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	BLOOD ALCOHOL CONTENT AND DRIVING ABILITY

	

	By: James J. Fazzalaro, Principal Analyst


You asked if there is any research that describes the relationship between someone’s specific blood alcohol content (BAC) and his ability to drive.

This response, of necessity, has been limited by several factors; the two most significant being the limited time available to examine such a complex area of research and limited access to the original studies and resource materials.  To provide you with a fair appraisal of the available research in a reasonable period of time, we have been limited to reviewing what others have written about the research generally and individual studies specifically.  Since we have had to rely on this method of presenting the information, the descriptions of the findings and conclusions of the research use terms like significant increases or moderate BACs to which we cannot attach quantitative values because we have not seen the specific studies.

SUMMARY

Extensive experimental research has been conducted over a considerable period that attempts to relate alcohol consumption to driving performance, but there is generally a gap between what these types of studies are capable of revealing about actual individual real world driving performance at various BAC levels and test subjects’ responses to tasks which are primarily carried out in laboratory settings.  These studies reveal certain facts about effects on some people at increasing BAC levels, but generalization from them to actual performance appears problematic.  Other types of statistical and epidemiological analyses of accident data, usually only fatal accident data, are relied upon to try to establish the additional accident risk alcohol use may present, but complexities relating to data sets, methodology, relating the data to actual rather than estimated BACs, and other factors suggest these studies need to be assessed carefully.  The gap between the experimental studies and the statistical analyses of accident data appears to be bridged by a general belief by some that the large number of studies showing some type of relationship between BAC level and decreased performance on driving-related tasks in some people establishes a rational basis to believe that specific BAC level and decreased driving performance are connected even if this cannot be directly proven by specific experimental studies.

Driving is a complex skill involving the interrelationship of many different physical, sensory, and mental processes in ways that are not well understood despite decades of extensive research.  The National Highway Traffic Safety Administration (NHTSA), a prominent federal agency promoting transportation safety, states that efforts to define the factors relevant to safe vehicle operation and relate them to the risk of crashes occurring have not resulted in a consensus on what skills may be critical to driving or responding to particular driving situations, or to accident causation.

Alcohol use is one of many activities that can negatively effect one or more of the skills or behaviors a driver employs.  Research studies designed to measure changes in performance due to alcohol dosing, fatigue, distraction, aging, inexperience, or many other factors may identify degradation in manual dexterity, tracking ability, reaction time, threat recognition, and decision making, among other things.  NHTSA observes that while these things rationally seem important to safe and effective driving, there are normally large differences in these skills in the driving population generally, so “it is often difficult to specify how performance differences produced by alcohol on these tasks relate to driving ability and crash risk.”  The same appears true for many of the other factors that influence driving related skills and tasks.

Alcohol consumption is by far the most extensively studied factor that may affect driving performance.  This is certainly true with respect to all other drugs as well as numerous other factors such as vision, aging, inexperience, speed, risk-taking behavior, restraint use, cellular telephone use, and fatigue, all of which have from time to time been considered important and relevant traffic safety subjects.  Literally hundreds of different studies on the effects of alcohol consumption have been conducted over several decades through laboratory tests, driving simulators, and test course driving.  The vast majority of studies have consisted of laboratory tests.  The experimental research covers a range of response areas from basic physiological functions, to basic psychophysical functions (sensory, perceptual, motor, and cognitive), to simple behavioral effects, effects on driving related skills, simulated driving, and actual driving on test ranges.  In reviewing the range of available research, NHTSA recognizes that the more a particular research study is removed from actual driving, the more “tenuous any inferences become.”

Thus while it can be stated that a significant amount of research shows increasing BAC levels can create undesirable decreases in skills and performance characteristics in some people that one might rationally or intuitively conclude appear important to driving ability, the ability to translate much of this information into specific predictions on individual driving performance at various BAC levels is limited.  According to NHTSA, some of the more important reasons for this are the wide range of methods used to measure behavior in the laboratory and field, the lack of agreement on what skills are essential to safe driving or related to crash risk, individual differences in behavior and response to and tolerance of alcohol, and a limited ability to relate laboratory performance to real world driving.

The experimental research does not identify direct links between specific BAC levels and actual driving performance, even though it identifies decreases in performance on tasks that reason leads one to believe relate to good driving.  It is not appropriate to view this research in the context of identifying specific thresholds at which one could expect a consistent pattern of decreased driving performance in the majority of drivers, especially at BACs in the low to moderate range.  NHTSA sees the preponderance of the research as establishing a continuum within which all drivers can be expected to experience detrimental effects on motor, sensory, and mental functions that may be related to safe driving, but not necessarily at similar BAC levels.

Taking these individual differences into account, NHTSA concludes that as BACs increase along this continuum, performance problems will be greater and a larger percentage of people will show effects, but it is not possible from this research to relate these specific performance decrements to actual crash risk.  The body of research studies that attempt to establish this relationship present a different set of limitations, analytical issues, and interpretative questions which have not been included in this response because they extend beyond the parameters of your specific inquiry, although a general discussion of some of the conclusions that have been drawn from them is briefly discussed.  Examining the approaches, methodologies, and data limitations relating to these types of studies might be of further interest to you in fully understanding the state of research on this subject.

BAC

Alcohol moves fairly quickly into the stomach but most of it is not absorbed by the body until after it passes into the small intestine.  Absorbed alcohol is distributed evenly in the total water of the body.  The blood, which is typically about 80% water content, is the primary medium for distribution. Eventually the blood carries the alcohol to the brain where it begins to have its effect.  The greater average body weight of men, their greater volume of blood, and the fact that more of their total body weight is water helps to account for the typically higher concentration levels that appear in women after drinking the same amount of alcohol.  If alcohol is consumed with food already in the stomach, the rate of absorption is slowed.

BAC is an expression of the proportion of alcohol to blood in the body.  As it has come to be used by most states in the drunk driving area, it is stated as a percentage of alcohol in a standard volume of blood (100 deciliters) or breath (210 deciliters).  Thus a BAC of 0.10% represents one milligram of alcohol in a milliliter of blood.  This “weight by volume” method is used by most states in their drunk driving laws, but a few calculate using the weight not the volume of blood.  In the above example, the “weight by weight” method would result in a BAC of 0.09% instead of 0.10%.  Another confusing aspect of the BAC concept is the difference between the way BACs are typically calculated as evidence for prosecutorial purposes using the volume of whole blood and the apparent practices of most hospitals that find it more medically useful to calculate the proportion of a drug in the plasma portion of blood.  Since blood plasma provides less volume than whole blood, the resulting BACs show higher concentrations.  A plasma alcohol level of 0.15% is thus the equivalent of a blood alcohol level of 0.13%.

About 90% of alcohol is eliminated through oxidation in the liver with the rest eliminated through the lungs and kidneys.  Metabolism in the liver begins immediately.  Individual liver metabolism rates vary considerably depending on several factors; the most significant of which is the frequency or amount of prior drinking experience.  If the liver has had to process large or frequent amounts of alcohol over several months, it generates more of the metabolizing enzymes and the oxidation rate is higher.  Hourly rates of decline in BAC through liver metabolism average .02 for heavy drinkers, .017 for moderate drinkers, and .012 for light drinkers, but can range at the extremes to .04 or .01 per hour in some people.

DRIVING ABILITY

Driving Skills

The ability to drive is a complex skill, but it is so familiar to most people that its complexity is often overlooked.  Driving, and more specifically safe driving, involves subtle interaction of obvious things like coordination skills, reaction time, and perceptual ability and less obvious, but equally important factors like risk-taking behavior, emotional state, and personality type.  Other variables like fatigue, physical and mental health, physiological factors related to hunger, and driver distraction levels are believed by many to be of great influence, but are difficult to define in functional terms.  While many studies have been done on driving, it is not understood all that well, especially in terms of what particular skills or characteristics should be considered critical to driving ability.

Driving Behaviors and Accident Causation

NHTSA asserts that much of the research conducted on the behavioral causes of motor vehicle accidents finds that judgment and attention factors predominate over vehicle control maneuvers that may be considered inappropriate.  Inattention, excessive speed, and improper observational practices are more frequently associated with accidents than are actions resulting from environmental or situational variables.  In other words, small problems in maintaining lane position, cornering, judging gaps in traffic, or closing speed are not typically the things that occur prior to accidents.  Failure to notice and respond to events or to anticipate events precedes accidents more frequently.

It is also important to differentiate between events or behaviors that are associated with accidents and causation or responsibility

THE BODY OF RESEARCH

Research on the relationship between BAC and driving generally breaks down into three approaches:  (1) laboratory studies using behavioral tests or test batteries to assess changes to physical and cognitive skills assumed to be important to driving ability, (2) tests conducted on driving simulators, and (3) actual driving on closed test courses.  Most of the hundreds of studies conducted over several decades are of the laboratory type.  They focus mostly on measuring alcohol’s effect on basic behavioral processes.  In comparison, few studies have been conducted using driving simulators to more closely approximate the actual driving task and even fewer have been done to measure actual driving performance driving real vehicles under test course conditions.  For fairly obvious reasons, alcohol research in real-world driving settings has been extremely limited.

Laboratory Studies

NHTSA groups laboratory studies measuring the body’s physiological response to alcohol dosing into six basic categories.  These include:  (1) neuromuscular response, (2) vision, (3) tracking ability, (4) time-sharing ability, (5) attention, and (6) attitude or mood changes.

Studies of neuromuscular response, which typically apply a well known test that measures a subject’s ability to stand upright without swaying, have found that all test subjects exhibit “significant” swaying at BACs above 0.10, some subjects were affected at 0.075, and swaying began to “significantly” increase between 0.04 and 0.05.  Other studies show that experienced drinkers can overcome this behavior at BACs as high as 0.20.

In a general sense, vision appears not to be greatly affected at BACs of less than 0.10 but most subjects show some impairment above this level.  Individual components of vision are affected differently.  Visual acuity is relatively unaffected by alcohol but perception of objects in motion may be impaired at “relatively low” BACs.  Elements such as peripheral vision, length of fixation, and glare recovery are relatively unimpaired below 0.08.

Tracking a simple moving object is not significantly impaired in most people at BACs as high as 0.10, but more complicated tracking tasks (for example, tracking more than one object or if attention must be divided with another task) can be affected in some at BACs below 0.10.  Effects on “pursuit tracking” (maintaining a fix on a moving target) may occur with BACs in the range of 0.05 to 0.10.  Some studies have shown that deterioration in the ability to divide attention between two tasks is “detectable” in some people at BACs between 0.05 and 0.08.

Studies measuring alcohol’s effects on mood and attitude have identified widely different effects.  Some subjects have apparently been stimulated and become exhilarated, cheerful, and friendly while others have become depressed, quiet, relaxed, sleepy, or unable to think clearly.  Other studies of more complex behaviors suggest that risk taking may increase at “moderate” BACs for introverts and light drinkers.  Low doses of alcohol have also been shown to improve the intellectual performance of heavy drinkers and alcoholics while having the opposite effect on light drinkers.  Various aspects of alcohol tolerance in frequent or heavy drinkers have been studied over a period of years.  These studies suggest, among other things, that people with such tolerance may react differently in certain ways than inexperienced drinkers at similar BAC levels and may be less negatively affected if performing familiar tasks, such as driving on a route that is well known to them, but not when faced with new unfamiliar conditions.

Interpreting the Experimental Studies

Interpreting these studies’ results has proven challenging even to experienced analysts.  One of the most extensive recent reviews of the research literature was conducted by Moskowitz and Robinson in 1988. (Effects of Low Doses of Alcohol on Driving-Related Skills:  A Review of the Evidence, NHTSA Report HS 807 280)  They found that more than half of the 400 laboratory studies they reviewed either used improper or inadequate research methods or provided too little methodological detail to be useful.  They ultimately based their review on 178 studies.  With respect to reaction time, they reported that the majority of studies suggested that reaction times can be affected at BACs as low as 0.04, but that a substantial number of studies found little or no effect on reaction time at all.  Simple reaction time (detecting and responding to a stimulus as quickly as possible) was less affected than complex reaction time (differentiating between stimuli and responding appropriately).

Impairment in tracking moving objects was found in some people in a few studies down to 0.02 BAC but most apparently do not identify an effect until at least the 0.05 level.  Effects on information processing skills appear to begin in some people at about the 0.08 level.  Concentrated attention (focusing on one thing) is least affected by alcohol and vigilance (detecting or taking care of an event over a long period) appears unaffected below 0.08 in most test subjects.  Divided attention (dealing with more than one thing at a time) seems to be the cognitive function most affected at BACs at or below 0.08 in the greatest number of subjects.

Visual capabilities undergo differing effects.  As reported by NHTSA, Moskowitz and Robinson found little evidence in the research suggesting impairment to static acuity, darkness adaptation, or peripheral vision and found conflicting results with respect to glare recovery.  Dynamic visual acuity (seeing detail in a moving object) appears to be the visual element most affected at moderate BACs (0.05).  Alcohol may also increase the length of fixations thus reducing the number of eye movements.

They also found that most of the studies identified impairment for tasks requiring skilled motor performance or coordination in some people at BACs above 0.05.

Relating Laboratory Study Results to Real Driving Performance

Although representing a significant body of research, the major shortcoming identified for this method of studying the issue is the absence of any clear relationship between the behaviors assessed in the laboratory and actual driving.  NHTSA states, “It is difficult to understand how the results of a simple pursuit rotor task, reaction time test, or an experiment in sorting playing cards conducted in a laboratory setting pertain to the tasks that must be performed in driving an automobile on a busy interstate highway at night.  Without an explicit relationship, it cannot be said how an observed impairment affects the probabilty of having an automobile crash.”  (Alcohol Limits for Drivers:  A Report on the Effects of Alcohol and Expected Institutional Responses to New Limits, NHTSA, February 1991, p.17)

NHSTA’s assessment further states that a laboratory study may report a statistically significant decrease in the average performance of a group of test subjects that may amount to a very small actual decrease in performance.  Thus it is not possible to infer the extent to which the probability of getting involved in an accident would increase as a result of such a change in driving ability.  As the report further states, “The most that can be said from this type of research is that some behavior studied in the laboratory is consistently and significantly impaired in most individuals.”

Also, since most of the laboratory studies report their results in terms of group averages, it is not clear whether performance differences result from small decreases in performance by most test subjects or large decreases in performance by a few subjects.  People who do not drink frequently sometimes show impairment at significantly lower BACs than more frequent heavy drinkers.  Some studies show that relatively few of the heaviest drinkers show apparent signs of impairment on simple tasks at low BACs.  Researchers have theorized that the specific levels at which alcohol’s effects occur may not differ between light and heavy drinkers but that the effects at each BAC level are less apparent in the heavier or more experienced drinkers.

Simulator Studies

Simulator studies attempt to more closely relate behavioral changes to actual driving tasks.  Considerably fewer simulator studies have been conducted than laboratory studies and most of them come from an earlier period when the main focus of research was to establish the impairing effects of alcohol at relatively high BACs.  Many early studies were conducted on crude simulators that were little more than driver training machines and lacked a realistic sense of vehicle dynamics and visual context.  The test simulators also lacked responsiveness to driver input; that is, steering wheel and pedal movements did not result in corresponding changes to the visual scene observed by the test subject.

There are relatively few recent simulator studies.  A few of them, performed in the mid-1980s, used more interactive simulators where car dynamics and driver feedback were somewhat more realistic but visual representation of the driving environment was still quite an unsophisticated version of the real world.  Additionally, the method for simulating demand for the driver to respond to other traffic and pedestrians consisted of a peripheral light cancellation task where red and green lights on the left and right sides of the car had to be turned off by pressing an appropriate foot pedal.

Nevertheless, simulators are recognized to have certain advantages over on-the-road studies such as the ability to administer higher alcohol doses than if the subject must operate a real vehicle, providing a standardized set of experiences for all test subjects, allowing dangerous situations (i.e., crashes) to occur as a result of the dosing, and providing a variety of additional events such as wind gusts, objects in the roadway, and passing maneuvers.

NHTSA cites the assessments of several previous literature reviews that characterize the results of driving simulator studies as inconsistent and, at times, even contradictory. Moskowitz and Robinson found comparing them difficult, but concluded that they tended to show few impairing effects of alcohol when simulated driving tasks were relatively easy but “decreased performance” for more complex tasks, particularly if they were concurrent.

Steering and speed control behaviors, particularly in curve following tasks, appear to be the most frequently identified as affected by test alcohol doses administered in the simulator studies.  Variable following distance and increased reaction time were also identified in some studies.  One study used a traffic light programmed to cycle from green to yellow to red as the subject approached to test risk perception.  The results of this task indicated that alcohol did not increase the subjects’ willingness to take risks, but its deteriorating effect on their perceptual abilities made them think it did.  (Stein and Allen (1986) as presented in NHTSA’s research assessment, p. 20) 

NHTSA’s research review concludes that studies of alcohol’s effect on simulated driving behavior have found “changes” in performance variables such as steering errors, gear changing, braking response time, tracking, vehicle position, lane tracking, speed maintenance, reaction time, distance judgements, and acceleration.  The review states, “In almost all cases, these changes in performance were detected at BACs at, or above, 0.05.” (Alcohol Limits for Drivers, p.20).  This characterization is somewhat confusing at best in that, while it seems to imply that identification of effects at 0.05 were common among the simulator studies, only two of the six studies NHTSA summarized in its report appear to have even tested subjects at doses below 0.10.  (Landauer and Milner (1971)--0,10; Smiley et al. (1985)--0.055 and 0.11 in one study and 0.05 and 0.08 in another study; Stein et al. (1983)--0.00 and 0.10; and Stein and Allen (1986)--0,00, 0.10, and 0.15)

Closed Course Studies

These types of studies are of interest because of the perception of face validity for measuring alcohol’s effect on actual driving performance.  Unlike laboratory and simulator studies, subjects drive real vehicles, occasionally on real streets, and in rare instances in real traffic.  But some researchers consider them fundamentally like any other type of driving simulation.  Some reasons NHTSA identifies for this perception are:  (1) closed courses, when used, may be safer for subjects and free from unpredictable risk from other drivers, but the environment is significantly less realistic than real world driving; (2) much care is always taken to prevent harm to the driver and he is aware of this; (3) the driver is under constant observation by one or more observers in the vehicle or through extensive instrumentation; (4) the driver is aware he is participating in a study and not completely responsible for his own behavior; (5) the route taken is not the driver’s choice and his motivation is not similar to when he is driving for his own reasons (i.e., he knows he has no purpose for driving except to perform a task for which his behavior is observed and recorded); and (6) he often is asked to perform an artificial activity to simulate a secondary task (for example doing mental arithmetic to simulate divided attention).

Closed course studies usually measure a subject’s performance either through observers trained to rate specific aspects of the driver’s behavior or instrumentation that measures performance.  The additional expense associated with using heavily instrumented vehicles results in studies utilizing trained observers being considerably more common.  Unfortunately, as NHTSA states in its evaluation, many of the studies fail to provide information showing that the observer’s ratings are reliable or valid measurements of the subject’s driving behavior.

When instrumented vehicles are used, NHTSA notes that so many different variables are recorded that “one almost always finds significant changes on a few (as would be expected by chance alone).  Interpreting these observed changes, in the face of many variables which show no effects from the alcohol used, then becomes very problematic.  Certainly, some changes in behavior are not necessarily indications that the driver’s behavior is more hazardous.”  (Alcohol Limits on Drivers, p.21)

Study Summaries

NHTSA summarized eight closed course studies in its 1991 evaluation on which it appears to primarily base its conclusions about this type of experimental study.  The studies were performed between 1976 and 1988.  Briefly reviewing their findings may help illustrate how difficult it is to generalize from such studies to real world driving performance and how confusing some characterizations based on these results can be, even when made by a prominent transportation safety advocate such as NHTSA.

Hansteen et al. (1976)--A total of 16 subjects were tested on a course with slow speed backward and forward maneuvers and higher speed straight and curved sections.  Subjects were dosed to the 0.07 level and told to drive the course as rapidly as possible.  They drove immediately after dosing and again three hours later.  The study found the drivers hit more cones in the slalom portion of the course when dosed than when not dosed.

Casswell (1977)--Drivers dosed to the 0.10 BAC level had to drive through narrow spaces, around a hairpin turn, and through passing maneuvers, and had to respond to road signs and traffic signals.  They also had the secondary task of responding to an auditory signal as quickly as possible while driving.  The researcher concluded that the dosed subjects exhibited decreased fine steering wheel reversals, more variation in lateral lane positioning, and increased speed.  He suggested that alcohol appeared to make the subjects drive faster and make less effort to control the vehicle.

Attwood, et al. (1981)--Eight subjects performed numerous driving tasks during a 25-minute test, including fixed speed maintenance and following a lead car with varying speed.  Test vehicles were instrumented and there were no secondary tasks required.  Target dose points were zero, 0.04, and 0.08.  The study revealed few obvious effects from the alcohol use.  Recorded changes in car following and speed maintenance were small and subtle and reported by the author as probably not readily observable.

Biasotti et al. (1986)--The study involved about 80 test subjects receiving a 0.08 BAC alcohol dose, marijuana, alcohol and marijuana, or nothing.  They drove the test course at one hour intervals.  The test included a series of tight opposing turns (a chicane), a forced lane change, an emergency stop, sign and route following, turning, maintaining constant speed with the speedometer covered, and gauging narrow gap width.  Vehicles were instrumented to measure hundreds of variables including speed, accelerator reversals, brake presses, steering control, and lateral placement.  The test also used subjective rating by observers in the vehicles and elsewhere, impairment ratings by police officers in a following vehicle, and self-assessments.  The vehicle instrumentation identified the more frequent touching of cones and slower driving during the chicane maneuvers for the dosed subjects.  In the speed maintenance task, they drove faster with the speedometer covered than uncovered.  The subjective raters reported less smooth negotiation of the chicane, less accurate stopping, and “poorer overall driving quality.”  The police in the trailing vehicle thought the driver was impaired 50% of the time for the drivers receiving alcohol and 15% of the time for the sober drivers.

Smiley et al. (1986)--Subjects were dosed to 0.08 BAC, given marijuana only, and marijuana with alcohol to a 0.05 level.  Closed course maneuvers included curve following, following a lead vehicle, route navigation, obstacle avoidance, and decision making.  They also had to perform an unrelated visual discrimination task while driving.  The NHTSA summary characterizes the study as finding higher speeds for alcohol dosed drivers, but does not say if this is the alcohol only or the combined alcohol and marijuana dosing, or both.

Stein and Allen (1986)--The purpose of the study was to assess alcohol’s effects on risk-taking using 14 subjects performing speed and lane position control maneuvers, curve negotiation, and tasks to obey signal lights.  Apparently dose levels used were intended to parallel the researchers’ simulator study (0.00, 0.10, and 0.15).  The researchers concluded that the alcohol doses resulted in increased speeds, variations in lane positioning, and less acceptable signal light performance, but did not affect braking response times.

Louwerens et al. (1987)--The study was conducted in the Netherlands over a lengthy section of secondary road that was closed to other traffic.  Subjects had to maintain a constant speed and keep the vehicle centered in the lane.  Dose levels were zero, 0.025, 0.06, 0.085, and 0.122.  The study found that speed control was not affected by alcohol level, variability in lane positioning increased with BAC level above 0.06, and women were more affected than men at each BAC.

Kearney and Guppy (1988)--The study was intended to measure alcohol’s effect on speed perception using 24 male subjects at 0.00 and 0.95 BAC.  Subjects had to drive at a constant speed of 30 mph and then reduce speed to 20 mph with the speedometer covered and with it uncovered.  The researchers found no alcohol effect on performance, but significantly higher speeds when subjects could not see the speedometer.

Despite the above summarization, which seems to reflect mixed effects of alcohol use, NHTSA’s assessment concludes “this research employing subjects driving cars on closed courses has shown changes in performance on such variables as steering wheel reversals, lateral positioning, and speed.  These changes in performance were found in some of the studies at the BAC of 0.05 and 0.06.”  (p.26)

NHTSA considers it a fair appraisal to conclude that this study genre for measuring the effect of alcohol and other drugs on driving ability is still in the developmental state.  It points out that for these studies to be useful, the driving tasks must represent normal driving behavior and, preferably, the types of situations in which crashes are most likely to occur. This is because alcohol’s negative effects may only be most evident in the unusual situations that frequently precede an accident, instead of during routine driving tasks.  Closed course tests where drivers must steer through cones or follow a lead car at a set distance or speed may not adequately measure the real world situations and behaviors that normally precede accidents.

NHTSA also believes that it is important for these studies to select the right behaviors to measure.  These should be ones that are known to be relevant to safe driving or to crash causes.  NHTSA’s research assessment states that there is a tendency for researchers to treat any performance change as indicative of impairment, but this is not always so.  The report states “Until the relevance for safe driving of many behaviors that are measured in these studies is better understood, small statistically significant changes are not necessarily meaningful.”  To illustrate, NHTSA points out that while many on-road studies measure changes in the direction the steering wheel is turned or “steering wheel reversals” following alcohol dosing, it is not clear whether an increase in steering wheel reversals is indicative of poorer or better driving performance.

RELATING BAC TO CRASH RISK

Several types of statistical and epidemiological studies have been used to bridge the gap between information the experimental research can provide and the real world driving risks alcohol use may represent.  NHTSA’s characterization of these detailed studies highlights how carefully they must be examined before conclusions are generalized.  NHTSA states that these analyses have shown that many variables are related to relative crash risk.  They include crash severity, collision type, day of week, time of day, driver age, gender, marital status, and driving experience.  Because of the type of data collected and the analytical methods used, it is possible that identified relationships with various specific BAC levels and relative crash risk are confused by other factors not being measured.  It concludes that the evidence in these analyses for increased crash risk at BACs over 0.10 is fairly consistent, but that evidence for increased relative crash risk at lower BACs is more variable and less certain (Alcohol Limits on Drivers, p.36).

NHTSA notes that many other factors besides BAC level have also been shown to relate to estimated relative crash risk.  Relative risk also differs depending on driver age, gender, driving experience, and drinking experience.  These can increase or decrease the estimated relative risk in the absence of alcohol.  While relative risk may correlate with BAC level, it can be affected positively or negatively by these other factors.  (Alcohol Limits on Drivers, p. 44)  While recognizing that it cannot be known for sure that the apparent relationship of BAC to estimated crash risk is actually revealing a true effect of BAC, or is due to some covariable that has not been not been controlled for in the study design or adjusted for in the analysis, NHTSA concludes these types of studies present “rather overwhelming” information that alcohol contributes to the occurrence of accidents. Despite this, it states that the various methodological and analytical shortcomings these studies suffer from “limit, or at least require some caution in, the drawing of firm conclusions about the precise relationship between BAC and estimated relative risk.”
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