in this area thus far as well as the

need for more extensive research.

Literature on the effects of blood alcohol on the

performance of industrial tasks is very scarce. The most

research that has been completed on this topic is a series

of studies performed at the Human Factors Engineering Center

at Virginia Tech. Below is a comprehensive review of this

research.

With the belief that the number of problem drinkers in

the working force is increasing, the question of how impaired

performance affects productivity and profitability has been

raised. Eight studies were conducted in an attempt to give

management data that might inform them on exactly how much

of a threat alcohol is to industry's profitability, since it
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is believed that management does not have the right to

supersede an employee's right to privacy by the use of

questionnaires or on—site studies. The first seven studies

concentrated on specific, isolated industrial tasks while

the eighth study was an attempt to determine the degradation

in the four behavioral processes used in any industrial task

with the hope of obtaining a regression equation that could

be used to estimate productivity loss.

Wa;e; {auge; aesembly. The first study (Price and

Hicks, 1979) evaluated the effects of alcohol on a water

faucet assembly task by six male subjects. Four BAC levels

up to 0.09% were manipulated. Micromotion analysis was used

to study the basic elements of motion used in the assembly.

Although quality errors were too few in number to consider,

there was a significant increase in assembly time compared

with the placebo level (3.5% at 0.04% BAC and 19% at 0.09%

BAC).

§;Ie],d;,'ag_ ;aek. Price and Liddle (1982) studied the

effects of alcohol on welding performance. The study

investigated three significant welding parameters which

directly affect the productivity of the welder and the

quality of the weld: welding speed, electrode angle, and

15



current variation. Once again the four BAC levels were less

than 0.10%, because it is assumed that workers in excess of

this amount would not stay on the job.

The results of the study showed a significant overall

treatment of alcohol with only the dependent variable,

current, showing a significant treatment effect. Current

reversals increased by 15.76% at the 0.09% BAC level.

. Price and Flax (1982) examined

the effects of alcohol, task difficulty, and incentives in a

drill press operation. Hits were defined as inserting the

drill probe within a hole in a plate without touching the

probe to the plate, and misses were strokes in which the

drill probe touched the plate. Task difficulty was measured

by an adaptation of E'itts' Law, which considers the distance

of travel to the target as well as target width.

A monetary reward was used as an incentive in conditions

where either speed or accuracy was stressed. The three

independent variables (BAC, incentive condition, and task

difficulty) were presented. There were significant main

effects for all three independent variables for both hits and

misses. There were significant reductions of 12% and 19% in

- 16



the number of hits for 0.06% and 0.09% BAC levels,

respectively. There were no significant interactions between

incentive and blood alcohol, nor were there any significant

triple interactions. The levels of alcohol used did not

affect accuracy of performance as measured by misses. The

authors rejected the hypothesis that as task difficulty

increases, performance will be more adversely affected by

increasing levels of alcohol.

. The fourth study used a punch

press simulator to test the effects of blood alcohol and task

complexity (Barbre and Price, 1982). It was hypothesized

that (1) the percentage of correctly completed parts would

decrease with increased BAC levels, (2) the percentage of

correctly completed parts would be greater for longer

duration BAC levels, and (3) the percentage of correctly

completed parts and number of parts would be differentially

affected by increased task complexity.

Subjects were randomly assigned to BAC—intoxication time

combinations. Hypotheses 1 and 2 were supported but

hypothesis 3 was not supported. There was no significant

interaction between task complexity and BAC levels.

17



The next study consisted of two

parts. Price, Radwin, and Tergou (1986) simulated an

electronic assembly and test task. It involved selecting and

placing a number of correct resistors on a board in specific

locations. The task was paced by a conveyor belt at three

different predetermined levels of an individual's speed

capacity. The results showed the average losses in

productivity to be 12% at 0.05% BAC, 22% at 0.07% BAC, and

33% at 0.09% BAC. All values were significant at p < .05.

Quality of performance also degraded as BAC increased, and

in general, females performed faster than males but made more

errors due to the influence of alcohol.

In the second part of the study, the same task was used

as described above; however, it was unpaced and two incentive

conditions were used. One emphasized speed, the other

accuracy. Quality errors increased by a factor of 2 to 3

compared to the placebo level and productivity greatly

declined -— 41% at 0.09% BAC, 24% at 0.07, and 15% at 0.05%

BAC. Also, the number of improperly selected resistors and

number of correctly completed units showed greater impaired

performance under the speed incentive than under the accuracy

incentive.
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The seventh study (Barbre and Price,

1983) investigated the effects of blood alcohol, speed, ‘

accuracy, and risk-taking on a CRT touch entry task. This

particular study was an inspiration for the current study.

Barbre and Price (1983) introduced a conflict between

the desire to act swiftly and locate a target, and the desire

to persevere to be sure a critical target was not present in

the field of view. The subjects were to locate visually and

touch the CRT display at a target alphanumeric character in

a field of nontarget characters. A computer displayed a

target character on the CRT for a few seconds, and produced

an auditory indication of high or low criticality for the

trial. The subjects could earn a greater amount of money for

correctly responding to highly critical targets.

A target may or may may not have been in the field.

Risk-taking was measured by the percentage of "give ups" in

trying to locate the target. If the trial did not contain a

target, terminating the search was an appropriate response.

However, if a target did exist and the subject chose to

terminate the search rather than. pursue the target, this

indicated risk-taking.
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The dependent variables of hand travel time (the time

when a switch was released until contact with the touch entry

device), mean search time, number of completed trials, and

money earned were all related to the productivity of the

worker. The differences in hand travel time between 0.00 and

0.07% BAC, and between 0.05 and 0.09% BACs were significant

at the Q < .05 level. The number of search trials completed

per session decreased with higher BACs as did the average

amount of money earned.

Percentage hits, distance off-target, and percentage

give ups were the dependent variables related to quality of

performance. The percentage of screen touches which

activated the target site decreased with higher BACs. The

average distance of touches at the screen from target sites

also increased with BAC. The mean time between presentation

of the array to loss of contact with the fingertip switch

decreased with higher BACs. It was found that mean search

time was significantly shorter for low criticality search

trials and there was a significant alcohol by target presence

interaction observed for mean search times. Mean search

times were affected by error criticality only when targets

were not present.
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Finally, the proportion of instances in which the no

target area of the touch entry device was activated when a

target was actually present increased with higher BACs, thus

showing that risk-taking behavior was clearly altered by the

presence of blood alcohol. At low BAC levels, high

criticality trials resulted in practically no incorrect give

ups; however, for low criticality trials there was a

deliberate willingness to risk error. It was found that at

high levels of blood alcohol, the level of criticality had

no effect on risk-taking behavior.

The last in the series of studies

was conducted by Hahn and Price (1985). It was different

from the previous studies in that it set out to determine the

specific effects on the four behavioral processes enumerated

by Berliner, Angell, and Shearer (1964), namely perceptual,

mediational, communication, and motor processes. It is

believed that all human activities consist of these processes

and if it can be determined how each degrades, a general

equation can be built which will predict the degradation in

performance of specific tasks if the weight of each process

is known.
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The independent variables manipulated were BAC levels,

four levels of a maze so that each one had a different

grouping of difficulty on each of the four behavioral

processes, and two types of instruction —— one stressing

speed, the other accuracy. Both males and females

participated in the study. The study was conducted in four

phases, one for each process. In the perceptual phase,

subjects activated a slide projector which contained

different scenarios of a maze, identified the target,

occluded the slide, and reported where in the maze the target

was. In the mediation phase, subjects were to plan the path

through the maze that the target should take. They then

verbalized the path in the communication phase and moved the

cursor through the maze in the motor phase.

The results show an increase in target identification

time with increasing BAC as well as path planning time. The

distance travelled in false paths also increased with BAC.

The relationship between BAC and the number of words produced

in the communication phase was supported. Finally, with

regard to motor processes, there was a positive relationship

between increased BACs and an increase in the frequency of

steering reversals. In addition, with increased BACs came
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an increase in the distance travelled in the reversals and

in the number and duration of wall touches.

It is obvious that the field of industrial tasks has

barely been probed where alcohol is concerned. This

deficiency suggests a need for more research, in particular,

in search of results that can be more generalized than those

of the task specific studies that have thus far been

conducted.

Based on the discrepancies and deficiencies observed in

the reviewed literature, the following hypotheses are

indicated.

1. Men will act with a significantly different degree of

caution when responding to the scenarios than women, as

indicated by the number of risks taken.

2. There will be a significant difference in the number of

low level risks compared to high level risks under any

BAC.
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3. The number of risks taken will significantly change with

BAC levels.

4. BAC will have a significant effect on the number of

points lost.

5. BAC will have a significant effect on the number of total

points scored due to capricious decisionmaking about

taking risks.

6. BAC will have a significant effect on the number of

accidents showing erroneous decision making by subjects.

7. BAC and gender will interact to produce a significant

difference in the number of risks taken, the number of

points lost, the number of positive points gained, the

total number of points scored, and the number of

accidents.

8. Risk level and BAC will interact to produce a significant

difference in the number of risks taken.

9. Risk level and gender will interact to produce a

significant difference in the number of risks taken.
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METHOD

Subject;

Eight males and eight females participated in the study.

The participants were students or employees of Virginia Tech.

Each was required to be 21 years of age and participate in a

screening session prior to participation in the study.

Subjects could not be taking prescription drugs, nor could

they be heavy drinkers or abstainers from alcohol. They had

to be healthy and have at least 20/25 vision (corrected or

uncorrected). Subjects were also required to sign an

informed consent form prior to participation. The consent

form is included in Appendix A. Subjects were paid $4.00

an hour. They also earned points for accurate decisionmaking

in the game; the points were used to buy tickets for a $100.00

drawing.

laß

The subjects participated in a game of risk in which

they tried to win points by avoiding accidents. They were

seated in front of a video display terminal (Figures 1 and
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2). A written scenario appeared on the screen. The scenario

placed the subjects in an industrial work setting in which

some gain was to be attained if a risk was taken and a

corresponding accident avoided. In the scenarios, the gains

were either financial, personal, or involved the safety of

people or equipment, and the losses involved property damage,

human injury, or even death.

The subjects were divided into two groups of eight

subjects. For the first group of subjects, there was a 40%

chance of an accident occurring for each scenario (Ejqo ) and

a 60% chance that no accident would occur. This relationship

placed the odds in the subjects' favor, encouraging them to

take risks since they had a higher probability that an

accident would not occur. For the second group of subjects,

each scenario had a 60% chance of occurring . 1 These odds

discouraged risk-taking since there was a greater chance that

an accident would occur.

Each scenario consisted of four parts. The task to be

performed was given by text, and then the accident was

described. The next line told how many points the scenario

was worth, and the last line indicated whether the risk to

be taken was a high level or low level risk (See Appendix B).
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The statement about the level of the risk was included to

stress the severity of the accident.

The game was one of accurate decisionmaking. It required

the use of mediational and perceptual processes to perform

complex reasoning. Subjects were instructed to read the

scenario and decide whether they would perform the task based

on the task, accident, and point value. In order to be

successful, an accident had to be avoided. A success was

worth a certain number of positive points and the accident

was worth the same amount of negative points. There were

two categories of scenarios —— a low risk level category in

which points were worth less than or equal to 100, and a high

risk category involving point scores of 300 or more.

The points earned were used to buy tickets for a drawing

to win $100.00. Since the first group of subjects had a

better chance of scoring positive points because of the

probability of having accidents, two separate drawings were

used. Group one received a ticket for every net 100 positive

points. Group two net scores were negative; therefore, a

constant of 20,000 was added to all scores in the group so

that each subject received tickets for the drawing. Subjects

in the second group were unaware that points would be added
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to their scores. By using tickets instead of using money for

points earned or lost, subjects were not discouraged if they

scored poorly during a session since they did not have money

taken out of their pay. Everyone having a net positive point

value could buy tickets, thus having a chance to win;

however, the one with the most tickets had the highest

probability of winning. This system gave subjects an

incentive for making careful decisions in order to beat

their opponents.

The same scenarios were used each experimental session

to determine if subjects took a varying number of risks under

different BAC levels. If the subject decided to take a risk,

he/she responded "yes" to the computer by depressing the "Y"

key, and if the decision was that the consequences were too

great, he/she could exert caution by simply passing to the

next scenario by depressing the "N" key. There were no

alternative actions. The choice was either to take a risk

or pass. Passes had no point values associated with them.

Since it has been shown in previous studies that

performance degrades due to the effect of alcohol, the time

spent on the game in the best case (0.00% BAC) could be as

little as half of the time spent in the worst case (0.09%
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BAC). The number of scenarios was designed to consume no

more than 15 minutes under 0.09% BAC since the peak level

begins to decline after this time period. It was found

through a short practice study that 48 scenarios should be

used.

Four colleagues participated i11 the pilot study. The

purpose of the study was three—fold. The experimenter was to

become familiarized with dosing procedures, the number of

scenarios to be used in the experimental sessions was to be

determined, and any complications with the game or equipment

was to be discovered.

Experimental procedures described in the "Procedures"

subsection were followed. Data were not collected for

analysis since the purpose of the study was mainly for

procedural practice. Each subject was given one of the four

BAC levels. They participated in only one trial in which they

each played the game for a 15-min period. In order to use a

balanced Latin Square Design for the presentation of

scenarios, a multiple of 16 scenarios was needed. It was

found that 48 scenarios could be finished by all subjects in
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the 15-min period. The game ran smoothly, and the equipment

did not demonstrate any problems. Subjects found the game to

be interesting and instructions to be understandable. No

changes were made for the experimental sessions.

. Those who signed up for this experiment were

brought in for an initial screening session to obtain the

following information.

Potential subjects were informed of their rights and

asked to sign a consent form for evaluation of their clinical

record. This form is shown in Appendix C. The consent form

was then given to the Virginia Tech Health Service to

determine if any medical condition would preclude

participation in an experiment involving ethanol consumption.

Subjects were required to provide a valid driver's

license so their age could be verified. The minimum age

requirement was 2l years of age.
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Subjects were tested for near visual acuity of 20/25

vision (corrected or uncorrected) by the use of an

Orthorater.

A bathroom scale was used to weigh the subjects. This

was recorded for calculating BACs in the experimental

sessions.

Subjects provided information regarding their drug and

alcohol consumption on a questionnaire shown in Appendix D.

Those who were not presently taking prescription drugs

(including oral contraceptives for women) and who were not

heavy drinkers nor abstainers from alcohol qualified for the

experiment. This requirement was to control the effect of

tolerance due to different levels of consumption. An extra

stipulation was that women were tested during the

intermenstrual phase to minimize the difference between male

and female subjects while maximizing the interval during

which a female could be tested.

The same sequence of events was

followed for each BAC level including the placebo.

· 33



Before alcohol was administered and the actual session

started, subjects were given written instructions on the

task they were to perform (Appendix E) and a short practice

session in which they had the opportunity to read and respond

to five scenarios in the game of risk.

The subjects ingested the alcohol mixture over a

20-minute period.

The participants washed their mouths out with water so

that traces of alcohol were not left in the mouth to

influence the BAC level given by the breathalyzer test. They

were told not to cough or burp so that only the alcohol in

the blood was measured and not any residual alcohol in the

mouth. Subjects rinsed before each breathalyzer test.

The first breath test was administered 15 minutes after

the subjects finished ingesting the alcohol. If the desired

BAC level had not been reached, the subjects waited 10

minutes and then took another breathalyzer test. By this

time the blood alcohol should have reached the desired level.

If the level had still not been reached at this point another

small drink was administered to bring the subject up to the

required BAC level.2
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The subjects played the game of risk for a 15-min

period. The presentation of scenarios was randomized among

subjects since the test was a repeated measures design in

which each participant was subjected to each BAC level and

scenario.

After a subject finished his/her game session, he/she

was given a second breathalyzer test and the results of the

two tests were averaged to come up with an average BAC level

for each subject's session.

The subjects were brought to another room in the

laboratory where they waited while detoxifying. They were

required to detoxify to 0.00% BAC before being released.

Anparamis

A Bausch and Lomb Orthorater was used for testing near

visual acuity during the screening session.

Breath samples ‘were taken using a Smith and Wesson

Breathalyzer (Model 9OOA). The Breathalyzer was calibrated

with a Smith and Wesson Mark II Simulator prior to

experimentation. See Appendix F for details.
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Scenarios appeared on an IBM color video display

connected to an IBM PC which ran the game programmed in

BASIC.

1ndgpgnggn;__yg;igblgg. Four independent variables

(blood alcohol concentration, gender, risk level and

probability of accident) were manipulated.

Blood alcohol concentration was manipulated by

administering dosages to participants based on sex and

weight. Four levels of BAC (0.00%, 0.05%, 0.07%, 0.09%) were

used. A complete description of the dosage calculation is

shown in Appendix G. The actual levels attained. by the

subjects are shown in Appendix H.

Two risk categories were used.‘ A low risk level

corresponded to scenarios which were worth less than or equal

to 100 points. Point scores in this category ranged from 2

to 100. In the high risk level category, point scores ranged

from 300 to 4000. Point values were assigned to the

accidents to correspond to accident coverage under the

Virginia Workers' Compensation Act (Industrial Commission of
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Virginia, 1986). By using two distinct categories of risk,

it could be determined if risk compensation was only apparent

for either high or low level risks.

One group of eight subjects played the game with a

probability of 0.40 that an accident would occur for any one

scenario (P,q0 ). The second group of eight subjects played

with a 0.60 probability that an accident would occur (P.bc ).

Each group consisted of four men and four women.

The independent variables may be arranged in a block of

cells so that the variables and their interactions may be

easily identified (Figure 3). Since each subject

participated under each BAC and scenario, the presentation

of the scenarios and BAC levels was balanced using Latin

square designs with randomized rows and columns to account

for transfer effects. Three 16 x 16 squares were used to

distribute the 48 scenarios to subjects. Four series of

these squares were generated for the four sessions. Four 4 x

4 squares were constructed to determine the presentation

order of BAC levels to the subjects.
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Qgpgndgn;_ya;i3blg§. The number of risks taken is the

number of times subjects responded "yes." The number of

positive points earned is a tally of positive points scored

by taking a risk and not having an accident. This number not

only corresponds to the number of risks successfully

attempted, but also the severity of each since point values

increase with more severe situations. The number of points

lost is a tally of the negative points scored by taking a risk

and having an accident. This variable corresponds to the

number and severity of the accidents. Total points scored

is a record of overall performance. It shows the accuracy

of the subject's decisionmaking. Number of accidents shows

the number of times that taking a risk was the wrong

decision.
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RESULTS

Since human performance data have been shown to be

normally distributed even under the effects of alcohol

(Barbre, 1983), dependent variables were analyzed using the

Analysis of Variance (ANOVA) procedure performed by General

Linearized Model (GLM) for missing data on SAS. Where

significant differences were found for main effects,

Newman-Keuls post hoc tests were performed to show which

levels of the treatment effects differed. For significant

interactions, simple—effect E tests were used to determine

where the differences existed and, where appropriate,

Newman-Keuls tests were then performed. _

Two separate types of ANOVAs were run for each dependent

variable. First an ANOVA to test the effects of gender (G),

probability of accident (P), blood alcohol concentration (A),

risk level (R), and all interactions was performed for the

number of yes responses. The software was not initially

designed to collect risk level data for the other dependent

variables; therefore, risk level is only used in the analysis

on yes responses.
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Small E-ratios as well as an insignificant alcohol

effect for dependent variables in the initial analyses

indicated that the effect of alcohol may have been

suppressed. A telephone questionnaire (shown in Appendix I)

revealed that 62.5% of the subjects changed their game

strategy across sessions. Sometimes subjects played the game

strictly to win points regardless of the tasks and accidents,

and other times subjects responded as they would respond to

the tasks and accidents in real life. Although the subjects

changed strategies across sessions, they consistently used

the same basis for making their decisions —— namely, the

task, accident or point value, or various combinations of

them. The summary of the questionnaire results is shown in

Table 1.

Based on this information, a second analysis was run to

test the effect of trials (T) instead of alcohol. Since all

treatments were counterbalanced across trials, trials should

have shown no significance in the analysis. This analysis was

further broken down to examine the variability within each

session (Appendix J).
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All analyses using alcohol as a treatment will be shown;

however, only significant results will be shown in the

analysis using trials.
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Table 1. Subject Responses to the Telephone
Questionnaire

of of P,6o

§.uh:is$.t§ §L1b.‘Ls§.t.&
1. a.Subjects responded to scenarios

strictly as a game to win points 37.5% 25.0%

b.Subjects responded to scenarios

as they would respond to tasks

and accidents in real life. 0.0% 12.5%

c.Subjects changed strategies

across sessions. 62.5% 62.5%

2. Subjects based responses on

a.the task alone 12.5% 0.0%

b.the accident alone 0.0% 12.5%

c.the point value alone 0.0% 25.0%

d.the task and accident 0.0% 12.5%

e.the task and point value 0.0% 0.0%

f.the accident and point value 62.5% 12.5%

g.the task, accident and

point value 25.0% 37.5%
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The number of yes responses is the number of times

subjects were willing to take risks to win points in the low

and high level risk categories collectively. The analysis

of variance (Table 2) showed that only the probability of

having an accident was a significant factor (Q = 0.007)

affecting the subjects' responses. Substituting trials

instead of alcohol as a treatment, probability of accident

(Q = 0.007) and the Probability of Accident x Trials

interaction (Q = 0.030) was significant (Table 3). The

simple-effect E—tests showed probability of accident to be

significant for all trials; however, trials was only

significant for the 0.60 probability of accident condition

(Table 4). The Newman-Keuls test (Table 5) showed a

significant difference between sessions 1 and 3, and 1 and 4

for probability = 0.60.
i

V
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Table 2. ANOVA for the Number of Yes Responses

.S.¢11r.¢.e df MS E 12

Gender (G) 1 293.65 2.03 0.180
Probability (P) 1 1525.81 10.56 0.007
GXP 1 223.48 1.55 0.238
Subjects (S)/G,P 12 144.55 -----

— -—-—

Alcohol (A) 3 ‘22.15 1.04 0.388
GxA 3 20.56 0.97 0.421
PxA 3 31.99 1.50 0.234
GxPxA 3 8.63 0.41 0.750
AXS/G,P 32 21.30 ----- -----

Risk level (R) 1 177.55 2.69 0.127
GxR 1 0.74 0.01 0.918
PxR 1 129.73 1.97 0.186
GxPxR 1 3.46 0.05 0.823

RxS/G,P 12 65.99 ----- - ----
AxR 3 6.39 0.81 0.498
AxRxG 3 7.70 0.98 0.417 °
PxAxR 3 10.17 1.29 0.295
AxRxGxP 3 9.22 1.17 0.337
AxRxS/G,P 32 7.89 ----- -----

Total 119
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Table 3. ANOVA for the Number of Yes Responses Using
Trials as a Treatment

S.Q1„ax.ce di MS E I2

Gender (G) 1 234.87 1.73 0.213
Probability (P) 1 1457.40 10.75 0.007
GxP 1 168.05 1.24 0.287
Subjects (S)/G,P 12 134.52 -—--- -

—--—

Trial (T) 3 32.57 1.95 0.142
GxT 3 27.59 1.65 0.198
PxT 3 56.40 3.37 0.030
GxPxT 3 9.44 0.56 0.643
TxS/G,P 32 16.73 —---- --—--

Risk level (R) 1 211.17 3.28 0.095
GxR 1 0.43 0.01 0.936
PxR 1 107.50 1.67 0.221
GxPxR 1 4.32 0.07 0.799
RxS/G,P 12 64.35 -——-- ·----

TxR 3 8.56 1.07 0.375
TxRxP 3 7.17 0.90 0.453
TxRxG 3 14.95 1.87 0.153
TxRxGxP 3 3.19 0.40 0.754
TxRxS/G,P 32 7.98 -—--- - -—-—

Total 119
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Table 4. Simple-effect F-tests for the Probability of
Accident x Trials Effect on the Number of Yes
Responses

§.o.ur.¢.e df MS E :2

Trial 3 11.87 0.71 >0.25

Trial 3 86.60 5.18 <0.01

Probability 1 98.58 5.89 <0.05

Probability 1 432.09 25.83 <0.01

Probability 1 722.0 43.16 <0.01

Probability 1 596.43 35.65 <0.01
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Table 5. Newman-Keuls Test for the 0.60 Probability x
Trial Effect on Number of Yes Responses

I;_i_a_J, Mean Number of Newman-Keuls
Qrmanins

Trial 1 12.12 A
Trial 2 14.31 A B
Trial 3 16.25 B
Trial 4 17.43 B

Note: Treatment means with the same Newman-Keuls group
letter are not significantly different at p = 0.05.
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Probability of accident made a significant difference

(Q = 0.0004) in the total points scored (Table 6). The

substitution of trials for alcohol in the next analysis

showed the probability of accident (p = 0.0003), Gender x

Trials interaction (p = 0.004), Probability x Trials

interaction (p = 0.041) and Gender x Probability x Trials

interaction (p = 0.048) to be significant (Table 7).

Simple—effect E·tests for the Trials x Gender effect showed

Trials to be significant for males, and Gender to be

significant at Trials 2 and 3 (Table 8). Probability was

significant at Trials 1, 3, and 4 (Table 9). The

simple-effect E—tests for the Gender x Probability x Trials

interaction showed that the effect was due to the interaction
V

of probability and trials for females, gender and probability

for trial two, and trials and gender for probability = 0.40

(Table 10).
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Table 6 . ANOVA for the Number of Total Points Scored

S.¢ia.¤.e di E 12

Gender (G) 1 532344.59 0.08 0.783
PtObabi1ity (P) 1 159125642.13 23.57 0.0004
GXP 1 9421936.91 1.40 0.260
Subjects (S)/G,P 12 6750924.43 ----— -----

Alcohol (A) 3 18557500.98 1.75 0.176
GXA 3 7367136.99 0.70 0.562
PXA 3 7051069.38 0.67 0.579
GXPXA 3 6687592.23 0.63 0.600
AXS/G,P 32 10595643.42 ·-———

-----

Total 59
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Table 7. ANOVA for the Number of Total Points Scored
Using Trials as a Treatment

$.¢i;rs.e sit MS E 12

Gender (G) 1 547175.50 0.07 0.800
Probability (P) 1 203925260.51 25.01 0.0003
GXP 1 9461090.30 1.16 0.303
Subjects (S)/G,P 12 8153453.23 ----- ---——

Trial (T) 3 1851520.93 0.27 0.844
GXT 3 37501906.73 5.55 0.004
PXT 3 Z0925724.27 3.10 0.041
GxPxT 3 19819887.57 2.93 0.048
TxS/G,P 32 6753972.50 ---—— -—---

Total 59
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Table 8. Simple-effect F-tests for the Trials x Gender
Effect on the Number of Total Points Scored

§.¢g.r.c.e df Mä E 12

Eemalea
Trial 3 13085679.7l 1.94 >0.25

Male;
Trial 3 23093066.27 3.42 <0.05

Gender 1 9107804.57 1.35 >0.25

Gender 1 48441136.86 7.17 <0.01

Gender 1 32154570.2S 4.76 <0.01

Gender 1 5470330.20 0.81 >0.25
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Table 9. Simple—effects F-test. for the Trials x
Probability Effect on the Total Points Scored

$.01:.:.: sit M.$ E 12

Trial 3 10529952.00 1.56 >O.25

Trial 3 14798535.ll 2.19 >O.25

Probability 1 163814400.20 24.25 <0.01

Probability 1 4575304.80 0.68 >O.25

Probability l 28302400.00 4.19 <0.05

Probability 1 43734073.93 6.48 <0.01
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Table 10. Simple-effect F—tests for the Probability x
Trials x Gender Effect on the Number of Total
Points Scored

Seeree df M.$ E L2

Eemalee
Trial x 3 36702395.2O 5.43 <0.01
Probability

Melee
Trial x 3 1645725.04 0.24 >O.25
Probability

1:1.6.1.1 .
Gender x 1 15265548.6O 2.26 >0.10
Probability

Gender x 1 44361600.78 6.57 <0.05
Probability

Gender x 1 442255.00 0.07 >O.25
Probability

Gender x 1 3699388.01 0.55 >O.25
Probability

Gender x 3 44937188.73 6.65 <0.01
Trial

Gender x 3 5903810.95 0.87 >0.25
Trial
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Probability was significant in the analysis on positive

points scored using alcohol as a treatment at Q = 0.0003

(Table 11) and in the analysis using trials as a treatment

at Q = 0.0001 (Table 12). No other independent variables were

statistically significant.

In the analysis on the number of negative points scored,

no independent variables were statistically significant when

using alcohol as a treatment (Table 13). Both Probability and

Trial (Q = 0.014) and Gender and Trial (Q = 0.007) interacted

to have a significant effect (Table 14). The simple-effect

E-tests show Trials to be significant for both probabilities,

and probability to be significant during Trials 2 and 3

(Table 15). For probability = 0.40, there was a significant

difference in the number of negative points scored during

Trials 1 and 3, and 3 and 4 (Table 16).

For probability = 0.60, the difference was between

Trials 1 and 2 (Table 17). Trials was significant for both

males and females. The gender difference was only significant
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during Trial 3 (Table 18). For females, none of the trials

were significantly different (Table 19), but Trial 3 was

significantly different than the other trials for males

(Table 20).

No independent variables had a significant effect on the

number of accidents in the analysis using alcohol as a

treatment (Table 21) or in the analysis using trials as a

treatment.
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Table ll. ANOVA for the Number of Positive Points Scored

§.¢.ur.¢.e di MS E 12

Gender (G) 1 Z3350374.80 1.17 0.301
Probability (P) 1 496794588.81 24.81 0.0003
GxP 1 1l45208l.74 0.57 0.464
Subjects (S)/G,P 12 20021836.9l --—-- ----—

Alcohol (A) 3 6202498.03 1.60 0.209
GXA 3 2111216.71 0.55 0.655
PXA 3 3328368. 11 0.86 0.472
GXPXA 3 1989063 . 19 0. 51 0. 676
AxS/G,P 32 3873185.32 ----- -----

Total 59
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Table 12. ANOVA for the Number of Positive Points Scored
Using Trials as a Treatment

.5.0;:;; sit M5 E I2

Gender (G) 1 20328408.49 1.23 0.289
Probability (P) 1 504764232.54 30.55 0.0001
GXP 1 9055885. ll 0.55 0.473
Subjects (S)/G,P 12 16524048 . 02 ---—- -—---

Trial (T) 3 1561020.94 0.43 0.736
GXT 3 7430437.72 2.03 0. 130
PXT 3 1953595.95 0.53 0.663
GXPXT 3 6396790.89 1.74 0. 178
TXS/G, P 32 3666412 . 18 ——-—- ·—--—

Total 59
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Table 13. ANOVA for the Number of Negative Points Scored

§.¢R.m.e df MS E R

Gender (G) 1 16831351.94 0.69 0.423
Probability (P) 1 93593784.99 3.83 0.074
GXP 1 98957.48 0.00 0.950
Subjects (S)/G,P 12 24412122.78 -—-- -----

Alcohol (A) 3 7928038.94 1.10 0.362
GXA 3 3686317.03 0.51 0.676
PXA 3 4367892.33 0.61 0.615
GxPxA 3 5477755.71 0.76 0.524
AxS/G,P 32 7189569.87 --—- -----

Total 59
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Table 14. ANOVA for the Number of Negative Points Scored
Using Trials as a Treatment

.$.¢;~2.r.¢.e di Mä E :2

Gender (G) 1 14205289.5 0.63 0.444
Probability (P) 1 67022359.4 2.96 0.111
GXP 1 4434.1 0.00 0.989
Subjects (S)/G,P 12 22650790.5 ---- --—--

Trial (T) 3 5266705.4 1.23 0.316
GXT 3 20921441.9 4.87 0.007
PXT 3 17574516.8 4.09 0.014
GXPXT 3 6493245.9 1.51 0.230
TXS/G,P 32 4294727.2 --—- -----

Total 59
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Table 15. Simple-effects F-test for the Probability x
Trials Effect on the Number of Negative Points
Scored

wiss sit MS E I2

Trials 3 26277289.7 6.12 <0.01

Trials 3 49052793.3 11.42 <0.01

Probability 1 291916.7 0.07 >O.25

Probability 1 56849538.9 13.24 <0.01

Probability 1 61062503.0 14.22 <0.01

Probability 1 6979355.5 1.63 >O.25
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Table 16. Newman-Keuls Test for the 0.40 Probability x
Trial Effect on Number of Negative Points
Scored

1:131 Mean Number of Newman-Keuls
Negative Qxäußing
P.Qi.¤1;.s

Trial 4 -4169.3 B
Trial 1 -4870.3 B
Trial 2 -5705.0 A B
Trial 3 -6692.1 A

Note: Treatment means with the same Newman-Keuls group
letters are not significantly different at p = 0.05.
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Table 17. Newman-Keuls Test for the 0.60 Probability x
Trial Effect on Number of Negative Points
Scored

1:151 Mean Number of Newman-Keuls .
Negative Qrmaning
P.o.i111:.s

Trial 2 -1802.8 A
Trial 3 -2785.0 A B
Trial 4 -2802.0 A B
Trial 1 -5162.1 B

Note: Treatment means with the same Newman-Keuls group
letters are not significantly different at p = 0.05.
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Table 18. Simple-effect F·tests for the Gender x Trials
Effect on the Number of Negative Points Scored

$.0;;.:5; df M$ E I2
E;;r;;.1.;;

Trials 3 1122151.9 7.24 <0.05

M.aJ;;
Trials 3 68568705.7 15.97 <0.01

Gender 1 34105.8 0.008 >0.25

1:.111..2
Gender 1 12464525.0 2.90 <0.10

Gender 1 67047438.0 15.61 <0.01

Gender 1 6567059.5 1.53 >0.l0
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Table 19. Newman-Keuls Test for the Female x Trial
Effect on Number of Negative Points Scored

Trial Mean Number of Newman-Keuls
Negative Qxpianing
P.o.i¤i;a

Trial 3 -2691.5 A
Trial 4 -2732.7 B
Trial 2 -4476.5 C
Trial 1 -4987.7 D

Note: Treatment means with the same Newman-Keuls group
letters are not significantly different at Q = 0.05.

65



Table 20. Newman-Keuls Test for the Male x Trial Effect
on Number of Negative Points Scored

Irigl Mean Number of Newman-Keuls
Negative Qrmaniug
Rszints

Trial 2 -2649.3 A
Trial 4 -4059.0 A
Trial 1 -5086.4 A
Trial 3 -6785.6 B

Note: Treatment means with the same Newman-Keuls group
letters are not significantly different at p = 0.05.
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Table 21. ANOVA for the Number of Accidents

Smarss Qi MS E R

Gender (G) 1 138.59 1.50 0.244
Probability (P) 1 20.57 0.22 0.650
GXP 1 80.81 0.87 0.370
Subjects (S)/G,P 12 92.50 ---- -----

Alcohol (A) 3 31.80 1.57 0.217
GXA 3 2.76 0.14 0.938
PXA 3 32.50 1.60 0.209
GxPxA 3 18.31 0.90 0.451
AXS/G,P 32 20.31 —--- -—---

Total 59
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DISCUSSION

This research resulted in a paramount but unexpected

outcome concerning the overall effect of the alcohol

treatment. The lack of statistical significance of alcohol

is in no way meaningless. Since the BAC levels used in this

research have always had a significant effect on performance

in previous research, the task became one of determining why

the effects of alcohol were suppressed.

The analysis using trials as a treatment instead of

alcohol was the first step in interpreting the initial

results. Since the presentation of alcohol to subjects was

counterbalanced using a Latin Square design, any trials

effect should have been counterbalanced across subjects.

However, trials repeatedly interacted with the treatments.

An explanation for this effect was found via a telephone

questionnaire administered to the subjects. The survey

indicated that 62.5% of the subjects changed their strategy

across sessions for playing the game.

During some trials subjects responded to the scenarios

as they would respond to the tasks and accidents if they were

”
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presented in real life. The experimenter expected subjects

to use this strategy. The subjects were supposed to consider

whether they would take the challenge in real life. Based

on the task and accident, would the subjects be willing to

take a risk in order to win the designated points toward

$lO0.00? However, during other trials, the game was played

strictly in pursuit of points. Subjects gamed the computer's

random generator. Their responses were calculated according

to the probability with which accidents might occur and the

distribution of payoffs. Had the subjects strictly used this

scheme, risk taking could still have been measured, not with

respect to industrial tasks, but strictly with respect to an

objective competition. The results would still have shown

what type of effect alcohol had on risk-taking.

As it stands, the change in strategies across sessions

makes it impossible to assess the effect of the alcohol

treatment. Treatments and interactions will now be

individually analyzed and, in pertinent cases, graphed to

help interpret their effect, or lack thereof, on the measures

of interest.
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This variable had a consistent effect on the recorded

measures. When the odds were such that there was a low

accident probability, subjects were more willing to take

chances. For the 0.40 probability, subjects took an average

of 16 out of 48 possible risks, whereas they only took an

average of 8.97 out of 48 for the 0.60 probability condition.

Figure 4 shows the mean risks taken for the two probability

groups.

Probability also had an effect on point scoring. The

following trend was to be expected. Since subjects took more

risks at a 0.40 probability of accident with a lower accident

frequency, they scored more total points (mean = 1714.14)

than when there was a 0.60 probability of accident (mean =

-1737.66). This result is illustrated in Figure 5. In

addition to the net scores, the number of positive and

negative points was also effected by probability.

The mean number of positive points scored at a 0.40

chance of accident was 7138.39 compared to 1400.31 at the

0.60 chance (Figure 6). Accordingly, the number of negative

points scored corresponded to the number of risks taken.
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Although there were fewer risks taken at 0.60 probability and

therefore, ng; significantly more accidents than at 0.40,

fewer negative points were scored at probability = 0.60 (mean

= -5424.25) than at probability = 0.40 (mean = -3137.97).

These results are presented in Figure 7.

When the odds were in the subjects' favor, they took

many risks without having accidents frequently; therefore,

they scored a high net total score. The total score resulted

from a high number of positive points; but also a high number

of negative points. When the odds were against the subjects,

they took few risks; therefore, the accidents were not

significantly different for the two groups, but point scoring

was significantly smaller at 0.60 probability level.

Qszislex W

In the given task involving the perception and

acceptance of the consequences of risk, subject gender had

no effect on any of the dependent measures. This finding

corresponds to that of Hahn (1986) in which gender did not

affect perceptual, mediational,— communication, or motor

skills. Males and females perceived the risks equally and

responded accordingly.
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Quite surprisingly, BAC level had no effect on dependent

measures. Although Hahn (1986) found perceptual processes

to be least affected by alcohol in her study on behavioral

processes, a difference was expected at least between the

placebo and 0.09% BAC level. Two separate interpretations are

possible. The first interpretation is that risk compensation

came into play. Subjects were aware of their intoxication (a

factor that affects probability of injury) so in order to

keep a stable level of risk tolerance, they compensated by

taking fewer risks. Figure 8 shows that risk taking remained

relatively constant across BAC levels. The number of risks

taken was relatively constant across BAC levels for both low

and high risk situations.

A second explanation for the lack of significance of

alcohol is that the large effect of trials suppressed any

alcohol effect. Subjects changed strategies across sessions;

however, this change may have been part of their compensation

behavior. Possibly then, the biggest factor in the

risk-taking game was whether subjects played strictly as a

game or whether they responded to the scenarios as they would
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in real life. The latter strategy would expectedly result in

more conservative behavior.

Gender interacted with Trials to produce a significant

difference for the number of total points (Figure 9) and the

number of negative points scored (Figure 10).

For the number of total points scored, once again Trials

was only significant for males. They scored very low (-1558),

then high (1726), then low (-1613), then high (1163) for

Trials 1 through 4 respectively. It appears that males were

more prone to shifting strategies either as a result of the

intoxication, or simply due to competitiveness; that is, they

changed strategies in an attempt to score highly. Women

started out more conservatively the first session, averaging

55 points. On the second trial they averaged -1876, then

1469, and 7 on trials 3 and 4, respectively. Although they

repeatedly shifted from high to low, the change was not

significant. .

Trials had a significant affect on negative point

scoring by both males and females. Trial 3 was significantly
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different from the other trials for males. This result

corresponds to males taking more risks during trial three,

thus having more accidents resulting in more negative points.

This interaction affected the number of risks taken

(Figure 11). The probability = 0.40 group showed an increase

during session 3 while other sessions remained relatively

constant. The probability = 0.60 group exhibited a slight

decrease across trials, but they too showed an increase in

in trial three. The most likely explanation is that subjects

shifted strategies at this point to one inducing greater

risk-taking.

Total points were also affected (Figure 12). For p_,{0,

total points are all positive and for p_w, all negative. For

trial one, the p_„O group scored highly positive while the

p_éo group scored highly negative. Trial 2 point scoring is

very small, but increases over the last two sessions in the

positive and negative directions respectively.

Lastly, probability and trial interact to affect the

number of negative points scored (Figure 13). Probability
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was only significant during Trials 2 and 3. Trials was

significant for both probability groups. For the 0.40 group,

negative points scored in Session 3 (-6692.1) significantly

differed from those of Trial 1 (-4870.3) and Trial 4

(-4169.3). For the 0.60 group, the difference was between

Trials 1 (-5162.1) and 2 (-1802.8).

Gender, probability, and trial interacted to affect the

number of total points scored. Table 22 summarizes the mean

number of total points scored for the gender, probability,

and trial interaction.

Lastly, Table 23 has been included to summarize the

significant results produced by this research.
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Figure 13. Mean Number of Negative Points Scored for the
Interaction of Probability and Trials.
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Table 22. Mean Number of Total Points Scored for the
Gender, Probability and Trial Interaction.

1:.1.211

1 1185.7 5210.3
2 -3616.5 -3812.0

2 1 4642.7 -2790.3
2 -461.5 -962.0

3 1 -116.5 2386.3
2 -3109.0 58.8

4 1 3301.3 1252.3
2 -976.0 -1023.0
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Table 23. Summary Table of Significant Results Using
Both the Alcohol and Trials Treatment

Alcohol Trials

YES P P
R @ P = 0.60 R

P for all
trials

T for
P = 0.60

TP P P
A @ P = 0.60 GxT

T for males
G @ Trials 2 and 3

PxT
P @ Trials 1, 3, and 4

GxPxT

NEGP P PxT
GxT

POSP P P

ACC —-·— --—-
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The probability of having an accident was consistently

found to be a predominantly significant treatment; therefore,

separate ANOVAs were run for the two levels - P„„,(40% chance

of accident), and Ru,(60% chance of accident). At the 0.60

probability level, risk level was significant at Q = 0.064

(Table 24). Subjects took an average of 11.28 low level risks

and 6.66 high level risks (Figure 14).

A separate analysis on the 0.60 probability of accident

showed alcohol to be a significant treatment at Q = 0.079

(Table 25) for the number of total points scored. Figure 15

depicts the differences. The order of total points scored for

BAC levels is the exact reverse of the number of yes

responses. This trend indicates that the more often subjects

took risks, the more often they had accidents resulting in a

deficit of the total score. The game was designed to punish

subjects for zealous risk—taking. Although the trials effect

is confounded with alcohol, the Theory of Risk Homeostasis

still does not appear to be supported.
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Table 24. ANOVA for the Number of Yes Responses Using
0.60 Probability of Accident Only

di MS E 12

Gender (G) 1 3.06 0.02 0.892
Subjects (S)/G 6 152.9 --—·

--—--

Alcohol (A) 3 20.56 0.95 0.438
GxA 3 16.23 0.75 0.537
AxS/G 18 21.69 --—- -·--—

Risk level (R) 1 342.25 5.13 0.064
GxR 1 4.00 0.06 0.815

RxS/G 6 66.67 -——— — -—--
AxR 3 11.50 1.59 0.226
AxRxG 3 8.75 1.21 0.334
AxRxS/G 18 7.22 ---- -----

Total 63
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Figure 14. Mean Number of Yes Responses for the 0.60
Probability of Accident for Each Risk Level.
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Table 25. ANOVA for the Number of Total Points Scored
at 0.60% Probability of Accident

§.o.urss df MS E I2

Gender (G) 1 2939706.28 0.34 0.583
Subjects (S)/G 6 8738628.95 ---- - ----

Alcohol (A) 3 18709138.2O 2.67 0.079
GxA 3 1757370.20 0.25 0.860
AxS/G 18 7004764.23 -—-—

-----

Total 31
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The main purpose of this study was to determine if

alcohol alters a person's risk taking in high and low risk

situations encountered in industrial work settings.

It would be known by the number of risks taken if

participants acted with caution given that they were

intoxicated. If caution was exerted, the Theory of Risk

Homeostasis would be supported. It would mean that subjects

knew they were in situations of increased risk because of the

effect of alcohol, and to lower the risk level to their

desired level they would employ greater caution. Homeostatic

behavior would be indicated by a significantly larger number

of risks taken at the placebo level versus the three BAC

levels.

If the Theory of Risk Homeostasis was not supported,

subjects would take more risks under higher BAC levels

because their perception of risk had changed. If the theory

depended on the amount of risk involved, subjects might only

exert caution in the high risk situations and they might be

willing to take risks if the consequences (penalties) were

not too severe as in the low risk category.
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The results are not in support of the Theory of Risk

Homeostasis. Subjects did not take significantly fewer risks

(high and low level collectively) while intoxicated; however,

this result, as well as all insignificance of alcohol as a

treatment, may' be due to the confounding of the trials

treatment.

Previous studies on the effect of alcohol on complex

reasoning have shown a decrement in performance at the 0.10%

BAC level (Carpenter, Moore, Snyder, and Idsansky, 1981;

Hutchison, Tuchtie, Gray and Lisansky, 1961), but a slight

increase in levels up to 0.068% BAC (Carpenter et al., 1961).

In order to determine if alcohol would affect decision making

enough for subjects to alter their risk—taking behavior, the

trials effect would need to be eliminated. In conclusion,

none of the earlier listed hypotheses tested were supported.
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RECOMMENDATIONS

The instructions given to the subjects in the present

study did not distinguish between responding to the scenarios

as a game or as real life encounters. Obviously, from the

results, such a set of instructions allowed the subjects too

much freedom for interpretation. In order for an experiment

of a perceptual/mediational nature to be truly controlled,

it is necessary to give subjects very strict instructions

about responding to scenarios with real world-behavior. The

strategy to be used must be explicitly stated, and subjects

must be informed to use only that strategy.

Even the use of more stringent instructions does not

guarantee that subjects would not employ various tactics. It

may be a natural instinct when in the pursuit of a monetary

reward to use whatever tactics seem beneficial at the time.

{Money may be too much of a motivator; therefore suppressing

the effect of alcohol.
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In addition to this type of game allowing too much

freedom of interpretation and reasoning, it also reveals a

great deal about the hypothesis being tested. Subjects were

obviously aware that their risk-taking behavior was somehow

being measured in a "game of risk." This knowledge could

have easily been a driving force for risk compensation.

Barbre (1983) did not experience risk compensation in

his study, possibly because the variable used to measure

risk—taking was abstract to the subjects therefore well

disguised. Subjects may not have altered their risk—taking

under different BACs because they were not fully aware that

they were taking risks. Although the task in the reported

research is very directly related to risk-taking involving

industrial tasks, it may not allow for easy masking of the

hypothesis, thus stimulating hypothesis guessing by subjects

and biasing results.

Use ofyagiggsSince

the 0.40 and 0.60 probabilities have been shown

to have a significant effect on the dependent measures,
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deeper exploration into the effect of probability of outcome

on risk-taking should be pursued. Subjects may have behaved

differently had the probabilities been 0.45 and 0.55, or 0.49

and 0.51. Although the odds are still for and against the

subject versus computer, it is expected that the closer the

range between the probabilities of outcome, the smaller the

deviation in behavior would become.

Due to the design of the software, data on dependent

variables could not be broken into high and low risk levels

independently. This separation could only be done for the

number of yes responses. Risk level was not significant for

yes responses and may not have been significant for the other

variables; however, the main result of not analyzing data for

risk level and its interactions with other variables is that

variance due to these effects was added to the "error" term.

Possibly the reduction in the error term may have shown the

variance due to other independent variables or their

interactions to be significant; therefore, it is suggested

that data be collected on risk levels for all dependent

variables.
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FOOTNOTES

‘
The research was initially designed to have all

subjects play at p = 0.40; however, it was seen after the

first eight subjects were run that they took a great number

of risks even at the placebo level. In order to make the study

sensitive to differences under BAC levels, a second

probability (p = 0.60) of accident was added so that one

group of subjects played with the odds in their favor and one

group played with the odds against them.

2 The experimenter was initially unaware that subjects

could be redosed to raise their BAC to the desired level;

therefore, four subjects played the game at sub-BAC levels.

Data from these four trials were not used in the analysis.
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Appendix A. FORMS FOR INFORMED CONSENT

The purpose of this study is to look at the effects

of alcohol on task performance. Miss Motosko will meet

with you on four additional occasions for about 3 to 7

hours each time. On each meeting she will ask you to

drink a mixture of Vodka and orange juice and will give

you a breath test like the one used by many police

departments. You will then be asked to spend about 15

minutes reading scenarios from a Video screen and

responding to them. The scenarios will involve

industrial tasks in which you must decide whether you

would be willing to take some action if there was a

chance that you might have an accident. Following this

15 minute period, you will rest in the laboratory until

your body has used up all the alcohol you were given.

During the time you spend resting, Miss Motosko will

answer any questions you may have regarding the

experiment except those that may influence your

performance during remaining sessions.

If you agree to participate in this experiment, you

have certain rights and obligations. The purpose of
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this document is to make you aware of these rights and

obligations, and to obtain your consent to participate. ·

1. Being in an experiment can make some people

nervous even when they know that there are no good or

bad scores. If you find yourself getting nervous, or

you want to stop being in the experiment for any other

reason, you have the right to stop the experiment in

which you are participating at any time.

Should you terminate the experiment, you will

receive pay only for the proportion of time you

participate, including all time your presence is

required. If you should terminate your participation,

you will be required to remain on the premises until

your blood alcohol content reaches a level of 0.00%.

Further, if you should terminate your participation,

your legal rights, regarding negligence and the

liability of the institution and its agents are 39;

waived.

2. You have the right to see your data and to

withdraw it from the experiment if you feel that you

should. In general, data are processed after all runs

are completed. In this experiment, we can provide you

with some quantitative information immediately after the

g_g;j,_;·g experiment. Subsequently, all data will be
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treated with anonymity. Therefore, if you wish to

withdraw your data, you must do so immediately after

your participation is completed. If you do not exercise

your right to withdraw your data, any information

collected about you during the project can be used for

educational and/or scientific purposes either at the

Virginia Polytechnic Institute and State University or

at any other scientific or educational institutions.

If any information about the alcohol project is shown

to other people, your name will not appear on it

anywhere.

3. You have the right to be informed on the results

of the overall experiment. If you wish to receive

information on the results, please include your address

(3 month hence) with your signature in the space

provided. A summary will be sent to you. If you would

like further information, please contact the Engineering

Safety Laboratory, 961-5635 and a full report will be

made available to you.

4. You will be required to refrain from eating any

foods or drinking any liquids (including alcohol) for

at least four (4) hours prior to the experimental

session.
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5. You will be required to abstain from drinking

any alcohol or taking any drugs for at least twenty—four

(24) hours prior to the experimental session.

6. You will be required to remain under observation

until your blood alcohol content, indicated by a

breathalyzer test, is reduced to 0.00%.

8. During each session you spend in the laboratory,

you may or may not be in an intoxicated condition. You

might experience blurred vision, dizziness, nausea, loss

of balance, and difficulty with speech.

9. It is your responsibility as a participant to

advise Miss Motosko of any medical problems that arise

in the course of the experiment. Should you for some

reason suffer injury, we will not offer care or

compensation other than first aid.

Should you have any additional questions or

problems, contact Dr. Dennis L. Price, Professor, IEOR

Department, at 961-5635, or Mr. Charles D. Waring,

Chairman, Institutional Review Board for Research

involving Human Subjects, at 961-5284.

Your assistance in this experiment is intended to

be an interesting experience for you, and the people

involved greatly appreciate your contribution as a

participant.
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YOUR SIGNATURE BELOW INDICATES THAT YOU HAVE READ

YOUR ABOVE STATED RIGHTS AND OBLIGATIONS AS A

PARTICIPANT, AND THAT YOU CONSENT TO PARTICIPATE. If

you, include your name and address printed. below, a

summary of the experimental results will be sent to you.

Signature

Printed Name

Address

City, State, Zip
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Appendix B. Scenarios in the Game of Risk

Would you fix a belt falling off a pulley to keep

production from stopping if you might tear your index

and second fingers off your right hand?

Point value = 650

Risk level = 1

Would you increase the speed of a robot to increase

its productivity if it might strike someone and bruise

their arm? The accident would cost the person 1 day of

work.

Point value = 2

Risk level = O

Would you approach an operating robot to pick up a

dropped workpiece if you might get trapped in a corner

and fracture your arm? the accident would require you

to wear a cast for 30 days of work.

Point value = 30

Risk level = 0
4
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Would you increase the speed of a robot to increase

its productivity if it might strike someone and bruise

their ribs? The accident would cost the person 10 days

of work.

Point value = 90

Risk level = 0

Would you try to unload an automatic storage system

if you might get struck in the chest? The accident would

cost you 30 days of work due to fractured ribs.

Point value = 500

Risk level = 1

Would you perform a welding job without wearing

safety glasses if your eye might be struck by an arc?

The accident would cause you to lose 20% of the vision

in your left eye.

Point value = 20

Risk level = 0

Would you ignore a robot safety guard if the robot

might drop a 24 pound object on your foot? The accident

would require you to wear a cast for 6 weeks and lose

10 days of work.
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Point value = 300

Risk level = 1

Would you stand on an unsteady chair to fix

equipment if you might fall and break a leg? The

accident would require you to wear a cast for 4 weeks

and lose 5 days of work.

Point value = 60

Risk level = 0

Would you intervene an erratic robot to save

surrounding equipment in the area if your left arm could

get cut by a blunt object carried by the manipulator?

The accident would require 6 stitches and two days off

of work.

Point value = 4

Risk level = 0
l

Would you operate a pallet truck at work while

intoxicated in order to make the job more amusing and

interesting if you might crash the truck into a storage

rack? The accident would cost $8000.

Point value = 700

Risk level = 1
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Would you get in the way of a moving crane to warn

the operator of people standing behind the crane if you

might get crushed against a building and die?

Point value = 4000

Risk level = 1

Would you work in a danger zone if you might have

your arm crushed and amputated?

Point value = 2000

Risk level = 1

Would you work with toxic chemicals if you might

suffer from a chemical injury to your eye? The accident

would cause you to see with blurred vision for a month.

Point value = 95

Risk level = 0

Would you try to operate a mechanical punch press

without using the mechanism to pull your arms out of the

way if your hand might be crushed by the press? The

accident would require you to lose 2 days of work.

Point value = 4

Risk level = O
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Would you try to fix a running motor while the fan

was turning if your hand might be cut off by the blades?

Point value = 1500

Risk level = 1

Would you listen to music in headphones while

working if it might cause you to miss hearing a warning

buzzer and get struck by a pallet truck and fracture

your ribs? You would lose 3 weeks of work.

Point value = 300

Risk level = 1

Would you stand on a moving truck instead of

walking from your work station to the next building if

you might fall and sprain your ankle? The accident

would cost you three days of work.

Point value = 6

Risk level = 0

Would you use an electric wood saw without feeding

tongs to save time and increase productivity if you

might cut your thumb off?

Point value = 600

Risk level = 1

113



Would you climb up a pile of cartons to reach

equipment so that you would not have to look for a

ladder if you might fall and fracture your skull? the

accident would cost your three months of work.

Point value = 1500

Risk level = 1

Would you empty parts from an automatic moving

piece of equipment if you might be struck in the head

and suffer a concussion? The accident would cost you 3

days of work.

Point value = 6

Risk level = 0

Would you move heavy boxes by yourself if you might

strain your back? The accident would cost you 10 days

of work because of back pain.

Point value = 90

Risk level = 0

Would you use a hammer after drinking 2 beers if

you might crush the bones in your left hand? The

accident would require you to wear a splint for 4 weeks

and lose 2 days of work.

114



Point value = 40

Risk level = 0

Would you enter a room containing a fire without a

fireproof suit to rescue raw materials if you might

suffer 3rd degree burns and be severely disfigured?

Point value = 650

Risk level = 1

Would you stand on an unsteady ladder to get down

research books from a high shelf if you might fall down

and fracture a knee? You would have to wear a cast for

4 weeks and lose 3 days of work.

Point value = 50

Risk level = 0

Would you hand feed sheet metal into a roller if 4

fingers might get crushed by the rollers? The accident

would require you to have hand surgery and lose 2 weeks

of work plus work 3 weeks in a lower paying job.

Point value = 30

Risk level = O

6
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Would you enter a room containing a fire without a

fireproof suit to rescue some important files if you

might suffer minor 2nd degree burns? The accident would

cost you 5 days of work.

Point value = 10 V
Risk level = 0

Would you speed up a machine for transporting part

if it might hit someone and cause them to fall and

bruise a hip? They would lose 2 days of work.

Point value = 4

Risk level = 0

Would you increase the speed on an assembly line

to increase productivity if boxes on two conveyors might

collide? The accident would cause $400 in damage.

Point value = 90

Risk level = 0

Would you manually feed part to a machine without

a holding device if two fingers might get fractured? The

accident would require you to wear finger braces for 3

weeks and lose 1 day of work.

Point value = 25

1
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Risk level = 0

Would you approach an operating robot to perform

maintenance on it if four teeth might get knocked out?

The accident would cost you $400 in dental repairs.

Point value = 90

Risk level = 0

Would you work in a coal mine if you might suffer

from a lifetime respiratory injury called black lung?

Point value = 300

Risk level = 1

Would you cut grass with a lawn mower while

barefoot if you might cut off your great toe?

Point value = 300

Risk level = 1

Would you operate a semi-automatic loading device

without using a feeding holder for the parts if you

might sever your thumb and have to have it stitched on?

The accident would cost you four days of work.

Point value = 8

Risk level = 0
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Would you try to remove a piece of wood stuck in a

semi—automatic drill if your hand might be punctured?

The accident would require you to have reconstructive

surgery on your hand.

Point value = 300

Risk level = 1

Would you perform your spraypainting job without

the use of a mask if the inhalation of fumes might give

you emphysema, a chronic condition characterized by air

filled expansion of the body tissues.

Point value = 90

Risk level = 0

Would you walk across a wet, slippery floor instead

of waiting for it to dry in order to save 10 minutes of

your lunch time if you might fall and sprain your ankle?

The accident would cost you three weeks of work.

Point value = 300

Risk level = 1

Would you unload heavy boxes from a truck if you

might overexert yourself and lose 5 days of work due to

lower back pain?
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Point value = 10

Risk level = O

Would you use industrial chemicals without wearing

a protective suit if you might burn your hands and arms?

The accident would cause permanent scarring and would

cost you 10 days of work.

Point value = 600

Risk level = 1

Would you work in a textile mill without a mask if

the inhalation of cotton dust might give you a lifetime

respiratory injury called brown lung?

Point value = 300

Risk level = 1

Would you work with toxic materials without reading

their warnings if the inhalation of them could give you

severe stomach cramps and nausea?

Point value = 5

Risk level = 0
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Would you increase the pressure in a hydraulic hose

if it might cause a bursting rupture? The accident would

cause $5000 worth of damage.

Point value = 500

Risk level = 1

Would you work in a chemical plant if you might get
L

skin cancer?

Point value = 330

Risk level = 1

Would you use a lathe without wearing goggles if

metal scraps might fly into your eye and pierce it? The

accident would cost you the use of your left eye.

Point value = 1000

Risk level = 1

Would you enter an area marked by a danger sign if

you might have your leg crushed by a hoist and have it

amputated?

Point value = 1750

Risk level = 1
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Would you work in a noisy room of 100 decibels

without earplugs if you might damage your eardrum

causing a loss of hearing in your left ear?

Point value = 500

Risk level = 1

Woiuld you lift heavy boxes by yourself so you would

not have to pay forty dollars for help if you might

severely strain your back muscles? The accident would

require you to lose 5 weeks of work.

Point value = 400

Risk level = l

Would you work in a construction area without a

helmet if you might get hit on the head and suffer a

contusion? The accident would cost you 4 days of work.

Point value = 8

Risk level = O

Would you work near a large heater after drinking

4 beers if you might rub your leg against it causing

first degree burns? The accident would cost you 2 days

of work and leave permanent scar tissue on your leg.

Point value = 300
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Risk level = 1
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Appendix C. CLINICAL RECORD EVALUATION FORM

I,________________________ authorize C.W.

Schiffert, M.D, Director of the Virginia Tech Health

Service, to release requested information about my

health t¤

the:Signed

Signature of Student

I have reviewed the Virginia Tech Clinical record

of ______________________ and find a/no medical condition

or physical impairment that precludes his/her

participation in the following activity Algghgl

Eääéäimäuäl

Signed________________________________________

Director of Student Health Service
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Appendix D. SCREENING QUESTIONNAIRE

Name:

Address:

Phone Number:

ID Number (SS#):

TO BE FILLED IN BY EXPERIMENTER:

Visual Acuity:

Heightz

Weight:

Age:_____________________________________
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The following questions are intended to give the

experimenters information regarding the general levels

of alcohol and caffeine consumption to which your body

is accustomed. You may ignore any questions which are

offensive to you. 1. How much of the following do you

consume per week:

a) Beer (number of cans, bottles, glasses) per

week

b) Wine (table wine, i.e., white, red, rose)

glasses per week.

c) Fortified Wine (port or sherry) glasses per

week

d) Hard (distilled) liquor (whiskey, gin, etc.)

ounces per week.

2. During the course of a week, on which days do

you usually consume alcoholic beverages? (Circle all

days that apply)

Monday Tuesday Wednesday Thursday Friday Saturday

Sunday

3. Indicate the percentage of your alcohol

consumption associated with each of the days you may

have circled in question 2; writing the correct

percentage values in the spaces provided for morning,
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afternoon, and evening. (Remember that the total of

these percentages should equal 100 for the entire week.)
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M T W H F S S

Morning --- ---
--— ——-

—-- --- ---

Afternoon —-—
-·-- ··-

———
—-- --- ---

Evening --- --- --- -—- --— ---
--—

4. How much coffee do you drink:

a) Morning cups

b) Afternoon_____cups

c) Evening___i____cups

5. Are you presently taking any prescribed drugs:

If so, list the type of drug and when taken.

yes or no

6. Are you presently using legal non—prescribed

drugs? (cold capsules, vitamins, etc.) If so, please

list the type of drug and when taken.

yes or no

7. If you are female, on what date did your last

menstrual period begin?________
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8. If you are female, is there a chance that you

are pregnant?iil__
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Appendix E. INSTRUCTIONS

These instructions are to inform you of the

procedures you will follow each experimental session.

Please read them carefully. If you have any questions

concerning your role in the experiment, or you do not

understand the instructions, do not hesitate to ask the

experimenter while you are reading these instructions

or immediately after you have finished. Once you start

the game, you will not be able to ask any questions.

Timing is extremely crucial in this experiment so

please arrive on time and pay attention to any time

frames set for you throughout the evening. You will

spend 20 minutes drinking a mixture of Vodka and orange

juice. Ygn @5; drink 5; 5 5t55dy p5g5 oygr ;n5 en;ir5

You will then wait 15 minutes

at which time you will be given a BREATHALYZER test by
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the experimenter. If your blood alcohol concentration

(BAC) has not reached the desired level at this time,

you will wait another 10 minutes followed by another

BREATHALYZER test. You will then play the risk game on

the computer for about 15 minutes. After you have

finished the game, you will be given another

BREATHALYZER test. After this test is administered, you

are free to do homework, read, play cards etc.; however,

you must stay in the Engineering Safety Lab. It will

take you between 2 and 6 hours to detoxify, after which

time you will be given another BREATHALYZER test. When

your blood alcohol level reaches 0.00% BAC, you will be

allowed to leave. Under no circumstances will you be

permitted to leave before your blood alcohol level is

0.00% BAC.

Keep in mind that the goal of this game is to make

the highest score so that you have the highest

probability of winning the $100.00 incentive. The way

to win points is to successfully perform the tasks

explained in the scenarios without having accidents. You
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are playing this game against the computer. For each

scenario, there is a 60% chance that you will have an

accident if you take the risk, and there is a 40% chance

that no accident will occur. In making your decision

whether to take a risk or exert caution and pass to the

next scenario, you must consider the risk level and the

point value associated with each scenario. A risk level

of zero as indicated on the screen means that the task

is in a low risk category with point values of less than

or equal to 100. A risk level of one means that the task

is in a high risk category with point values greater

than 300. The higher the point value, the more points

you will win if you take the risk and do not have an

accident, conversely the more points you will lose if

you do have an accident. You want to score as many

points as possible.

For each scenario, you have two options. If you

would like to try the task in the hope of winning

points, you would answer yes to the computer by hitting

the key marked "Y". If you are not willing to risk

losing points because a severe accident might occur, you

would respond no to the computer by hitting the key

marked "N". The computer will prompt you when to
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reepehd- The
safest route is to never try the task and pass on each

scenario; however, you will score no points. You must

try to balance the successes and accidents in order to

achieve a high net positive score. For each 50 Points

scored in the game each session, you will be allotted 1

ticket toward the $100.00 drawing. If you score poorly °

one session, do not get discouraged. You have four

opportunities to score well. Good luck with the game

and I hope you enjoy it.

Thanks for your participation

Michele Motosko
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Appendix F. Calibration of Breathalyzer

Before the study began, the Breathalyzer was

cleaned and the calibration was checked by Walter Styles

of the Forensics Laboratory in Richmond, VA. The

Breathalyzer was again checked for calibration by the

experimenter immediately prior to the pilot study. A

Smith and Wesson Mark II alcoholic breath simulator was

used to check the calibration of the Breathalyzer by

comparing its readout against a standard alcohol—air

mixture.

Procedures given in the Breathalyzer Instruction

Manual (1978) were followed to simulate 0.05%, 0.07%,

and 0.09% concentrations of blood alcohol. Three stock

solutions were made for the three concentrations, and

three simulations were run for each. Readings of 0.045,

0.05, and 0.05 were taken for the 0.05% concentration;

0.065, 0.065 and 0.07; 0.085, 0.09 and 0.09 for the

0.07% and 0.09% levels respectively. Mr. Styles of the

Virginia Forensics Laboratory (1987) was consulted on

the low readings. The experimenter was told that the
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Breathalyzer was not more accurate than 0.005% and that

the Breathalyzer was reading as accurately as possible.
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Appendix G. Alcohol Dosage Calculations

l. Body weight in pounds was converted to kg by the

conversion factor: lb/2.205 = kg.

2. The amount of ethyl alcohol in grams was calculated

by multiplying body weight in kg by;

• 0.356 for 0.05 percent BAC

• 0.529 for 0.07 percent BAC

~

• 0.707 for 0.09 percent BAC

for women, and

• 0.5365 for 0.05 percent BAC

• 0.717 for 0.07 percent BAC

• 0.913 for 0.09 percent BAC

for men.
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The basis for these values can be found in Tergou

and Price (1982).

3. The amount of vodka in ml was calculated by dividing

the ethyl alcohol in ml by the percentage of alcohol

in the vodka. Eighty—proof vodka is 40% ethyl

alcohol.

4. The total volume of the drink in ounces was

calculated by dividing the person's weight in pounds

by 50. The quotient was then multiplied by 4. The

purpose of this calculation is to administer a

constant of 4 ounces of liquid per 50 pounds of body

weight.

5. Total volume in ounces was converted to ml by

dividing ounces by the conversion factor 0.03381.

6. The amount of orange juice was calculated by

subtracting the amount of vodka in ml from the total

drink volume in ml.

For the placebo condition, a few drops of vodka was

floated on top of the orange juice for taste.
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Appendix H. BAC Levels Attained by Subjects

BAG Mean §11...Ds1..
0.09% Men 0.0924 0.0033

Women 0.0893 0.004

0.07% Men 0.070 0.0016

Women 0.068 0.0022

0.05% Men 0.0528 0.0037

Women 0.0493 0.0034
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Appendix I. Telephone Questionnaire

In order to analyze and interpret the results of

the alcohol experiment you participated in, it is

necessary for me to know the strategy or strategies you

employed when you played the risk game. I just have 3

questions to ask you. Please listen and think them over

before responding. I will first give you an example of

the type of scenario you responded to in the risk game.

Using the example to jar your memory, please answer the

questions.

EX.

Would you approach an operating robot to pick up a

dropped workpiece (task) if you might get trapped in a

corner and fracture your arm? The accident would require

you to wear a cast for 30 days of work (accident).

Point value = 30

Risk level = 0

l. When playing the game, did you
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a. respond to the scenarios strictly as a game to win

points and not as you would respond to the tasks and

accidents in real life

b. respond to the scenarios as you would respond to the

tasks and accidents in real life

c. change strategies across sessions

d. other _____________________________________

2. When you played the game, did you base your response

on

a. the task alone

b. the accident and consequence alone

c. the point value alone

d. the task and accident

e. the task and point value

f. the accident and point value
l

g. the task, accident and point value
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Appendix J. Within-Cell Variability Using Trials as a

Treatment

One assumption of ANOVA is that variance due to

experimental error within each treatment population is

homogeneous. The Cochran C test was chosen to test the

hypothesis of homogeneity of variance, since it is

adequate in detecting large departures from the

hypothesis of homogeneity of variance. It can be assumed

that where data were heterogenous, subjects were using

different strategies for their responses.

Data were divided into the four trials. The gender

and treatment variables (and risk level for yes

responses) were used in the Cochran test. The table

below summarizes the results.
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Table 26. Results of the Cochran Test for Homogeneity

T.:.i.a1..s

1 2 Q fk

YES (3,15) .59 .72 * .63 * .84 *
TP (2,15) .93 * .86 * .53 .91 *
POSP (2,15) .93 * .85 * .96 * .79
NEGP (2,15) .90 * .81 * .48 .52
ACC (2,15) .99 * .56 .92 * .70

Note: * indicates that homogeneity of variance is rejected

Parameters are (k,n-1) where k is the number of

treatments used in the test and I1 is the number of

subjects given each treatment. The critical values are

0.6181 for (3,15) and 0.8053 for (2,15). When the

observed value exceeds the critical value, the theory

of homogeneity of variance is rejected.
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