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EXECUTIVE SUMMARY

For many years, the National Transportation Safety Board has documented
the major role played by alcohol and other drug abuse in causing accidents
throughout the U.S. transportation system. The current study cuses on such
abuse 1in accidents involving heavy trucks. The prim. y purpose in
investigating fatal-to-the-driver heavy truck accidents was to assess the
role that alcohol and other drugs played in these accidents.

For a one year period, October 1, 1987 through September 30, 1988, the
Safety Board investigated every accident in eight States in which a driver of
a heavy truck was fatally injured. One hundred and efghty two accident
investigations 1involving 186 heavy trucks were conducted in California,

Colorado, Georgia, Maryland, New Jersey, North Carolina, Tennessee and
Wisconsin.

Fatal-to-the-driver heavy truck accidents in the eight States
represent approximately 25 percent of this type of accident nationwide.
While the Safety Board considers this a significant portion of the total
fatal-to-the-driver accidents, it is not a random sample from the annual
population of fatally injured truck drivers. However, because of the large
sample size and methodology, the Safety Board believes that these accidents
are representative of such truck accidents nationwide. The Safetv Board
does not suggest that fatal-to-the-driver heavy truck accidents are
representative of all fatal truck accidents. The accidents are a census of
fatal-to-the-driver heavy truck accidents in these States in the year of the
study, and their number appears to be consistent with past years. The Safety
Board cautions readers to avoid generalizing the results of the analysis of
thesg fatal accidents to either all fatal truck accidents or all truck
accidents.

From NTSB toxicological tests, the Safety Board found that 33 percent of
the fatally injured drivers tested positive for alcohol and other drugs of
abuse, The most prevaient drugs found were marijuana and alcohol (13
percent each), followed by cocaine (9 percent), methamphetamine/amphetamines
(7 percent), other stimulants (8 percent), and codeine and phencyclidine
(PCP) (less than 1 percent each). Stimulants are the most frequently
identified drug class among fatally injured truck drivers.

Fatigue and fatigue-drug interactions were involved in more fatalities
in this study than alcohol and other drugs of abuse alone.

In addition, the study found that for the fatally injured drivers:




The most frequently cited accident probable cause was fatigue (57
drivers or 31 percent) followed by alcohol and other drug use
impairment (53 drivers or 29 percent);

Of the 57 drivers who were fatigued, 19 were also impaired by
alcohol and/or other drugs;

There s a strong assocfation between violation of the Federal
hours of service regulations and drug usage;

Drivers with at least one suspended or vevoked license are more
likely than other fatally injured drivers to have used drugs of
abuse;

There {is a significant relationship between a driver’s prior
alcohol and/or other drug offenses and a positive test for drugs of
abuse in these accidents. This points up the need for thorough
background checks and pre-employment drug tests;

There is a significant relationship between drug positive test
results among professional drivers and a shipment deadline for the
load being carried;

There is a significant re2lationship between drug positive test
results and the type of trucking service provided, truckload (TL)
vs. less-than-truckload (LTL). Nearly 42 percent of fatally
fnjured TL carrier drivers tested positive compared with 14 percent
of LTL carrier drivers;

There is a significant relationship between drug positive test
results and the dey of the week. Saturday, Sunday, and Monday are
the days with the highest percentages of drug positive tests;

While time of day and drug positive tests are not significantly
related, 70 percent of the drug positive tests occurred in tha
following times: 9.:00-9:59 am; 1:00-3:59 pm; and 6:00 pm-1:59 am.
1988 FARS data indicates that 48 percent of truck fatal accidents
accurred duving these times;

A disproportionately high percentige of drivers who usad drugs are
single, separated or divorced;

The driver’s medical condition caused or contributed to 10 percent
nf the accidents. Over 90 percent of medical condition related
accidents involved some form of cardiac incident. This calls into
question the effectiveness of the [ederal program to assure the
proper medical qualification of commercial vehicle drivers;

Older drivers are less likely to have tested positive for drugs,
but are more likely to have had an incapacitating medical incident;




Occupant protectfon issues are the most frequently identified non-
causal factors involved in a heavy truck fatal accident (68 of
185); and

In 115 of the 185 accident involved trucks (62 percent), some
management deficiency in oversight of the driver or the proper
condition of the vehicle was identified. Deficiencies in oversight
of both the driver and the vehicle vere identified in 32 of 185 {18
percent) accidents.

The study also reviews: the regulations and legislation governing
comrercial truck operations; previous relevant research in the field of
alcohol! and other drug abuse; and the highway accident databases now in
existence. The study notes the limitations of those databases as a means
with which to assess the scope of the alcohol and other drug abuse problem in
heavy truck accidents.

The Sefety Bodrd noted that there is also the need for a standardized
national se® of procedures for conducting alcohol and other drug tests when a
fatal heavy truck acctdent takes place.

As a result of this safety study, recommendations have been issued to:
the Department of Transportation, the National Highway Traffic Safety
Administration, the Federal Highway Administration, the Department of Health
and Human Sarvices, Governors of the States, the National Governors
Assoctation, trucking industry trade associations, the International
Brotherhood of Teamsters, law enforcement associations, the National Home
Study Council, the National Association of Trade and Technical Schools, and

the] cl;rofessional Truck Driver Institute of America. Recomniendations
include:

0 Review of industry structure, operations, and conditions which may
create incentives for drivers to violate hours of service
regulations and to use drugs of abuse;

Establishment of a program to merge different truck databases into
a national commercial truck database to provide information on
fatal truck accidents and trucking operations;

Establishment of a program to standardize post-accident

toxicological specimen collection, testing, and reporting for truck
accidents;

Revision of the Fatal Accident Reporting System to include standard
drug toxicological test results;

Improvement of regulations to establish hours of service
violations, logbook {rregularities, multiple logbooks, and a
comrercial vehicle operation alcohol offense as a reasonable cause
requiring a drug test of the driver;

vii




Improvement of pre-employment drug and alcohol screening including
frequent, unannounced drug testing, for an appropriate period, of
drivers with an identified alcohol or other drug abuse problem;

Improvement of medical screening and disqualification standards;

Requivements for automated devices to identify commercial drivers
who exceed hours of service regulations;

Establishment of fatigue, alcohol and other drug aducation
campaigns oriented toward commercial drivers;

Improvement of drug recognition capabilities among law enforcement
and other personnel with commercial truck driver oversight
responsibilities;

Development of programs to conduct selective alcohol and other drug
enforcement actions including a roadside drug testing demonstration
at truck inspection Tlanes, weigh stations, and/or sobriety
checkpoints; and,

Enactment of State legislation to: establish 0.01 blood alcohol
concentration (BAC) as the per se offense level for commercial
vehicle operators; require collection of blood samples for
toxicological testing of all operators in fatal commercial truck
accidents; require employers to perform pre-employment drug tests
for all commercial truck drivers, to review applicants’ prior
history, and to require frequent, unannounced testing, for an
appropriate period of drivers with an identified alcohol or other
drug abuse problem.
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HATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SAFETY STUDY

FATIGUE, ALCOHOL, OTHER DRUGS AND MEDICAL FACTORS
IN FATAL-TO-THE-DRIVER HEAVY TRUCK CRASHES

CHAPTER 1
BACKGROUND

Alcohol and other drug involvement in transportation accidents has been
a key concern of the National Transportation Safety Board for many yeurs.
The Safety Board’s investigations have found alcohol or other drug
involvenent in aviation, railroad, marine, and highway accidents (NTSB 1979,
1988a, 168d8¢, 1989a). Of 211 modes of transportation, the highway mode
produces the greatest loss of life. Of all causes or factors in highway
deaths, alcohol and other drug use vanks as the single leading factor (NTSB
1984b) .

While there is concern about alcohol and drug use by drivers of all
types of highway vehicles, the incidence of alcohol and other drug
involvement in truck accidents has become a special concern to local, State,
and Federal governrents and to the trucking industry. From 1982 through
1988, 33,174 fatal accidents involving heavy trucks' occurred in the United
States.? These accidents vresulted in 38,965 fatalities (including
pedestrians, cyclists, truck and automobile occupants). Of these, 5,458
(14.0 percent) were fatal to the driver of the heavy truck involved in the
accident. An additional 1,210 truck passengers were killed in these
accidents.® Alcohol and/or drug impairment has beer reported by researchers
as an important factor in heavy truck accidents. However, the frequency of
drug and alcohol use by truck drivers varied greatly among the studies. The
precise role that alcohol and othes drugs may have played in causing fatal-
to-the-driver heavy truck accidents has not been studied previously.

This report is one of a series of safety study repovts on heavy truck
safety and is the first safety study report based on the investigation, by
the Safety Board’s field investigators, of accidents which were fatal to the
drivers of heavy trucks.

1 30th the Nationat Highvay Traffic Safety Adainistration (NKTSA) and
the Federal Highway Administration (FHWA) define a medium truck as a single
unit truck with a gross vehifcle weight rating (GVWR) of between 10,000 and
26,00 peunds, A heavy truck §is defined as a single unit truck with a GVWR
fn excess of 26,000 pounds, a single unit truck xfth trailer, 8 sinale
tractor not pulling a trafler (bobtaitl), or a tractor-trafler combination.
In this study, unless specified otherwise, the term Yheavy truck" refers to
vehicles with either the medium or heavy truck gress vehicle weight rating.

2 Fatal Accident Reporting System (FARS) data.

2 FARS date.




This study report includes:

0 a review of current regqulations on heavy truck safety and driver
substance abuse testing;

0 a review of previous studies of heavy truck safety and previous
Safety Board recommendations;
a summary of national data on heavy truck accidents, as well as
data on alcohol and other drugs;
a review of data and studies on fatigue and drugs as well as an
alcohol and other drug abuse in the workplace;
a review of the pharmacology of drugs for which the fatally injured
drivers were tested;
a description of the study design and rationale €or the study;
an analysis of alcohol and other drug prevalence in the fatally
injured drivers in the study and the evaluation of the role that
fatigue, alcohol, and other drugs played in those accidents;
findings derived from the analysis;
ana recommendations tc prevent recurrence of such accidents.

Federal Truck Safety Legistation and Regulation

In response to continuing public concern, Congress enacted a series of
truck safety laws during the 1980's. These laws are designad to improve the
safety practices of motor carriers and to improve driver and vehicle safety
standards.

The first of these acts was the Surface Transportation Assistance Act of
1982 (P.L. ©7-424) which created ihe Motor Carrier Safety Assistance Program
(MCSAP). This program is a Ffederal/State partnership under which motor
carriers and their vehicles and drivers are inspected for compliance with the

appropriate Federal Motor Carrier Safety Regulations. The Act provides funds
to:

...reduce the number and severity of accidents and hazardous
materiats 1incidents 1{nvolving commercial motor vehicles by
substantially increasing the level of enforcement activity and the
1ikelihood that safety defects, driver deficiencies and unsafe
carrier practices will be detected and corrected. (49 CFR 350.7)

MCSAP funding increased from $8 million in 1984 to a contract authority
level of $60 million per year for fiscal years 1989 through 1991. In 1987,
over one million State MCSAP inspections were reported, resulting in 57,581
driver out-of-service violations. It has proven successful in substantially
increasing the number of dnspections performed and the number of unsafe
drivers or vehicles removed from service for rules violations.

The Commercial Motor Vehicle Safety Act (CMVSA) of 1986 (P.L. 99-570)
requires, among other things, that States: issve and administer commercial
driver’s licenses (CDL) consistent with Federal standards; prohibit the
possession of multiple licenses by commercial drivers; establish uniform
minimum testing, licensing, and disqualification standards, including
Federal disqualification of truck drivers convicted of operating commercial
vehicles while under the influence of alcohol or controlled substances. The




law provides for a l-year snspension for a first offense conviction and a
lifetime suspension for a subsequent offense conviction. A first offense
conviction for a driver of a placarded vehicle carrying h2zardous materials
carries a 3-year disqualification.

The 1986 law required a National Academy of Sciences (NAS) study to
define the appropriate blood alcohel concentration (BAC) for "being under the
influence.” The resulting NAS study, conducted by its Transportation
Research Beard, concluded that any job-related consumption of alcchol by
commercial 4rivers is "inappropriate for the workpiace and incompatible with
traffic safety" (Transportation Research Board 1987). This means that the
safe operation of a truck decreases with any BAC above zero. The NAS study
committee recommended 3 0.04 percent BAC as the per se offense level. The
Federal Highway Administration (FHWA), in a final rule issued on October 4,
1988, established the 0.04 percent or higher BAC as tie level at which
commercial vehicle operators would be subject to disqualification. FHWA also
jmposed a 24-hour out-of-service penalty for commercial drivers with any
measurable BAC or presence of alcohol.

On November 21, 1988, the FHWA issued a regulation requiring the pre-
employment, veasonable cause, periedic, postaccident, and random drug
testing of commercial motor vehicie operaters (53 FR 47134). The regulation
requires the testing, in accordance with standards developed by the U.S.
Department of Health and Human Services (DHHS), of a biological specimen
(urine) for the presence of five drugs: marijuana or {ts metabolites,
cocaine, opiates, amphetamines, and phencyclidine (PCP). Tests for other
substances, fincluding alcohol, require prior Department of Transportation
(DOT) approval. The regulations are included in appendix J.

The drug testing regulation applies to employee and contract drivers of
vehicles with a GVWR of 26,001 pounds or mere and which operate in
interstate commerce. The regulation includes those vehicles requiring
placarding for hazardous materials transportation and those desigued to
transport more than 15 passengers. The random test provision and “random
selection process” means that the tests are to be unannounced. The FHWA has

estimated that 3 million drivers and 200,000 carriers are subject to the
rule.

Recently, the Secretary of Transportation announced his support for an
amendment to the 1988 regulation to include alcohol 1in the drug testing
program. The U.S. Department of Transportation issued an Advance Notice of
Proposed Rulemaking on alcohol abuse prevention on November 2, 1983. Alcohol
testing may require collection of an additional specimen, such as breath, to
facilitate the collection and analysis process.

Safety Board comments on the proposed DOT regulation recommended
expanding the 1ist of drugs to include barbiturates, benzodiazepines, certain
antihistamines, and other drugs which the DOT, DHHS, and other departments
determine to be appropriate for inclusion. The Board recommerded inclusion
of alcohol testing, a de facto zero alcohol standard, and thc use of breath
testing as the appropriate biological sample for aicohol tests. The Board
found the allowable postaccident sample collection delay (up to 36 hours) to
be excessive, and ft recommended a maximum 4-hour time limit for sample
collection. Subsequently, the Safety Board issued Recommendations [-89-4




through [-89-12 which addressed the need ivor separate postaccident and
postincident testing, testing for alcohol and other drugs, prompt collection
of blood and urine specimens, and lower threshold concentration cutoff
testing requirements.

The board also reiterated its belief that effective pre-employment
testing, periodic medical testing, postaccident/incident testing, aggressive
reasonable cause testing, effective management supervision, and competent
drug/alcohol education and treatment require full implementation prior to
embarking on the additional measure of random testing. The Roard suggested
that if random testing s used, the frequency required to achieve deterrence
is likely to be close to 125 percent of the workforce to be annually tested.
However, the FHWA drug testing rule requives only a 50 percent minimum
testing rate for random testing.

The Safety Board has reviewed the drug testing regulaticons adopted by
all modal «dministrations of the 0OT. The Safety Board found serious
fnconsistencies in the postaccident/incident sampling and testing
requivements among the transportation modes and betw2en the drug testing
policies for DOT employees in safety seasitive positions and private sector
emploveas. The Safety Board has a number of concerns regarding the basis for
the DOT drug testing regulations as they relate to commercial vehicle safety.

First, as noted above, the regulations do not include alcohol, the most
frequently abused drug. Second, they de not include tests for prescription
medications which are impairing. Third, the measurement threshold cutoffs
are exceptionally high considering that perfurmance impafring levels could
have been present at the time of the accident. Fourth, the regulations do

not include a blood test. Fifth, the DHHS guidelines were not intended to be
used for a forensic purpose. That is, they were not intendea for use in
determining a causal relationship between drugs and a transportation accident
as DOT has dir>acted in its postaccident/incident testing reguiations. The
Safety Board bel.cves that postaccident/incident drug tests are qualitatively
different from pre-empltoyment, random, and for-cause testing. Therefore, the
list of drugs for which postaccident and postincident tests are conducted
should be more extensive and the measurement threshold cutoff levels should
be significantly lower than the DHHS urine test guidelines recommend.®

The Owner-Operator Independent ODrivers Association (OCIDA) filed suit
against the 00T in the U.S. District Court for the Northern District of
California requesting an injunction against the mandatory drug testing
ragulations. A preliminary injunction against mandatory postaccident testin
and random testing was granted in the (JIDA suit. The Internationa
Brotherhood of Teamsters, Amalgamated Transit Workers Union and three other
unions have filed related suits which have been consolidated and referred to

the Ninth Circuit Court of Appeals for hearing. The Ninth Circuit is now
reviewing this case.

4 For further information, see NISB Safety Recommendation letter [-89-4
through 1-89-12, istued December S, 1989,




Safety Board Truck Safety Studies

Prior to this study, the Safety Board has congducted 60 major accident
investigations involving .heavy trucks since 19717, Fourtean of these
accidents involved hazardous materia!s transportation. Concern about growing
traffic congestion and increasing heavy truck accidznts in the early 1980's
prompted the Safety Board to undertake a more comprehensive review of these
crashes,

In 1985, the Safety Board initiated a serias of studies on heavy truck
safety. One study, published in 1986, considered the training, licensing,
and qualification standards for truck drivers (NTSB 1986). The Board noted
that unqualificd drivers frequentiy entered the field without first acquiring
the needed skiils, despite programs for training and licensing, employer
screening, and government regulatiun. The Safety Board recommended:
establishment of a commercial driver’'s license with national standards for
training, testing, and licensing; evaluation of driver training schools;
insurance 1incentives for training; and a comprehensive driver records
information system to help prevent drivers from maintaining multiple
licenses. Many of these recommendations were included in the Comnercial
Motor Vehicle Safety Act (CMVSA) passed by Congress in 1986.

In January 1986, to develop more information on the causes of accidents
and to document the interrelationship of the driver, motor carrier, vehicle,
and roadwzy as factors in accidents, the Safety Board began a multiple part
study. Board investigators completed investigations of 189 accidents
involving trucks of at least 10,000 pounds gross vehicle weight rating (GYWR)
and towaway damage to the truck. Ir October 1988, the Safety Board published
sunmaries of the 189 completed accident investigations (NTSB 1988a). Oriver
fssues discussed in the summaries included duty hours, fatigue, training and
experience, use of alcohol and other drugs, and drivirg records. Other
fssues discussed included motor <carrier oversight of the truck and the
driver, braking deficiencies and adjustments, hazardous materials
transportation, operation of double trailers, grade crossings, envirvonmental
issues, conspicuity, and crashwortniness.

To develop an estimate of the use of impairing drugs and alcohol among
truck drivers, the Safety Board developed a project to collect data on all
fatally injured truck drivers in eight selected States for one year from
October 1, 1987 through September 30, 1988. The Safety Board focused on
fatal-to-the-driver accidents, since it is in such accidents that there is
the highest likelihood of obtaining 2 biological specimen for toxicological
testing to determine the presence and role of drugs. In this project, 182
fatal-to-the-driver accidents were investigated in the eight States. The
study desfgn will be described in chapter 3 of this report.

5 In general, the 8Board invesiigates highuay accidents involving issues
of wide-ranging safetv significance. The B8oard also uses *severity criteria®
which can trigger on investigation of an sccident involving: five or more
fatalities; three or mor: fatalities in 8 schoolbus; or s hazardous
materials spill resulting in s fatelity. Accidents mecting these criteria
may be designated as "major® accidents by the Bonrd.




CHAPTER 2
NATIONAL ALCOHOL AND OTHER DRUG DATA AND RESEARCH

The Safety Board found it necessary to undertake its own data collecticn
for this safety study because adequate data were not available from other
sources. National or State data regarding alcohol and other drug use in
highway traffic fatalities, injury accidents, and arrests generally are not
avajlable or are of limited usefulnecss.

National Databases

ine most veliable database on fatal highway accidents 1is the Fatal
Accident Reporting System (FARS) operated by the National Highway Traffic
Safety Administration (NHTSA). The FARS, according to a U.S. Senate report,
is "...the most complete database for fatal accidents.” (U.S. Senate 1989).
When the system is used to estimate alcohol-related fatal crashes nationwide,
estimates are extrapolated from findings in 28 States in which a chemical
test is obtained from at least B85 percent of the fatally injured drivers.
The FARS data field for toxicological test results, however, does not list
all drugs that could be tested for under common protocols. The FARS does not
seek data on drugs for which the State routinely tests. Maryland, for
example, tests fatally injured drivers for an extensive list of drugs, but
does not routinely test for marijuana. Other States routinely test for
alcohol, but not for other drugs.

The differences in toxicological testing occur not only from State to
State, but also within States. The number of drugs for which a toxicological
test is performed in certain States depends upon the tests requested. The
most frequently requested test is for alcohol. Several States, such as New
Jersey, use an extensive standard test protocol for each region in the Statc.
Large States, such as California, typically use a combination of State-
certified private and public testing laboratories. Screening tests may be
used alone or in combination with confirmation tests which quantify the drug
level in th2 specimen.

This variety of toxicologiLzl test options tends to diminish the
usefulness of State data in both national and State analyses unless the same
test protocol and techniques are used in each test. Therefore, the FARS drug
data are limited by the variability of sample testing and reporting. Until
standard toxicological testing is available in the sam2 percentage of cases
as alcohol and in a sufficient number of States to develop accurate national
estimates, the usefulness of data regarding drug involvement w.l11 be
limited. For these reasons, both previous research and this safety study are

based on a specific drug testing protocol and identical procedures for all
cases tn '“w study.

Despite its limitations in drug related fatal crashes, FARS is still the




impaired’ driver or pedestrian (down from 46 percent in 1982).% 1In 1988, 46
percent of fatally injured drivers had some measurable amcurnt of alcohol in
their blood (down from 53 percent in 1982).°

The NHTSA reported that the decrease 1in alcohol involvenment was
e.pecially large for drivers under 21 years of age. The reductions for the
21 through 44 age group were much smaller, while those persons age 45 and
older experienced & large reduction in alcohol-related crashes on weekday
nights and during the day.

The NHTSA recently published a review of the experimental literature on
the effects of alcohol on driving-related behavior. The reviewers segregated
the studies into behavioral categories to determine the BAC at which
impairment began. The driving-related categories included: reaction tine,
tracking, concentrated attention, divided attention, informaticn processing,
visual functions, perception, psychomotor skills, and driving. The reviewers
determined that these behavioral areas vary 1in their susceptibility to
impairment by alcchol. The divided attention task was most l1ikely to be
impaired at low BACs {below 0.02 percent). The most important f’'-ding is
"that there is no lower threshold below which impairment does not <xist for
alcohol" (Moskowitz and Robinson 1983). This finding is corsistent with the

NAS report recommendation for a zero alcohol tolerance for commercial
drivers.

Research by Sutton and others indicates that evidential breath test
fnstruments are reliable and accurate when operated in a consistent and
uniform manner (Sutton 1988). DOT approved instruments meet the accuracy
requirement of plus or minus 5 percent of a known standard. In tests with
human subjects, sampling also yields consistent readings on approved
fnstruments. 0DOT instruments test accurately at low BAC levels (0.00 to 0.05
percent) as well as at high BAC levels (0.15 to 0.20 percent). Actual
readings in Sutton’s study varied by as much as 0.015 percent BAC at high BAC
levels. The range of te.t results at the lowest test level (0.00 percent
BAC) was as great as C.008 percent BAC. The practical effect of measurement
accuracy {instrument sensitivity and individual differences) is that a zero
alcohol level using breath measurement must allow for a level of 0.01 percent
BAC before an offender should be 1iable for prosecution. Further, the
Mational Safety Council Committee on Alcohol and Other Drugs recommends

collection of two separate breath samples from the same individual within a
15 minute time frame.

Other Drugs and Highway Safety

Information on the involvement of drugs other than alcohol in highway
crashes is more anecdotal than statistical. Such information has been

7 gac of .10 percent or greater

8 NHTSA-*"Drunk Oriving Facts™, July 1989
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largely unavailable in both general traffic fatalities and in fatal-accident
involved truck drivers. Until recently, States did not have either the
capability or the routine procedures to conduct toxicological tests on
fatally injured drivers. Even now, toxicological testing is limited by
available funds, since a conplete drug screen and coanfirmation can cost up
te $500.

Until recently, the drugs for which tests were performed and drug
testing techniques have varied greatly both between States and within
States. The DHHS now requires certification of laboratories participating
in employee drug testing programs. DHHS certification promotes uniform
collection, preservation, handling, screening, and confirmation of binlogical
samples. As a result, drug testing, confirmation and reporting of results
have the potential of becoming more reliable statistics in future analyses of
fatally injured drivers. However, sfignificant inconsistencies are evident
when applying DHHS employee drug testing standards to postaccident testing in
transportaticn. Fo, postaccident drug testing to bacome standard within and
among the States, a standard protocol of test procedures and drugs for which
tests are conducted must be developed and followed.

A 1985 HHTSA review of studies of drug use incidence by drivers
indicates that drugs were detected in 10 to 15 percent of fatally injured
drivers, 22 percent of injured accident-involved drivers, and 14 to 50
percent of arrested drivers (with BAUs below 0.10 percent) {(Compton 1985).
The drugs identified in the NHTSA report (in descending frequency) were:
marijuana, tranquilizers, sedatives such as barbiturates and methaqualone,
phencyclidine, cocaine and »mphetamines, codeine, and antinistamines. Drugs

other than alcohol were detected by themselves in 2 to 15 percent of these
drivers. The report also indicated that between 54 and 80 percent of drug-
u:ing,biftaily injv-ad drivers also had high concentrations of alcohol in
their bodfes.

The most recent NHTSA report on the subject {NHTSA 1988) indicates that
‘he frequency of drug use hky crash involved drivers was 10-22 percent, with
53-77 percent of the drug-involved drivers also using alcohol. The Los
Angeles Police Department Drug Recognition Expert officers have estimated
that 20 gpercent of drivers arrested for driving while impaired are under the
influence of drugs other thai: alcohol. The most common drug found in fatally
injured drivers was marijuana, followed by diazepam {(Valium R),
barbiturates, cocaine, codeine, phencyclidine (PCP), and amphetamines.

Virtually all the reports reviewed found a high incidence of the same
hazardous Jrugs and combinations of drugs: marijuana, diazepam,
barbiturates, amphetamines, cocaine, and phencyclidine (PCP). Approximately
the same percentage (10-22 percent) of drugs are found in studies of
fatality injured and other injured drivers. Studies found that a higher
percentage of drivers arrested for driving under the influence of drugs
tested posttive. The similarities in drug frequencies among the NHTSA-
reviewed studies, and the potential hazards involved with drug use and
driving are supported by impaired-driving-related-skills studies in
laboratories, simulators, and on closed courses.

Roadside survey studies of police-datained impaired drivers indicate a
drug use incidence of between 14 and 50 percent. However, arrest data for




driving while under the influence of drugs are less standard and reliable
than the toxicological test result data. Alcochol-related arrest data are a
commonly used and reliable measur¢ of effort and of deterrence. Drug arrest
data are less useful because of the infrequency of such arrests as shown in
the different percentage of arrests and drug use incidence. However, the
value of arrest data on driving under the influence of drugs may improve as
the NHTSA-developed Druyg FKecognition Expert program training is provided
nationwide.

Heavy Truck Research and Data

Data available from the FARS indicate that the number of fatal a:cidents
involving heavy trucks is relatively stable from year to year and that most
of the accidents are not fatal to the truck driver. From 1982 through 1988,
there were between 4396 and 4893 fatal accidents per year involving heavy
trucks. Between 708 and 884 of these accidents per year were fatal to the
truck driver. The table below shows the number of such accidents per year.

Table 1.--Fatal accidents involving heavy trucks 1982-1988

Number of Percentage of fatal
fatal heavy Truck dviver truck accidents in which

Year truck accidents fatalities truck driver was killed

1982 §,396 754 17.2
1983 4,615 184 17.0
1984 4,831 884 18.3
1985 4,841 797 16.5
1986 4,785 765 16.0
1987 4,813 708 14.7
1988 4,893 166 15.7

Heavy truck involvement in fatal accidents and drug invelvement in truck
accidents has been the subject of inquiry in several research efforts 1in
recent years. A recent UMIRI report, based on its datatase, surveyed fatal
accident involvement by age of truck driver (Campbell and Wolfe 1988a). The
veport found that fatal accident involvement rates for drivers of "large”
(over 10,000 1bs GYWR) trucks generally increased with decreasing driver age.
Drivers under the age of 19 were over involved by a factor of 4, but drivers
age 19 and 20 were over-involved by a factor of 6. This over involvement
continued, but declined, until the overall rate was reached at age 26. Age
has been identified in surveys to be a factor: in a person’s drug of
chaice, e.g., marijuana v. alcohol; in risk-taking behavior; and in driver
inexperience. Another recent UMTRI report focused on the safety implications
and driving difficulty of various truck configurations (up to 117,500 1bs

gross combination weight), rather than on human performance factors (Fancher
and Mathew 1989).

A 1987 Insurance Institute for Highway Safety (IIHS) report addressed
the effect of driver hours of service on tractor-trailer {over 26,000 1bs
GVNR) crash involvement (Jones and Stein 1987). It found that drivers become




overinvolved in crashes when they exceed 8 hours driving, violate !ogbook
regulations, are young drivers, or are involved in interstate operations.
The report did not include a survey or analysis of drug use.

The TTIHS studied the crash involvement of large trucks (10,000 Ybs GVWR
and above) by configuration over a 2-year period in Washington State (Stein
1988). he study cited a 1985 report by Cerelli showing that the number of
crashes and the percentage of fatal crashes involving large trucks hzd been
increasing through 1984, The [JHS study included all crashes involving heavy
trucks from June 1984 through July 1985. Tractor-trailers were involved in
59 percent of the crashes, doubles in 21 percent, truck-trailers in 9 percent
and single unit trucks in 8 percent. The study found that empty trucks were
overinvolved and partially loaded trucks were underinvolved in crashes,
compared to fully loaded trucks. Doubles were overinvolved by a factor of
two to three in both single-vehicle and multiple-vehicle crashes. Coubles
were overinvolved on grades, on curves, dand if the driver had been drivirg 6
or more hours.

Alcohiol in Heuvy Truck Accidents

DOT noted in its ANPRM of November 2, 1989, vhat statistics from 1982 to
1985 indicate that about fifty percent of all fatally injured motor vehicle
drivers had a measurable amount of alcohol in their blood, compared to 15
percent of the fatally injured truck drivers (121 of 805 drivers). Sixty
percent of these 121 drivers had a BAC of .10 percent or higher, 18 percent
had a BAC between .04 and .10 percent, arnd 21 percent had a BAC of .03
percent or less.'® Drivers of heavy and medium trucks with positive BACs are
involved in about 750 fatal crashes each year, 7,700 injury crashes, and
4,750 property damage-only crashes (Transpovtation Research Board 1987).

Other Drugs in Heavy Truck Accidents

Perhaps the most significant research on drug use by drivers of heavy
trucks (over 26,000 1lbs GVWR) +is another IIHS study. In 1986, IIHS
researchers asked 358 vrandomly selected tractor-trailer drivers on
Interstate Highway (I-40) in Tennessee to participate in a voluntary study
(Lund and others 1988). Of the 359 drivers, 317 provided bleod or urine
samples for analysis, Of these 317 drivers, 29 percent had evidence of drugs
in their blood or wurine. Cannabinoids were found in 1% percent,
nonprescription stimulants in 12 percent, prescription stimulants in 5
percent, cocaine mnetabolites in 2 percent, and alcohol in less than 1
percent. (The percentages add to more than 29 percent due to muitiple drug
use.) The study recognized that these findings may be conservative because
12 percent of the drivers (42 of 359) refused to participate or were
unable/unvilling to provide a sufficient samole for testing.

Another significant research effort is the annual Regular Common Carrier
Conference survey (Beilock 1989) of 878 drivers of heavy trucks (over 26,000
1bs GVNR) at inspection stations on I-10, I-75, and 1-95 in northern Florida.

10 NHFSA FARS dats tapes, 1982-1985.




The 1989 survey report stated that because of the driver sample and the
destinations of the lcaded trucks, "the results presented in this rveport are
likely to hold true for truck drivers and motor carriers in the U.S. as a
whole.”" However, the survey recognized that, "In the absence of mandatory
and randomly-conducted drug arnd alcchol testing, it is impossible to develop
reliable statistics regarding usage levels." This survey found that:

52 percent of the drivers were employed by for-hire fleets,
27 percent were owner-operators, and 21 percent worked for private
carriers,

Average ayge was 41; average years of experience was 15.7 years; 10
percent were union members.

As part of their conditions of employment, 43 percent had been
tested for aicohol (33 percent in 1987), 50 percent had
undergone drug tests (38 percent in 1987).

€8 percent supported mandatory random drug and alcohol testing (73
pevcent in 1987}).

Figure 1.--Fatique-methamphetamine-related accident
1985 fFreightliner tractor and loaded trailer
Dane County, Wi
February 25, 1988




The survey also contains data on the drivers’ percepiion of drug use by
their peers. Ninety-two percent of respondents perceived that at least 5
percent of drivers were vegular users of §llegal drugs; 84 percent believed
that 10 percent were requiar users; 64 percent believed that 20 percent were
regular users. and 43 percent believed that 30 percent were regular users.
Marijuana, "spead,” cocaine/"crack,"” amphetamines, and "uppers” were the most
frequently mentioned drugs. Approximately 13 percent of the drivers believed
that some drugs are “helpful.” The most frequently mentioned "helpful" drugs
were "spead," "uppers," and amphetamines.

In addition, the survey contains information on fatigue in heavy truck
crashes. In the RCCC survey, 93 percent of the drivers indicated that they
were paid by the mile or by the load, thus providing an incentive to drive
when tired. The average respondent claimed to be able to drive for 10.6
hours before reguiring extended rest. Thirty percent claimed to be able to
drive longer than 16 hours. The respondents estimated that, on the average,
36 percent of truck accidents are due to driver fatigue. Similarly, the
American Automobile Association (AAA) Foundation for Highway Safety recently
estimated driver fatigue to be involved in 40 percent of truck accidents (AAA
1985} .

In summary, the studies reviewed above seem to indicate that heavy
(combination) trucks, particularly doubles, are more difficult to operate
than other trucks. The IIHS studies found accident over involvement of:
empty trucks; doubles; doubles where the driver had been driving more than 6
hours; young drivers; drivers with logbook violations; drivers who exceed 8
hours driving; and diivers involved in interstate operations.  Surveys
indicate that approximately 30 percent of tractor-trailer drivers have
evidence of drugs in their blood or urine and that 43 percent of drivers
surveyed believe that 30 perceat of their fellow drivers are regular drug
users. Drivers surveyed also believed they could safely exceed 8 hours
driving. Such research results may be able to be translated into
informaticen, education, training, and other programs for drivers, as well as
into policies and regulations for safer heavy truck operations.

Alcohol and Other Drug Abuse in the Workplace

Workplace alcohol and drug use has an enormous impact on the health,
safety, and productivity of the entire population. Heavy truck accidents are
noticed by large numbers of people both through personal inconvenience and
through the media. However, the transportation industry is only one of nany
affected by workplace drug azbuse. There is no systematic research database
on the extent of workplace-reiated drug use and its impict. To further the
state of knowledge about workplace drug use and to provide a comparison with
the alcohol and other drug use in fataliy injured drivers of heavy trucks, an
extensive review of alcohol and other drug abuse in the workplace is
contained in appendix D.




CHAPTER 3
STUDY DESIGN AND RATIONALE

To develop an estimate of drug and alcohol use among fatally injured
truck drivers, the Safety Board developed a project to collect data on all
fatally injured truck drivers 1in selected States for 1 year,
Investigations developed information on the involvement of impairing drugs,
including alcohol, in crashes that were fital to the drivers of heavy trucks.
By concentrating on these crashes, it wa: possible to obtain toxiccloyical
tests to determine the presence and role of drugs.

State Selection Criteria

An original objective of this study was to obtain a sample equal to
approximately 25 to 30 percent of the 1982-1985 average number of fatally
injured truck drivers nationwide. States were selected for inclusion in
the study based on several factors, including:

0 Average annual number of fatally injured truck drivers--so that the
above objective could be obtained;

Compliance with/participation in the Fatal Accident Reporting
System {FARS);

Willingness tc participate and cooperation of State and 1local

agencies (especially police, health department, medical

examiner/coroner, and Governor’s highway safety representative);

geographigaI region and NTSB Regional Office accessibility to the
tate; and,

The degree to which the State 1is generally representative of
trucking operations nationwide.

The eight States selected for inclusion in this study were: California,

Colorado, Georgia, Maryland, New Jersey, North Carolina, Tennessee, and
Wisconsin.

Sample Size Objective and Background Data

The sample includes all fatally injured drivers of heavy trucks (over
10,000 pounds GVWR) in eight States during a one year period {(October 1987-

September 1988). "Fatally injured" is defined as dead at the scene or within
4 hours of the accident.

The tables below show the fatal accidents and fatalities nationwide in
total and for truck drivers, passengers, and others for 1982 through 1988.




Table 2.--Fatal accidents and fatalities, all vehicles vs. heavy trucks (FARS)

Fa*al accidents Fatalities in
Fatal involving heavy truck
Year accidents Fatalities heavy trucks accidents

1982 39,092 43,945 4,336 5,229
1983 37,976 42,589 4,615 5,491
1984 39,631 44,257 4,831 5,640
1985 39,196 43,825 4,841 5,734
1986 41,090 46,087 4,785 5,579
1987 41,435 46,386 4,813 5,598
1988 42,119 47,093 4,893 5,694

Table 3.--Fatalities in accidents involving heavy trucks (FARS)

Truck Truck
Total drier passenger  All other
Year fatalities fatalities fatalities fatalities*

1982 5,229 754 190 4,285
1983 5,491 784 198 4,509
1984 5,640 884 190 4,566
1985 5,734 797 180 4,757
1986 5,579 765 161 4,653
1987 5,598 708 144 4,746
1988 5,694 766 147 4,781

* Includes occupants of non-truck vehicles and non-occupants (pedestrians
and pedalcyclists).

The eight selected States average 25.5 percent of the 1982-1988 national
total of heavy truck fatal accidents. Below is a more detailed table.

Table 4.--Fatal accidents (eight states) involving heavy trucks

tight Percentage
U.s. a State of US
Year Total CA C0O GA MD NC TN Wl Total Total
1982 4,396 310 58 135 78 116 125 998 22.7
1983 4,615 347 59 187 75 136 113 1,080 23.4
1984 4,831 422 54 185 79 147 112 | 1,213  25.1
1985 4,841 395 76 186 86 160 138 1,262 26.1
1986 4,785 480 47 205 90 174 114 1,291 27.9
1987 4,813 451 49 197 97 169 144 ",307 27.2
1988 4,893 460 42 214 82 105 191 129 L322 27.0

Total 33,174 2,865 385 1,309 587 643 1,093 875 8,473 ?75.%

Accident data for the eight States also represent 25 percent of the national
total of fatal-to-the-driver heavy truck accidents for the same years.




By October 1, 1988, a total of 182 accidents invelving 186 case vehicles
in the eight States had been identified and investigated. This sample is
ecual to 23 percent of the 1982-1985 average annual number (805) of fatally
injured truck drivers nationwide. Becaust of a decrease in such fatalities
in recent years, the study sample represents about 25 percent of the 1987-
1988 average annual number (737) of fatally injured truck drivers nationwide.

FARS data are usually rveported by calendar year, however, the data
collection period for this study was October 1, 1987 through September 30,
1988. According to FARS data, 761 drivers of heavy trucks were fatally
injured (nationwide) from October 1, 1987 through September 30 1988. FARS
data indicates that 191 drivers of heavy trucks died in the eight States
during this period. The five cases not included in the study were reviewed

and were found tc involve drivers of vehicles that were not medium and heavy
trucks.

Accident Notification and Selection Procedure

Accident notification and selection procedures varied slightly in each
State depending on the police and medical examiner system structures and
authority. Study participation in a typical State was coordinated through
the Governor'’s Representative for Highway Safety, the State Police or Highway
Patrol, and the Chief Medical Examiner. Procedures in some States included

notification of the local and county law enforcement agencies and county
medical examiners.

The usual procedure upon the occurrence of a truck accident in which the
driver was fataliy injured was for the State or local police to notify a

specific NTSB Regional Office which would dispatch a highway accident
investigator.

If a highway accident investigator from the responsible regional office
was unavailable, one from another office would be dispatcked. The NTSB
investigator was responsible for contacting the 1local coroner/medical
examiner. The NTSB investigator would receive biological specimens for
toxicological testing, which would be processed according to the procedure
described below. The NTSB investigator then obtained all necessary

documents, photographs, and records to complete the full, in-depth, accident
investigation and prepare a report..

A secondary accident notification and selection procedure was also
developed. In this procedure, NTSB staff reviewed fatal-to-the-driver heavy
truck accidents as reported to the FARS. If the FARS reports identified a
fatal-to-the-driver heavy truck accident in one of the eight selected States
which was not being investigated, NTSB staff would determine if the accident

met the study criteria. If it did, an investigator would be dispatched to
the accident site.

Using these procedures, the Board was able to initiate an investigation

gf all crashes in which a truck driver was fatally injured in the eight
tates.




NTS8 Highway Accident Investigation/Review Procedures

The investigator developed information to completely describe the
operator(s), vehicle(s), and roadway at the time of the accident. In
addition, the investigator interviewed representatives of the carrier,
availahle witnesses, and family members to obtain more detailed information
on hours of service, fatigue, carrier operations and maintenance, safety
programs, tra2ining and testing, pre-employment screening, and other factors.

The case file developed by the investigator typically included: a
factual accident report and narrative summary; a series of heavy truck
project forms related to the driver, carrier, tractor(s), trailer(s); leases
or contracts; interviews; police reports; State and national license and
offense database checks; driver training, education, and qualtification
information; pre-employment checks and tests; driver’'s daily logs; load
information; vehicle lease/purchase, insurance, and inaintenance documents;
carrier audits; toxicological tests; and accident scene/location and vehicle
photographs. From this file, the investigator developed a summary accident
description.

From the factual report, special forms which contained computer-keyed
questions were completed by the accident investigator based on information
developed. The forms contained a total of 346 questions on: general
accident data; the accident vehicle; the trailer; the load; motor carrier
operations; motor carrier oversight of the driver; human performance factor
information from relatives and from the carrier; 2nd on driver toxicological
test and medical data. Where multiple trucks were involved as "“case
vel: cles,” multiple question sets were prepared. Data from these forms were
coded and entered into a separate database.

Two levels of accident case file quality control were used in addition
to the normal Regional Office supervisory review. First, all case files were
sent to the Board’s highway field program coordinator in Fort Worth. Case
files were reviewed for accuracy of information collection and analysis,
consistency of facts and description, summary consistency, need for
additional information, and other actfons as appropriate. Revisions were
made by the responsible accident invaestigator. The second level of review
was conducted by the project coordinator to ensure that data on the computer-
keyed forms were consistent with the case file and with industrywide
information. Inconsistencies were coordinated with the field program
coordinator and the responsible investigator.

Toxicological Sample Collection and Chain of Custody

Local coroners/medical examiners in participating States were requested
to obtain whole blood and urine specimens from the fatally injured truck
driver(s). NTSB provided "tox kits" to each of the States and Regional
Offices, consisting of two 10 ml teflon-lined (fracture-proof, silanized
glass) blood collection vials and one 25 ml urine collection vial plus 1.5
percent sodium fluoride (Naf) preser:.cive in a styrofoam mailing bnx. The
kits also included instructions, chain of custody forms and documentation,
and evidence tape to seal the kits.
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Collection procedures requested closed system blood or, in the absence
of a sufficient quantity, vitreous fluid. Al)l samples were to be marked with
date, time, victim identification, and where/how/and by whom the sample was
collected. Samples were to be refrigerated and standard chain of custody
records and security maintained. Where NTS8 "tox kits" were not available,
the coroner/medical examiners were asked to use their standard postmortem
blood collection vials. The coroner was requested to release the samples to
the NTSB investigator who then became responsible for shipment of the samples
for toxicological testing.

Sample Testing Protocol

Toxicological samples were obtained in as many cases as possible and
forwarded on ice, by express mail, to the Center for Human Toxicology (CHT)
at the University of Utah for screening, confirmation, and quantification.
Iu addition, many States conducted their own toxicological screening and/or
confirmation tests. The CHT tests searched for the presence of 44 different
drugs in the following drug or drug classes:

Volatiles/gases
Sedatives/tranquilizers
Stimulants

Opiates

Antihistamines
Hallucinogens
Cannabinoids
Analgesics
Anticonvulsants

0
0
0
0
0
0
0
0
0

The Safety Board contract with CHT provided for toxicological analyses
of up to 250 blood samples and 75 urine samples for the drugs in the analytic
plan. CHT provided 1,500 toxicological sample collection kits described
above. CHT was responsible for reporting the analytic results obtained on
each sample within 30 days of sample receipt. CHT also provided technical
assistance in review of the cases that tested positive.

Analytic Methods

The analytic scheme used by CHT was similar to that presented by Crouch
in 1983 (Crouch and others 1983). The complete 1ist of drugs for which
samples were tested, the screening procedure, technique, and sensitivity, the
confirmation procedure, technique and sensitivity are contained in the
analytic plan in appendix C. In addition, appendix E provides a summary of
the source, major physical and behavioral effects, and pharmacokinetics of
many of the drugs included in the NTSB testing protocol.

Screening/Confirmation Test Sensitivity

The cutoff concentrations for screening and confirmation tests required
by DOT regulation are substantially different from the cutoff concentrations
used in this study as indicated in the table below:




Table 5.--DOT-NTSB toxicological test sensitivity comparison for
drugs included in the DUT regulations

Screen sensitivity Confirmation sensitivity
threshold threshold
DoT NTSB DOT NTSB

Drug {urine ng/ml) {blood ng/ml) {urine ng/mi) (blood ng/ml)

Marijuana/metabolite 100 25 15 1.0

(COOH) 2.0 (COOH)
Cocaine/metabolite 300 25 150 25
Opiate metabolites 300 50 300 25
Phencyclidine(PCP) 25 10 25 10
Amphetamines 1,000 100 500 50

Khile the DOT sensitivity concentrations apply to urine tests and the
NTSB concentrations apply to blood tests, the substantially higher cutoff
concentrations for the DOT drug testing regulations are a concern to the
Safety Board. High cutoff concentrations are too limiting to allow for a
connlete assessment of performance decrement. In general, urine measurement
cannnt be used to establish that impairment is present. A drug blood
concentration is required. However, under certain circumstances, urine
measurement may be used, although with less reliability. The different
cutoff concentrations indicate the different purposes for which the DOT
standards and this study were developed. If the DOT regulation
concentrations had been used for postaccident testing in this study, many of
the drug of abuse positive (DOAP) drivers would not have been detected.

Review Procedures

Safety Board and consultant staff reviewed factual and toxicological
data to obtain the most accurate assessment of the role of alcohol and other
drugs and potential impairment in each drug positive case.

The Safety Board, in conjunction with the National Institute for Orug
Abuse (NIDA) and CHT, convened three scientific veview punels to review the
accident investigative information and toxicological results to establish
whether impairment occurred as a result of drug use and what role alcohol or
other drug impairment may have had in the accident. The scientific review
panels consisted of forensic toxicologists and experts on the effects of
drugs on human performance. Safety Board, CHT, and NIDA staff also

participated in the reviews. Membars of the scientific review panel are
listed in appendix F of this report.

The procedure followed in each panel was the same. First, Safety Board
staff provided the investigative factual information. Second, they answered
any questions on the meaning or interpretation of factual information.
Third, the toxicological results were presented and discussed. Fourth,
questions regarding testing procedures, drug effects and interactions, sample
quantities, and other sample characteristics were answered by CHT staff.
Fifth, any relevant research on drug impairment, time of




consumption/ingestion, fatigue, and related issues was discussed. Finally,

a consensus regarding the likelihood of impairment in each accident was
reached.

Safety Board staff also conducted a technical review of each case to
assess the quality of the information and to determine whether specific
factors seemed to contribute to the accident. Such reviews {dentified
potential study issues in addition to the role of alcohol and other drugs.
Potential study issues include fatique, medical ¥ssues, vehicle conspicuity,
crashworthiness, carrier oversight, training, and others.

The final joint review process conducted by the Safety Board staff was a
review of the scientific review panet recommendations, the technical reviews,
and all available case file information to develop a proposed probable cause
statement for each accident for consideration by the members of the Safety
Board. This statement is part of each accident case summary. All case
summaries are in a companion volume to this report.




CHAPTER 4
ALCOHOL AND OTHER DRUG ACCIDRENT ANALYSIS

The primary purpose in investigating fatal-to-the-driver heavy truck
accidents was to assess the role that alcohol and other drugs played in thece
accidents. Fatal-to-the-driver heavy truck accidents in the eight States
represent approximately 25 percent of this type of accident nationwide.
While the Safety Board considers this a significant portion of the tota)
fatal-to-the-driver accidents, it is not a random sample {rom the annual
population of fatally injured truck drivers. However, because of the large
sample size and methodology, the Safety Board believes that these accidents
are representative of such truck accidents nationwide. The Safety Board
does not suggest that fatal-to-the-driver heavy truck accidents are
representative of all fatal truck accidents. The accidents are a census of
fatal-to-the-driver heavy truck accidents in these States in the year of the
study, and their number appears to be consistent with past years. The
Safety Board cautions readers to avoid generalizing the results of the

analysis of these fatal) accidents to efther all fatal truck accidents or all
fatal accidents.

Figure 2.--Heavy truck multiple vehicle accident
in which the truck driver was the only fatality
1969 Mack tractor with loaded 48 foot trailer
2.6 miles east of Claremont, NC
July 27, 1988
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Other data on alcohol and other drug use were obtained in many cases hy
Safety Board investigators with the cooperation of State and local coroners
and medical examiners. However, because of the variability in Scate tests,
they were not included in the analysis. State toxicological test results
were used in the determination of probable cause of the accident. State
toxicological tests are contained in appendix I and discussed further in this
chapter,

Overall Analysis

For the purposes of this study, drugs of abuse (DOA) include the
following drugs ideniified in case drivers by toxicological tests: alcohol,
cannabinoids, cocaine, amphetamines, methamphetamine, ephedrine,
pseudoephedrine, phenyipropanolamine, opjates (codeine), and phencyclidine.
Some of these drugs, including eshedrine, pseudoephedrine,
plienylpropanolamine, and codeine are available 1in over-the-counter
medications. TYhese same drugs, as well as amphetamines, are also available
as prescription medications. Alcohol is contained in many medications as
well as in beverage form. Cocaine, marijuana, methamphetamine, and
phencyclidine are illicit drugs. Orugs of abuse are used separately or in
compounds, e.g. ephadrine and amphetamine compounds. Barbiturates and
benzodiazepines and other drugs are also drugs of abuse; however, none of
these drugs were identified through CHT toxicological tests. Drug abuse
positive cases are referred to in text as DOAP cases for the purpose of
brevity. In addition, a positive toxicological test (for drugs on the Safety
Board analytic plan) may result from the presence of common drugs such as
caffeine, salicylates (aspirin), acetaminophen, and {buprofen. While such
drugs can be abused, they are not considered drugs of abuse for this study.

Samples from 112 case drivers tested by CHT were found positive for apy
drug on the Safety Board analytic plan. Fifty-six of the 112 drug positive
case drivers involved drugs of abuse. The 56 drivers who tested positive for
drugs of abuse represent 33 percent of the 168 cases for which partial CHT
toxicological results were obtained.

Although additional types of drugs and/or numbers of drug positive cases
were f{dentified through State toxicological tests, these data are not
included in our analysis. As a result, the Safety Board believes that the
alcohol and other dru? prevalence discussed in this study is conservative and
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would constitute the lover limit of drug prevalence for this type of accident
in these States.

Using the conservative approach described above, marijuana and alcohol
are the most frequently used DOA among the fatally injured truck drivers,
followed by cocaine, OTC stimulants, amphetamines, optates, and
hallucinogens. Drugs of abuse are listed in the table below.




Table 7.-Drugs of abuse

Number of Drivers Percent
Drug'! complete tests positive positive

Marijuana (THC & COOH) 164 4|
Alcohol 168 21
Cocaine/Metabolites 165 14
Meth/Amphetamine 164 12
OTC Stimulants 164 13
Ephedrine 164
Pseudoephedrine 164
Phenylpropacslamine 164
Codeine 157
Phencyclidine (PCP) 168
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Analysis By Drug
Drivers in this study tested positive for the following drugs:

a_prevalence.--Mar{juana and/or its metabolite was identified in
21l of the 164 drivers for whom such tests were conducted. The relatively
high prevalence (13 percent) of marijuana use among all fatally injured truck
drivers is similar to alcohol prevalence and only silightly lower than the 15
percent level found by Lund and others in their survey of tractor-trailer
drivers in Tennessee. This may be age-related since drug users among truck
drivers in this study tend to be younger (see analysis below).

Case 005 provides an example of youth, inexperience, and drug use. In
this case, the driver, a recent graduvate of an advanced tractor-trailer
course, with no driving experience, was on his first trip through the
Colorado mountains. Fellow drivers advised him to stay on the interstate
highways. The crash occurred on U.S. Route 160 west of Wolf Creek Pass on a
7 percent downgrade. The truck rolled on its right side while in a left
horseshoe turn, hit a guardrail, struck the mountainside and slid 350 feet
down into a crevasse (See Figure 2). The driver tested positive for cocaina,
benzoylecgonine (metabolite of cocaine), marfjuana, and marijuana metabolite.
A syringe found 1in the driver’'s suitcase contained cocaine residve.
Marijuana and cocaine levels indicated recent use.

Alcohol prevalence,--In this study, alcohol was identified in 21 of the
168 (13 percent) drivers for whom such tests were conducted. This compares

" Throughout the analyses, cocsine and its benizoylecgonine metabolite
are combined as are delta-%-tetrahydrocannibol (INC) and its carboxylic acid
metabolite (COOMN). Similartly, wmethanphetanine and aaphetamine, while
separate drugs, are combined because methamphetamine metsbolizes ({nto
smphetamine, Therefore, the presence of asmphetamine could mean eithar
ingestion of amphetamine or ingestion of methamphetamine which aetabolfized
into amphetamine. The differences In subjective effects ere mf imal.




Figure 3.--Case 005 fatigue-multiple drug use-driver inexperience accident
1987 Paterbuilt tractor and loaded 48 foot trailer
16 miles east of Pagosa Springs, CO
Octgber G, 1987




with the 15 percent alcohol involvement in fatal truck accidents reported by
FARS. The mean alcohol concentration for the alcohol positive drivers in
this study was 0.15 percent BAC. These findings indicate the resistance of
alcohol abusers to deterrence efforts by Federal, State, and local law
enforcement actions. Federal regulations mandate removal from scrvice if a
commercial driver tests positive for alcohol and a 1 year suspension if the
test results are 0.04 percent BAC or higher. Alcohol is a central nervous
system depressant which would enhance fatigue and therefore limit the ability
to drive, :

Stimulant prevalence.--1t was expected that stimulants such as
nethamphetamine, amphetamine, ephedrine, cocaine, and caffeine would be
identified as the principal class of drugs in the fatally injured truck
dviver population because in a truck driver survey conducted by the Regular
Common Carricr Conference, these drugs were perceived by at least some
drivers as beneficial in reducing fatigue and enhancing performance. Of the
56 DOA positive cases, 33 involved stimulants. Fourteen involved cocaine and
12 involved prescription stimulants. Thirteen cases involved OTC stimulants,
but five of those were also positive for prescription stimulants. Therefore,
12 percent (20 of 164) of the cases for which complete stimulant tests were
perfcrmed involved prescription (17 cases) or OTC stimulants (8 cases).
Caffeine fs not ircluded in this number because it is not usually a drug of
abuse and will be addressed separately.

The most frequently identified OTC stimulants were ephedrine and
pseudoephedrine. Ephedrine is a common, non prescription stimulant found in
both licit and i1licit compounds. Ephedrine was identified in eight cases.
Pseudocphedrine is a common, non-prescription, decongestant which is classed
as a stimutant. Pseudoephedrine was {identified in six cases. [n most of
these cases, pseudoephedrine was either the only drug found or was one of
several stimulants, such as caffeine or phenylpropanolamine.

Multiple drug use.--Of the 56 drivers who were positive for drugs of
abuse, 23, or 41 percent, were nultiple drug users. In 6 of the 23 multiple
drug cases {26 percenth, the case driver tested positive for three or more
drugs of abuse. Of the 23 multiple drug users, 8, or 35 percent, tested
positive for alcohol. The average blood alcohol concentration of the alcohol-
multiple-drug group was 0.13 percent. Only two drivers of the alcohol-
multiple-drug group had a BAC below 0.10 percent. Other studies of alcohol
and other drug use among all fatally injured drivers have identified alcohol
as one of the drugs in 50-70 percent of the multiple drug users. While 35
percent is substantially lower than previous studies, the reason for the
difference is unknown. Alcohol-involved multiple drug use is a substantial
percentage of all multiple drug use and comprises over one-third of all
multiple drug users in this study.

Detecticn of drug-impaired drivers §s more difficult and requires more
extensive police training than detection of alcohol-impaired drivers.
Because: of the high incidence of alcohol used in combination with other
drugs, fn cases where alcohol {s detected, police and motor carrier
inspectors should be alert to the possibility of the presence of other
drugs. To 1identify smultiple-drug-impaired drivers and to provide a
deterrence, motor carrier inspectors could be trained in techniques such as




NHTSA’s Standardized Field Scbriety Test (including horizontal gaze
nystagaus) and Drug Recognition Expert (DRE) programs.

Other_drug_positive tests.--Phencyclidine (PCP) was identified in only
one case. However, that case driver was a multiple drug user who also tosted
positive for benzoylecganine, a metabolite of cocaine. Antihistamines were
identified in only one case. There is only one case driver who used any of
the opiate compounds (codeire). That driver is likely to have been taking
cold medication since he also tested positive for chlorpheniramine, one of
the antihistamines. As with the sedative/tranquilizers, the central nervous
system depressant effects of the opiate compounds would limit the ability to
drive. Analgesics, such as salicylates, acetaminophen, and ibuprofen, were
identified in 13 cases. No anticonvulsants were identified.

Caffeine prevalence.--The drug which was most frequently identified in
this study was caffeine. Caffeine was identified in 35 percent (56 of 159)
of those for whom such tests were performed. Five fatally injured drivers
had caffeine levels ir excess of 5,000 ng/mL. While it is difficult to give
an exact comparison between nanograms/mlL and cups of coffee, the average cup
of coffee or tea in the United States contuins between 40 and 100 milligrams
of caffeine. Researchers have administered caffeine to subjects, tested
plasma concentrations, and determined that 120 milligrams (1-3 cups of
coffee) gives a plasma concentration of 3,000 ng/mL within 1 hour and 2,500
ng/mL within two hours. Based on this research, 5,000 ng/mL roughly equates
to consuming between 2 and 6 cups of coffee within two hours. It is likely
that such high concentrations were reached by using caffeine tablets alone or
in combination with beverages containing caffeine. While caffeine can be
abused, the highest concentration recorded in this study was 16,000 ng/mL
which is far below the toxicity level of 55,000 ng/mL. A concentration of
16,000 ng/mlL could be considered abusive because of the central nervous
system nffects of this amount. That driver also had high levels of
methamphetamine/amphetanine and ephedrine. Another driver had a high
caffeine level 1{in combination with high levels of marfjuana and
methamphetamine/amphetamine. Two of the five accidents (with high levels of
caffeine) clearly involved driver fatigue while two of the remaining three
accidents involved combinations of drugs usually taken as stimulants to fend
off the symptoms of fatigue. It is not unexpected that 80 percent of the
dri¥§rst with very high caffeine levels were involved in fatfgue-related
accidents.

Sedative/tranquilizer prevalence.--No barbiturates and no
benzodiazepines (diazepam, flurazepam, and chlordiazepoxide) were fdentified
in the CHT tested fatally finjured truck drivers. These drugs function as
sedatives, hypnotics, or anxiolytics which relax muscles and/or depress the
central nervous system. Use of these drugs would limit the truck driver’s
ability to drive safely. In two cases, State toxicological screening tests
identified the prasence of barbiturates. However, the presence was not
confirmed and quantified by the Center for Human Toxicology.

State-by-State Analysis

The number of accidents that occurred and the number of toxicological
tests conducted in each State varied substantially. The table below shows




the number of cases in each State and the percent of case drivers in the
study from each State.

Table 8.--Cases by state

| f, State of Case Percent of
-* accident drivers total drivers
CA 75 40.5
/| co 4 2.2
H GA 28 15.1
MD 9 4.9
NC 25 13.5
1 NJ 9 4.9
£ TN 21 11.4
\l Wl 14 7.6
ik Total 185 100.0

=ﬁ; DOA positive cases were compared with the number of toxicological tests
in each State. The effects of small numbers of tests and DOA positives are
evident in the range of percentages in table 9.

Table 9.--Frequency of drug positive drivers in each state

Numbar
“y Rumber of positive for Percent positive
A State toxicological tests drugs of abuse for drugs of abuse
- CA 71 27 38.0
Co 4 2 50.0
GA 24 7 29.2
MD 9 5 55.6
NC 25 6 24.0
NJ 4 1 25.0
N 18 7 38.9
Wl 13 | 7.7
Total 168 56 33.3

A chi square test was performed to determine if State DOA positive
distributions were significantly different. See appendix X for a discussion
of statistical tests. This test indicated that the differences are not
statistically significant at the 0.05 level. There was no significant
difference in drug of abuse positive tests among the States.

Case drivers testing positive for selected drugs of abuse were analyzed
by State of accident. The cocaine positive cases were found primarily in
California and Maryland. For amphetamines, virtually all such fatal
accidents in this sample occurred in California.
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Table 10.--0rug test results by State

GA

)

1y

TR ]
W

TN

wi

Qryq Tests Pos (%) Tests Pos (X) JIests Pos (X) Jests Pos (X) Tasks Pos (X} JTests Pos (X)  Teats Fog {¥)

Alcohol 71 3 (4.2)
cocaine/Be 71 7 (9.9)
Meth/Amphetamine 71 10 (14.1)
Marijuana{THC/COOH} 70 11 (15.7)
Opiates 71 1 {1.4)
Other DOA 71* 8 (11.3)
Any Drug of Abuse 71 27 {38.0)

L
L

1 (25.0)
1 (25.0)

0
1 (25.0)
0

c
2 (50.0)

24
22
22
22
15
24"
24*

9
8
9
S
9
9
S

3 (33.3)
4 (44.4)
¢

2 (22.2)

25 S (20.0)
25 1 {4.0)
28 0

25 3 (12.0)
22 0

25" 1 (4.0)
25" 6 (24.0)

18
17
17
17
17
18*
18*

* The number of tests used to compute percent positive is the number of drivers tested for st '=ast one drug.

5 (27.8)
0

1 (5.9)

1 (5.9)

Y

3 (16.7}
7 (38.9)

Yests Pos (X)

13
13
13
13
13
13*
13*




State of License Comparison with State of Accident

Since heavy truck operation frequently involves regional or long haul
driving, the Board reviewed involvement of out-of-State driver drug use in
fatal accidents. Overall, 64 percent (36 of 56) of all drivers testing
positive for drugs of abuse were licensed in the State in which the accident
occurred. Nine percent (5 of 56) of the DOA positive drivers held multiple
valid licenses. Four percent (2 of 56) had no valid license. The table
below provides a comparison.

Table 11.--State of license-state of accident comparison:
drivers positive for drugs of abuse

Positive for drug of abuse

License same Other state Multiple
as accident or no valid

Accident State State license licenses

California 21 AZ, NM(3}, TX(3), 3
WA, 1-no valid lic

Colorado IN, TX

Georgia AL(2)

Maryland AL, HJ,

North Carolina GA, MS, 1-no

valid lic
New Jersey MA

Tennessee IN, HJ, OH, TX, WV
Wisconsin SD

Total: 8 States 56 36 25

Single vs. Multiple Vehicle Analysis

Because accidents which are fatal to drivers of heavy trucks are a smal}l
perzcentage of heavy truck fatal accidents, it is possible that drug of abuse
prevalence might be affected by certain characteristics of these accidents.
FARS data on 1988 fatal accidents involving a medium or heavy truck indicates
that 38 percent were single vehicle accidents (truck only) and 62 percent
were multiple vehicle accidents (truck and another vehicle)}. The Safety
Bcard investigated 109 single vehicle accidents (60 percent) and 72 multiple
vehicle accidents (40 percent). The large number of single vehicle
accidents is expected because truck driver fatalities are only 14 percent
(1988) of all heavy truck fatalities and truck drivers appear to be more at
risk of fatal injury if the truck runs off the road and/or overturns. Low
levels of seat belt use among truck drivers and the number of accidents
involving occupant protection issues (68 of 185) secem to indicate that a

truck driver is most at risk of fatal injury in the roll-over/run-off-the
road accident.




The Safety Board conducted an analysis of single and multiple vehicle
accidents and drugs of abuse use to determine wvhether any relationship
existed between DOA positive tests and type of accident. However, no
statistical differences were fidentified. A chi square test indicated that
drug use was not statistically related to the type of accident at the 0.05
significance level. The table below describes the drug involvement for
selected drugs of abuse by type of accident.

Table 12.--Drug test results by type of accident
Type of Accident

Single Multiple
vehicle yvehicle
Drug tests pos (%) tests pos (%)

Alcohol (Eth) 95 16 (16.8) 67
Cocaine/Be 93 9 (9.7) 66
Meth/Amphetamine 93 4 (4.3) 65
Marijuana(THC/COOH) 92 15 (16.3) 66
Opiates 90 1 {1.1) 6]
Other DOA g5* 9 (9.5) 67* 6 (9.0)

Any DOA 95* 37 (38.9) 67* 18 (26.9)

*The number of tests used to compute percent positive is the number of
drivers tested for at least one drug.

Weight of Vehicle Analysis

US DOT drug testing rules apply primarily to drivers of commercial motor
vehicles weighing in excess of 26,000 pounds GVHR (49 CFR 383.5 provides a
complete definition). An analysis of drug involvement by weight of vehicle
driven was conducted to determine DOA positive use among drivers covered by
the Federal Motor Carrier Safety Regulatfons. One hundred forty-two (77
percent) of the case drivers included in this study were driving vehicles
over 26,000 pounds GVWR. Of this group, 129 had toxicological tests for at
least one drug of abuse. Forty-three (23 percent) of the case drivers were
driving vehicles equal to or less than 26,000 pounds GVWR. Of this group, 39
had toxicological tests for at least one drug of abuse. The following table
shows the positive toxicological tests and drugs of abuse by vehicle weight.

Table 13.--Positive toxicological tests by truck weight

Toxicological Positive Percentage
Weight of vehicle tests for DOA positive

26,000 1bs or less 39 12 30.8
more than 26,000 1bs 129 44 34.1
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The drivers of trucks weighing under 26,001 pounds GYWR comprised 23
percent of the total tested case drivers and 21 percent of drivers testing
positive for drugs of abuse. Drivers of trucks weighing over 26,000 pounds
GVWR comprised 77 percent of the total tested case drivers and 79 percent of
drivers testing positive for drugs of abuse. A chi square test was performed
to determine whether a relationship exists between the DOA involvement of
drivers and weight of vehicle. The test indicated that no statistically
significant relationship exists at the 0.05 level.

Table 14 describes the drug involvement for selected drugs of abuse by
weight of vehicle.

Table 14.--Drug test results by truck weight

Truck weight
26,000 1bs or less More than 26,000 1bs
Drug tests pos (%) tests

Alcohol (Eth) 39 7 (17.9) 129
Cocaine/Be 39 5 . 126
Meth/Amphetamine 39 % . 125
2 .

Marijuana (THC/CO0H) 37 127
Opiates 37 120
Other DOA 39* 3 . 129*
Any DOA 39+ 12 . 129*

*The number of tests used to compute percent positive is the number of
drivers tested for at least one drug.

As can be seen, virtually all of the amphetamine/ma2thamphetamine cases
are drivers of the over 26,000 pound trucks, and a greater percentage of
marijuana use was identified in drivers of these heavier trucks. However, a
chi square test determined that the difference in amphetamine and marijuana
use betwean drivers of the two vehicle groups was not significant at the 0.05
significance level.

Area of Operatfon Analysis

Because Federal Motor Carrier Safety Regulations vary in application
(weight, number of passengers, hazardous materials placarding, etc.), the
Safety Board analyzed posftive toxicological tests and drugs of abuse by area
of operation. DOrugs of abuse involvement by truck drivers in intrastate
operations was 34 percent of the total, while such drug involvement was 33
percent in 1interstate operations. Based on the high incidence of
amphetamines, marijuana, and other drugs of abuse in drivers of heavy trucks,
it was expected that more stimulant use would be determined in drivers
operating in i{nterstate commerce. However, no observed or statistical
differences were i{dentified. A chi square test indicated that drug use by
area of operation was not statistically different at the 0.05 significance

level. The table below describes the drug involvement for selected drugs of
abuse by area of operation.




Table 15.--Drug test results by area of operation

Intrastate Interstate
Brug tests pos (%) test pos (%)

Alcohol (Eth) 62 5 . 102
Cocaine/Be 61 7 W 100
Meth/Amphetamine 61 7 . 99
Marijuana (THC/COOH) 60 8 . 100
Opiates 57 0 97
Other DOA 62* 6 .

1 {33. 102%

Any DOA 62* 2
*The number of tests used to compute percent positive is the number of
drivers tested for at least one drug.

Age and Drug Use Analysis

Research from UMIRI cited above indicates that younger operators may be
at a higher risk of crash. Other research indicated that the driving-under-
the-influence population may differ substantially by age in their drug or
drugs of choice. Alcohol is the drug of choice for older drivers and
marijuana for younger drivers. Research also indicated that the multiple-
drug-using population may be significantly different from the single-drug-

using population. For example, multiple-drug users are likely to be younger
than single-drug users, depending on the muttiple combination of drugs used.

The average age of all fatally injured truck drivers in this study was
42.4 years. The average age of the drug-free truck drivers was 44.8 years.
When compared with the ages of single and multiple drug users by choice of
druq, there are a number of differences observed.

The single-drug users whose drug of choice is alcohol are considerably
older (42.5 years) than any of the single-drug users whose drug of choice 1is
other than alcohol (34.7 years). The "alcohol only" drivers average age is
nearly fdentical to the average age of all drivers in the study (42.5 vs.
42.4 years). The fatally injured truck drivers not using drugs tended to be
slightly older than the "alcohol only" drivers (44.8 years). Similarly, the
single-drug users whose drug of choice is alcohol are older than any of the
multiple-drug users. These results are consistent with prior research
regarding age and drug of choice relationships.




1able 16.--Age-drug use comparison for selected drugs

Single Drug No.
Alcohol(Eth) 13 42.
Cociine/Be 39,
Meth/Amphetamine ; 36.
Marijuana(THC/COOH) 31.
Other DOA

Multiple Drug
Alcohol(Eth)

Cocaine/Be |
Meth/Amphetaaine
HMarijuana{(THC/COOH) 13
Other DOA 12

All Drivers 185
Drivers negative for drugs of abuse 112
Drivers positive for drugs of abuse 56
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The mean age of drivers testing positive for drugs of abuse (36.5) is
substantially lTower than that of drug-free drivers (44.8). A "z test" {test
of the difference in means) was performed to determine whether a significant
difference exists between the two groups. The "z test™ indicated that these
two groups are statistically different at the 0.05 significance level. Thus,
younger drivers in this study were more likely to test positive for drugs of
abuse. The table indicates that marijuana users are the youngest of the
single-drug users, while amphetamine users are the youngest of the multiple-
drug users. A DOA positive test and the drug of chofce appear to be relatec
to mean age and to the generation of the driver.

Studies by Cook and Voss reported significantly more 111icit drug use in
younger employed persons, age 18-34 years. The highest rates of {11icit drug
use fnvolved marijuana. One in nine employed persons reported current use of
marijuana with one in five younger employed persons reporting current use
{(Gust 1989). In the same monograph, Voss found that daily alcohol
consumption was more extensive among older age groups and that drinking
patterns differed from marijuana and cocaine use patterns (Gust 1989).

Marijuana users {n both the single-drug (31.5) and multiple-drug groups
334.6) are roughly similar in age, but much younger than the drug-free (44.8)
rivers. The mean age of amphetamine users in the single-drug group is over

6 years older than that of amphetamine users in the multiple-drug group.
Reasons for this difference are not identified. Overall, both multiple and
single-drug users are younger than those not using drugs.
age of the "alcohol only" drivers is substantially older than that of the
multiple drug (alcohol) group. The difference may be generational or may
reflect attempts by the younger drug users to mask use of i1licit drugs by
using alcohol, a tegal drug.

However, the mean

A final review of the age distributions was conducted by collapsing age
groups into decade groups to provide larger groups for analysis. The decade
groupings show a consistent decline, as indfcated in the following figure in
the percent of drivers testing positive for drugs of abuse.




Figure 4.--Drivers with positive loxicological tests by age group
as a percentage of drivers with at least one conclusive test
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To determine whether the age groups and drug rnse are statistically
dependent, a chi square test was performed. This test indicated that age and
DOA posftive test results are related in a statistically significant manner
at the 0.05 level. Older drivers are less likely to test positive for drugs
of abuse than are younger drivers.

Marital Status Analysis

Marital status is a standard demographic factor analyzed to determine if
there is any overrepresentation among certain groups. Alcohol and other drug
inse and abuse create performance, safety, and domestic difficulties for the
drug abuser. These difficulties manifest themselves by clustering according
to demographic variables such as age, sex, marital status, etc. Single,
separated, and divorced men tend to be overrepresented in alcohol-related
accidents as they are in many other social and health areas (HEW 1971). The
table below shows the number of drivers and toxicological tests, alcohol use,
drugs of abuse, and percent drugs of abuse by marital status. Alcohol has
been identified as a separate category because of prior research on alcohol
prevalence by marital status and because alcohol is a legal, and thus more
accepted, drug.

The overrepresentation of alcohol and other drug use among fatally
fnjured drivers by marital status is seen in the comparison table below. A
possible effect of the status of alcohol as a 1legal, and thus more
tolerated, drug can be seen when the single, separated, and divorced groups
are combined.




Table 17.--Drug test results by marital status

Not married breakdown

Married Not married Single Senarated _Divorced

Drug Tests Pos (%) Tests Pos (%) Tests Pos (%) Tests Pos (%) Tests Pos (%)

Alcohol 102 10 (9.8) 53 g (17.0) 29 4 (13.8) 6 1 (16.7) 18 4 (22.2)
Drug other 102 16 (15.7) 53 24 (45.3) 29* 16 (5t.2) 6 3 (50.0) 18 5 (27.8)

than alcohol
Any drug 102 23 (22.5) 53 30 {56.6) 28* 17 (58.6) 6 4 (66.7) 18 9 (50.0}

* The number of tests used to compute percent positive is the number of drivers
tested for at least one drug.




A chi square test indicated that these differences are statistically
significant at the 0.05 level. Unmarried (single, separated, and divorced)
drivers’ drug use is significantly greater than that of married drivers. The
oercentage of drug usage in those who are single, separated, or divorced is
nearly twice that of all drivers in the study (60 v. 33 percent).
Therefore, DOA use is related to marital status.

Vehicle Configuration Analysis

Research by the University of Michigan (UMTRI) in Washington State and
in engineering tests indicates that different vehicle configurations require
different levels of skills. Drivers of more complex vehicles requiring
greater driving skills may bhe affected more by drugs of abuse. In an
attempt to differentiate drug use by complexity of driving task, the drug
involvement by type of vehicle (straight truck, combination unit, doubles,
etc.) and type of drug was analyzed. The vehicle configurations in this
analysis are representative of the types of vehicles commonly encountered in
the traffic flow.




Drug test
result

Positive
Negative

Total

Table 18.--Drug test results by vehicle configuration

Straight
truck Bobtail

Tractor with
one trailer

Tractor with
two trailers Other Total

. Percent No. Percent No. Percent

No. Percent

33.3 5 45.5 34 33.7
66.7 6 54.5 67 66.3

11 101

No. Percent No. Percent

S 22.7 1 100.0 56 3.3
17 77.3 0 0.0 112 6.7

22 1 168




A chi square test was performed to determine if the relative drug
involvements by vehicle configuration are statistically different. The
differences are not statistically significant at the 0.05 level.

Case 128 provides a good example of an alcohol-impaired driver of a
re'2tively unstable vehicle. In this case, the driver of a bobtail tractor,
traveling 60-75 miles per hour in a 45 mph zone, went through a red traffic
light, entered a left curve, ran off the road, struck a road sign, reenterod
the roadway, struck a passenger car, veered off the road again, and plunged
25 feet into a fiood control chanrel. From 7:30 am to 11:00 am, the driver
and helper had loaded and delivered produce, dropped the trailer at the
terminal and returned the helper to his home. The driver left the helper’s
home about 1:00 pm and had the crash about 1:15 pm. Toxicological testing
revealed that the driver had a 0.20 blood alcohol concentration. The helper
stated that no alcohol had been consumed during the time they were together.
Any BAC could impair the driver’s abflity to operate the tractor. A BAC five
times the legal commercial driver level and twice the level for automobile
drivers would be more indicative of the driver’s dependency on that drug.
Records checks indicated one prior accident, one driving while intoxicated
(DMI) conviction, and two other violations.

While any use of drugs by comnercial vehicle drivers is disturbing, the
high percentage of alcohol involvement across all vehicle configurations is
especially surprising because of the difficulty of driving heavy trucks and
the depressant effects of alcohol and some other drugs. The use of
stimulants such as amphetamines when fatigued is an especially dangerous

combination for any truck driver. Stimulant use attempting to compensate for
fatigue is even more dangerous for “doubles" drivers because of the inherent
complexity in driving these trucks and the attention required.




Table 19.--Drug test results by vehicle configuration

Straight
truck

Bobtail

Drug Tests Pos (%)

Tests Pos (%)

Alcohol 33 6 (18.2)
Cocaine/Be 32 3 (9.4)
Meth/Amphetamin 3z 2 (6.3)
Mar13uana(THC/C00H) 31 g (16.1)

Opiates
33* 3 (9.1)

Other DOA
Any Drug of Abuse 33* 11 (33.3)

11 2 (18.2)
11 1 (9.1)
11 0

10 ©

10 1 (10.0)
11* 2 (18.2)
11* 5 (45.5)

Tractor with
one trailer

Tractor with

two trailers QOther

Tests Pos (%)

Tests Pos (%) Tests Pos (%)

101 13 (12.9)
100 10 (10.0)
99 5 {5.1)
100 14 (14.0)

9% 0
101* 8 (7.9)
101* 34 (33.7)

C
21 0
2l . 1 (190.0)

21
2 i) *

22* . * 1 (100.0)

* The number of tests used to compiite percent positive is the number of drivers tested for

at teast one drug.




Time of Day and Day of Week Analysis

Time of day and day of week are standard ieasures of accident incidence.
Such data are used in a variety of ways, but especially for planning
enforcement activities.

Iime of Day--Drug incidence data by time of day seems to be of limited
value. Sample sizes are small, and the only apparent variability is with
alcohol, marijuana, and other drugs or abuse (primarily OTC stimulants).
Alcohol 1incidence is lowest in the late morning period and increases to a
high point from 6 pm to midnight and then declines in early morning to 2
level equal to the afternoon level, The time period with the highest
percentage of alcohol accidents is similar to that of alcohol involvement in
all motor vehicle accidents. Marijuana incidence is similar to that of
alcohol 1in that 6 pm to nidnight is the time period of “ighest incidence.
The percent of marijuana involvement in other time periods is approximately
equal. Other drugs-of-abuse incidence is highest in the 6 pm to midnight
time period as well. The hijher percentage of drug involvement in this time
period indicates that it is the period when drug-involved truck drivers are
most at risk of a fatal accident. The table below shows the distributfon of
drugs of abuse by time of day.

Table 20.--Drug test results by accident time period

Accidents Occurring Between

12:01 am- 6:01 am- 12:01 pm- 6:01 pm-

6:00 am __ 12:00 noon _  6:00 pm ____ 12:00 mid __
Orug tests pos{k) tests pos(%) tests pos(%) tests pos(%)
Alcohol 37 5213.5) 50 2(4.0) 51 7(13.7) 30 7{23.3)
Cocaine/Be 36 3(8.3) 49 4(8.2) 51 5(9.8) 29 2(6.9)
Meth/Arphetamine 36 3(8.3) 49 4(8.2) 50 3(6.0) 29 2(6.9)
Marijuana(THC/COOH) 36  5(13.9) 50 5{10.0) 49 5(10.2) 29 6(20.7)
Opiates 36 1{2.8) 43 0 50 0 28 0

Other DOA 37*  4(10.8) S0* 4(8.0) 51* 1(2.0) 30* 6(20.0)
Any DOA 37* 11(29.7) 50* 12(24.0) 51* 19(37.3) 30* 14(46.7)

* The number of tests used to compute perceni positive is the number
of drivers tested for at least one drug.

To determine whether the distributions of drug use over time are
statistically different, a chi square test was performed. The test showed
that the distributions are not statistically different at the 0.05
significance level.

A closer review of DOA positives by hour of the day determined that 70
percent. of the DOA positives occurred during one of the following time
perfods: 9:00-9:59 am; 1:00 pm-3:59pm; and 6:00 pm-1:59 am. A review of all
fatal accidents in 1988 from FARS indicated that 58.2 percent of all fatal
accidents occurred during these hours. Further analysis of medium and heavy
truck fatal accidents in 1988 indicated that 47.5 percent of such fatal
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accidents occurred during these hours. The differences observed in the time
of day in which fatal-to-the-driver heavy truck accidents occur may be useful
in scheduling enforcement activities.

Figure 5a shows all test results with positive tests shown as a
component of all tests. Figure 5b identifies the pvoportion of drug positive
tests by hour of the day.

Figure ba.--Toxicologlcal test results by hour of day for drivers
with at least one conclusive test
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Flgure 5b.--Percentages of drug positive drivers by hour for
drivers with at least one conclusive test
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The trucking industry operates 7 days per week. However, most trucking
operations are concentrated in 5 days, Monday through Friday. In reviewing
DOA positive cases by time of day for Monday through Friday, some
differences in the times of DOA positive cases were identified. For example,
71 percent of the DO0A positive cases occurred in the following time periods:
7:00 am--9:59 am; 1:00--3:59 pm; 7:00--11:59 pm. Figure 6a fdentifies total
drug tests by time of day, Monday through Friday, with positive tests as a
component of the total. Figure 6b shows the proportion of drug-positive

tests by hour of the day,}ponday through Friday.




Figuie 6a.--Toxlcological test results by hour of day for drivers
with al least one conclusive test; accidents which occurred
between Monday and Friday
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Figure 6b.--Percentages of drug positive drivers by hour for
drivers with at least one conclusive tesl; accidents which
cccurred between Monday end Friday
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Day of Week.--Given the nature of the trucking industry, it is not
surprising that most fatal accidents occurred on weekdays, rather than on
weekends, as is the situation with automobile fatal accidents. Both fatal
accidents and those involving drugs of abuse occur most frequently on
Mondays. The percentages ot drug-involved accidents aries greatly from a
low of 21 percent on Tuesday and increases to 53 perc at on Saturday and 83
percent on Sunday. Drug involvement as a percentage of accidents by day of
week is highest on Saturday (including Friday after midnight) and Sunday
(including Saturday after midnight).

Percentage of drivers testing positive for
drugs of abuse is highest on Saturday
and Sunday
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Figure 7.--Drug prevalence by day of the week
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Table 21.--Drug test results by day of the week

Day of Any DOA Alcoho)
the week Drivers tests pos{%) tests pos(%}

Monday 39 34 13 {38.2) 34 (
Tuesday 35 33 7 (21.2) 33
Wednesday 32 30 7 (23.3) 30
Thursday 30 27 9 (33.3) 3|
friday 25 21 6 (28.6) 21
Saturday 17 17 g (52.9) 17 (
Sunday 7 6 5 (83.3) 6 4 (

To determine whether the distributions of DOA positives by day of the
week are statistically independent, a chi square test was performed. The
test showed that the distributions are statistically dependent at the 0.05
significance level. That is, DOA use is related to the day of the week.

Alcohol involvement among fatally injured truck drivers also clusters on
the weekend as does alcohol involvement 1{in other highway crashes.
Information concerning &icohol and other drug use frequency by day of week
may provide some assistance in planning enforcement activities.

Vehicle Ownership Analysis

The trucking industry is divided into two major types of carriers,
private and for-hire carriers. Approximately one-half of all combination
trucks are owned by private carriers and private carriers account for about
40 percent of combination truck mileage. For-hire carriers own a similar
number of combination trucks, but account for 60 percent of combination truck
miles traveled. An estimated 100,000 owner-operators are in the for-hire
group and account for an estimated 10-15 percent of the nearly 50 million
for-hire miles traveled annually {(Transportation Research Board, 1989).

An analysis of vehicle ownership deteriined that 15 percent of the
fatally injured drivers were owner operators; 16 percent were owned by
leasing companies; and 61 percent were owned by carriers. The vehicles
identified as being owned by leasing companies are likely to be distributed
between owner drivers and carriers; however, information upon which to make
that distribution is unavailable. Good information is available on vehicle
ownership in the carrier and owner operator groups. Therefore, the frequency
of owner operators and carrier ownership determined in this study is Yikely
to be conservative.

As shown below, 13 percent (7 of 5I) of drivers testing positive for
drugs of abuse were owner operators. Of the drivers for whom tests were
sbtained, 30 percent of the owner operators tested posftive for a drug of
abuse (primarily alcohol)} and 36 percent of carrier employed drivers tested
positive for a drug of abuse (primarily marijuana). Stimulant and cocaine
use are also high among this group. As noted above, 33 percent of all
drivers in this study tested positive for drugs of abuse.




The table below addresses drug prevalence by type of ownership and tyﬂe
of drug. The highest percentage of drug mentions {is for alcohol among the
driver-owners and alcohol and marijuana among the drivers of vehicles owned
by carriers.

Table 22.--Drug test results by vehicle ownership

Yehicle owner
Leasing
Driver L company Carrier __Other
Drug tests pos(%) tests pos{%) tests pos(%) tests pos(%)

Alcohol 23 5(21.7) 26 2(7.7) 105 12(11.4) 14 2{14.3)

Cocaine/Be 23 0 24 2(8.3) 105 11(10.5) 13 1(7.7)
Meth/Amphetamine 23 1(4.3) 24 2(8.3) 105 7(6.7) 12 2(16.7)
Marijuana(THC/COOH) 23 0 24 2(8.3) 103 17(16.5) 14 2(14.3)
Dpiates 23 0 25 0 96 1(1.0) 13 0

Other DOA 23* 2(8.7) 26 2(7.7) 105* 10(9.5) 14* 1(7.1)
Any DOA 23*  7{(30.4) 26* 6(23.1) 105* 38(36.2) 14* 5(35.7)

*  The number of tests used to compute percent positive is the number
of drivers tested for at least one drug.

To determine whether the differences in the percent of DOA positives
were related to vehicle ownership, a chi square test was performed. The test

%ndi?ated that the differences are not statistically significant at the 0.05
evel.

Alcohol/Drug Abuse History Analysis

The Netional Highway Traffic Safety Administration has estimated that
the Yikelihood of arrest for an alcohol-related offense, generally defined as
OWI at 0.10 percent BAC or above, to be between 1 in 200 and 1 in 2000,
Safety professionals from NHTSA believe that an alcohol-related arrest is »n
infrequent event considering the probable number of alcohol-impaired t. i::
(NTS8 1984). Therefore, prior offenses or a history of alcohol or drug at.:.
are generally considered to be good indicators of a substance dependency
problem and predictors of subsequent offenses. Safety Board investigators

:et;e able to obtain such information on 154 of the fatally injured case
rivers.

Case 28 provides a good example of a driver whose driving record
indicated a substance abuse problem. In this case, the driver was northbound
on I-5 in Westley, Californfa traveling in excess of 65 miles per hour and
weaving. Fellow drivers tried, by radio, to get the driver to pull over and
rest. The driver ran off the travelled way and collided with a parked and
properly marked (flashers and triangles) truck. The driver was killed in the
ensuing fire. He had driven 3,824 miles in the previous 7 days and had
loaded and unloaded some shipments. His Arkansas license had been suspended
for his failure to pay speeding tickets in Texas and Tennessee. From 1979 to

the time of the accident, the records indicated 11 suspensions, 6 OWI
convictions, 9 speeding violations, 5 driving-while-suspended citations, 1
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Figure 8.--Driver prior history-multiple drug related accident
Methamphetamine/amphetamine, cocaine, and marijuana
1988 Peterbuilt tractor and loaded 48 foot trailer
vsS.
1984 Freightliner tractor and loaded 48 foot trailer
2 miles south of Westley, CA
December 4, 1987




too-fast-for-conditions citation, 1 red-light violation, and 2 accidents.
The driver also possessed a Hew Mexico license. The driver tested positive
for methamphetamine, amphetamine, benzoylecgonine (metabolite of cocaine),
and marijuana metabolite. A syringe containing methamphetamine and
amphetamine was found in the cab debris. The National Driver Register had no
record of the driver. This case provides strong support for development of a
complete licensing database, which is under way, and for pre-employment
driver records, prior employers, and other checks.

The data below show the relatfonship between prior alcohol and drug
history and a positive toxicolugical test for drugs of abuse among case
drivers.

Table 23.--Drug test results oy driver history

Ho prior history
Drug tests pos(%)

Alcohol . 124 13 (1
Cocaine/Be . 124 4 |
Meth/Amphetamine . 3
Marijuana(THC/COCH) . 11 i
Opiates 1 1

Other DOA 8 (6.
Any Drug of Abuse 17* 14 (82. 124* 28 (22.6)

0.
3.
2,
9.
0.
6

The number of tests used to compute percent positive is the number
of drivers tested for at least one drug.

A chi square test was performed to determine whether the relationship
between prior history and DOA positive results is statistically significant,
The test determined that prior history and DOA positives are related and
statistically significant at the 0.05 level.

The high percentage of DOA positives 2mong drivers with a prior history
indicates the need for background checks and pre-employment drug testing.
Background checks with prior employers and with the Oepartment of Motor
Vehicles could provide valuable information to the prospective employer.
Because of chemical dependency, relapses occur. Therefore, pre-employment
toxicological testing may provide the employer with valuable information
necessary for hiring. This finding may be especially important since only 21
percent of the employers of drivers in this study required pre-employment
drug testing. Pre-employment testing may identify habitual drug users and
aci. as a deterrent to recreational drug users. Only 14 companies of 160 (9
percent) from whom information was obtained employed random drug testing.
About 12 percent of the employers required testing for cause. Saventy-six
percent of the companies had no drug testing program even for new h.res.

Hhile the number of alcohol-positive drivers with a prior history fis
small, both the mean BAC and the BAC range suggests dependency on the drug.
Conversely, those with no prior history have a substantially lower mean BAC.




Table 24.--Mean BAC and driver history

_Drivers found positive for alcohol
Driver BAC

history Number range Mean BAC

Prior History 4 .09-.31 .203
No Prior History 13 02-.25 115

Seven of the drivers with no prior history had BACs of 0.10 or less.
NHTSA research has indicated that a person with a BAC of 0.13 percent or
above is highly likely to be a problem drinker. Crancer, in "The Myth of the
Soctal Drinker," argued that between 70 and 90 percent of first DWI offenders
are 1ikely to be problem drinkers. If this {s accurate, there are likely to
be few social drinkers in either group (Crancer 1986). The BAC distribution
for the no-prior-history group seems to be balanced by four cases with BACs
less than 0.05 percent and three cases with BACs greater than 0.20 percent.
The seriousness of the alcohol problem may be evidenced by the five drivers
with no prior history who had BACs in excess of 0.15 percent when they died.

Over 65 percent of companies providing information reported having a
policy requiring pre-employment checks before a driver is permitted behind
the wheel. In 55 percent of the case drivers in this study, companies
reported that the driver’s pre-employment check was completed prior to his
being permitted to drive. A large number of companies reported checking

driver qualifications and history in the following manner (owner-operators
are omitted):

Table 25.--Driver qualification checks
(158 Cases-MHultiple Responses)

Previgus employers State driving recovd Road test Written test

65% 67% 70% 46%

Nearly 80 percent of employers did not require pre-employment drug
testing, yet nearly the same percentage of employers required some form of
driver qualification check. The Safety Board expects that the percentage of
carriers requiring pre-employment drug testing should have increased
substantially after the termination of accident data collection for this
study, September 30, 1988. On November 2], 1988, the Ffederal Highway
Administration published a final rule on controlled substances testing which
included a requirement for pre-employment testing for the use of controlled

sybstances. As a result, carriers subject to Federal regulation should have
implemented at least the pre-employment testing requirement by this time.
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Union Affiliation Analysis

The Safety Board obtained information on union membership among the
fatally injured truck drivers. Union drivers tend to work for larger
trucking firms, to be more senfor, and are, by definition, professionul
drivers. The Safety Board analyzed Jrug incidence by union affiliation to
focus on a readily identifiable group of professional drivers. Union
affiliation, in this analysis, was defined as membership in a truck union as
compared with membership in any other union, such as a building trades union.

Of the 185 fatally injured truck drivers, 16 were fidentified as union
members. For 21 of the 185 drivers, no information about union affiliation
could be obtained by investigators. Therefore, 10 percent (16 of 164) of the
drivers whose union affiliation is known were union members. Fourteen of the
16 union drivers and 136 of the 148 non-union drivers were tested for drugs.
Twenty-one percent (3 of 14) of the union drivers and 34 percent (46 of 136)
of the non-unfon drivers tested positive for drugs of abuse. The percentage
of DOA positives among drivers whose affiliation is unknown is larger than
for either of the other groups, especially in alcohel involvement. The table
below 1ists drug test results for union and other drivers.

Table 26.--Orug test results by union affilfation

Unjon affiliation
Union Non-union Unknown
Drug tests pos(%) tests pos(%) tests pos(%)

Alcohol 14 0 136 16 (11. 18 5 (27.8)

Cocaine/Be 14 (14. 133 10 (7. 18 2 (11.1)
Meth/Amphetamine 14 . 133 11 (8. 17

Marijuana{THC/COOH) 14 132 19 (14. 18 (5.6)
(5.6)

2
| 0
1 . |
Opiates 14 0 125 1 (0. 18 0
0 |
7 (38.9)

Other DOA 14* 136* 14 (10. 18*
Any DOA 14 3 (21.4) 136* . 18+

* The number of tests used to compute percent positive is the number
of drivers tested for at least one drug.

A chi square test was performed to determine whether the DOA involvement
of union and non-union drivers are statistically difterent. The differences
are not statistically significant at the 0.05 level.

Multiple Licenses Analysis

A recent study by NHTSA (Edwards and Benkew:¥$ '2Gy) analyzed 1986 FARS
data and estimated that "11 percent of heavy truck drivers in fatal accidents
held valid heavy truck driver’s licenses in two or more states." 1In the
Safety Board study, 10 case drivers or 5 percent of the total case drivers
(185) had multiple valid licenses. Twenty-one drivers had suspended or
revoked 1licenses. 0f the 21, 2 had two valid 1licenses plus a
suspended/revoked license; 3 had no valfd license; and 16 had one valid
Yicense plus at least one suspended/revoked license. A total of 29 drivers




or 16 percent held either multiple valid licenses, two valid and one
suspended/revoked, one valid and one suspended/revoked, or no valid license.

Table 27.--Valid, suspended and revoked licenses

Nunmber of drivers
Number of Number of with suspended

valid licenses drivers or revoked licenses

None 4
1 171
2 9
3 1

Total 185 21

A comparison was made between the drug-free and DOA positive test
results among the suspended and revoked drivers and those with no suspended
or revoked licenses. The table below shows the data.

Table 28.--Current driver’s license suspended or revoked
at the time of the accident and drug test results

Ho known suspended Suspended or

or_revoked license revoked ljcense
r no. percent no.  percent

Positive 45 30.2 11 57.9
Negative 104 69.8 8 42.1

Total 149 19

A chi square test was performed to determine if the relationship between
suspended or revoked licenses and DOA positive results is statistically
independent. The test result confirmed that a statistically significant
relationship exists at the 0.05 significance level. That is, DOA positive
tests are related to the driver’s license status.

The difference in percentage of drug use among the two groups fis
striking and may be indicative of a disregard for the law in two areas,
illegal drug use and driver’s licenses. B8ased on the data above, it appears
that a driver in this study who had at least one suspended or revoked
license is more likely to have used drugs of abuse.

Medical Condition and Qualification

Assessment of the driver’s health condition from toxicological tests,
family reports, and--most important--from autopsy reports and medical records
revealed an fimportant finding. Nineteen of the 185 (10 percent) fatally
injured drivers in the core sample had such severe health problems that
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health was a major factor in, or the probable cause of, the accident.
Seventeen of the 19 (89 percent) accidents {invalved a form of cardiac
fncident at the time of the accident. The Safety Board believes this
percentage may be conservative because information in other accident reports
indicated possible cardiac problems which were not confirmed because an
autopsy had not been conducted.

Increased cardifac risk s usually associated with age, heredity,
environment, and lifestyle (e.g. smoking, alcohol consumption, diet, and
exercise). The only cardiac risk factor routinely obtained in this study was
age. The average age of drivers with health problems was significantly
higher than the average age of those with no identified health problems. A
"z test" (test of the difference in means) indicated that these two groups
were statistically different at the 0.05 significance level. The table below
shows the age disparity between drivers with medical problems contributing to
the accident and those without medical problems.

Table 29.--Age-medical problem comparison

Mean
Driver health no. age

Medical problem 18 54.8
No medical problem 164 40.9

Tota) 182+ 42.1
*Medical c-ndition unknown in three cases.

The statistically significant difference in age between the fatally
injured drivers with health problems and those without suggests that age may
be an important factor in health-related fata: crashes among the truck
driving population. The rigors of heavy truck operation, disruption of
circadian rhythms, scheduling, and other health factors, such as diet and
drug use, suggests the need for more frequent and thorough health screening
and prevention programs, especially for older drivers.

Federal regulations require that commercial truck drivers be physically
qualified to perform their job safely. Physical qualification is determined
by a medical examination, which each driver must undergo at least every 2
years., The examining physician fills out and signs a form {ndicating
whether the driver meets physical standards established in FHWA regulations.
Those regulations stipulate, for example, that a commercial driver who is fit
for service is one who:

"Has no current clinical diagnosis of myocardial infarction, angina
pectoris, coronary 1{insufficiency, thrombosis, or any other
cardiovascular disease of a variety known to be accompanied by syncope,

dy;pnea, collapse, or congestive heart failure." [49 CFR 391.41(b)(4))
an




"Has no current clinical diagnosis of high blood pressure likely to
interfere with his ability to operate a motor vehicle safely.” [49 CFR
391.41(b){6)]}.

The large percentage of cardiac cases among the medically incapacitated
drivers 1in this study raises questions regarding the effectiveness of
commercial driver medical qualification regulations,

Case 147 appears to be the best example of questionable medical
qualification. In this case, a tractor trailer carrying pulpwood on a
straight, four-lane divided highway, in clear, sunny, and dry conditions,
veered onto the right shoulder. The vehicle continued along the shoulder and
the roadway for 164 feet before striking a small tree. It came to rest at
about a 20-degree angle from the roadway in a wooded area. Although the
tractor sustained only minor damage, and no trauma was observed, the driver
was found dead at the scene.

The driver was medically qualified as having no cardiovascular disease
by the family physician on three DOT physical examinations, yet the truck
driver’s treatment records (from the same physician) for the previous 5
years indicated a history of gout and hypertension, for which various drugs
were prescribed. According to his wife, the driver had been taking
prescribed heart medication for several years.

FHWA regulations [49 CFR 391.43{(c)] require the physician conductiny a
DOT physical to examine the thorax and heart by stethoscope and to take the
blood pressure by sphygmomanometer. The physician is required to:

"Note murmurs and arrhythmias, and any past or present history of
cardiovascular disease, of a variety known to be accompanied by syncape,
dyspnea, collapse, enlarged heart, or congestive heart faiiures.
Electrocardiogram is required when findings so indicate. . . . If the
blood pressure is consistently above 160/90 mm. Hg., further tests may
be necessary to determine whether the driver is qualified to operate a
motor vehicle."

Eleven of the 18 blood pressure readings in the driver’s freatment
record were at levels of 160/90 mm or above. One reading taken on Yarch 29,
1986 was recorded as 190/110 mm., The driver’s DOT physical taker. the same
day from the same physician reported a blcod pressure of 140/90 mm. The
physician of record was not {interviewed, therefore, the reason for the
different readings s unexplained. No evidence 1is available that the
examining physician was aware of the specific requirements of the regulation
or that the physician had been informed of the regulations.

According to avaflable records, neither a "stress electrocardiogram® nor
a cardiac risk assessment had been completed on this driver or on any of the
others who were cardiac fatalities in this study. While a risk assessment is
not required by regulation, older drivers appear to be more at risk of a
health-retated incident and more 1likely to benefit from a cardiac risk
assessment. In the above case, the State Medical Examiner determined that
the driver’s cause of death was "myocardial failure.®
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A related medical issue is the lack of forthrightness by drivers in
providing information on their medical history to examining physicians, as
well as possible forgery of medical certificates. Several cases in this
study are examples of the potential forgery problem. In Case 70, a bobtail
tractor went off a rain-soaked road into a dirt and grass median strip and
rolled over. The cab was crushed, and the unrestrained driver died from
compressional asphyxiation. The driver had provided his employer with a
medical qualification certificate from a physician who had not examined the
driver and whose office manager certified that the signature was not the
physician’s. The carrier had not verified the medical certificate with the
physician. In Case 61, the driver had an apparently valid medical
certificate in his possession, while the carrier had no medical certificate
in the driver’s Ffile. Upon finvestigation, it was determined that the
examining physicfan was a thoracic and cardiovascular surgeon who did not
give DOT physical examinations and who had no record of any visit by the
degegsed driver, The carrier had made no check of the certificate’s
validity.

Case 56 is an example of problems resulting from medical certification
of a driver with a known history of cardiovascular disease. In this case,
the driver had 28 years of experience with conventional tractors and tanker
tratlers and a one-million-mile safe-driving pin, but also a history of heart
disease and diabetes. He had had a heart attack and double bypass surgery 6
months prior to the accident. The examining physician had identified the
pre-existing heart disease, diabetes, and hypertension, all of which had been
certified as being under control. The driver was certified as medically
qualified. The carrier also contacted the driver’s personal physician who
stated that the driver had recovered from surgery and was capable of driving
an articulated vehicle. The accident trip was the driver’s first since
surgery, first with this carrier, and first with this type of vehicle. A
training supervisor accompanied the driver on the accident trip. The driver
was directed to exit one interstate highway and enter another., Ouring the
exit maneuver, the driver stiffened and did not respond to directions to
straighten out the vehicle. The driver apparently died prior to the
accident. The adequacy of the DOT medical certification standards and system
to prevent drivers with potentially incapacitating conditions from operating
commercial vehicles is called into question as a result of this accident.

In another accident, investigated prior to this study, on February 24,
1983, near Willow Creek, California, a dumptruck crossed the highway
centerline and collided with a schoolbus. The investigation disclosed that
the dumptruck driver had several medical problems. The Safety Board
concluded that the truck driver did not properly advise the doctor who
performed the DOT-required medical examination of all his medical problems.
As a result of its investigation, the Safety Board, on December 5, 1983,
racommended that the Federal Highway Administration (FHWA):

H-83-68

Revise federal Motor Carrier Safety Regulation 49 CFR 391.43 to
incorporate a provision, similar to that specified in 14 CFR 67.20(a)
for airmen medical certification, which will prohibit the falsification
or omission of medical information in connection with a medical
certification physical examination.
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Figure 10.--Medical (cardiac) condition-related accident
1985 International tractor and 48 foot trailer
Bellmawr, NJ
March 3, 198¢
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In 1988, the FHWA issued a final rule that prohibits falsification of
information on an employment application, certificate, or record required by
Federal regulation {49 CFR 390.35). The Safety Board subsequently classified
Safety Recommendation H-83-68 as "Closed-Acceptable Action.” However, the
rule does not prohibit omission of information, and a driver can simply
choose not to answer completely a question that might reveal a medically
disqualifying condition.

The Safety Board addressed the issue of medical information omission in
fts report on an accident in which a Greyhound Lines, Inc., intercity bus
went out of control and overturned in Nashville, Tennessee, on November 19,
1988. The Board’s investigation found that on at least two occasions, the
bus driver had failed to provide pertinent information about his medical
history during his federally required physical examination. The omitted
medical conditions included vision problems, high blood pressure,
hypothyroidism, and depressive neurosis with anxiety reaction. The Board
concluded that these omissions “"prevented accurate assessments by company
physicians of ([the driver’s] qualifications to drive a bus in commercial
service® (NTSB 1989b). The Board therefore 1issued the following
recommendation to the FHWA:

Revise Section 391.43 of the Federal Motor Carrier Safety
Regulations to: incorporate a provision that will prohibit the
omission of medical 1{information in connection with a medical
certification physical examination; require that when commercial
drivers are examined, they sign a statement certifying that the
medical history they have provided is both complete and accurate
and that the motor carrfer has the authority to obtain information

on the bus drivers’ medical history from their personal health care
providers; and require that the medical history form eli<it more
complete information on drivers, using commonly understandable
terminolooy. (H-89-31)

A reply to this recommendation has not yet been received.

On August 25, 1985, 2 westbound intercity bus went out of control and
struck the left side of a bridge rail on the Monocacy River on 1-70 near
Frederick, Maryland. The Safety Board investigation found that the driver
had received a kidney transplant and was being treated for high blood
pressure, an insulin-dependent diabetic condition, and a recent urinary tract
infection. When the driver received his 0DOT-required physical from a
physician who was not familiar with his complete medical history, he did not
advise the physician of his i{nsulin-dependent diabetic condition (NYSB
1987a). As a result of its investigation, the Safety Board, on January 2¢,
1987, 1{ssued the following recommendations to the American MHedical
Association (AMA):

H-87-8

Urge local chapters in each State and the District of Columbia to
disseminate information on State and Federal medical qualifications for
commercial vehicle drivers to practicing physicians who examine or
provide care for commercial vehicle operators.




H-87-9

Encourage practicing physicians to use Federal and State medical
qualification information when counseling patients on their medical
fitness to drive.

On January 25, 1989, the AMA was notified that the Safety Board had
received no response regarding Safety Recommendations H-87-8 and -9. On July
12, 1989, still having no response from the AMA, the Safety Board classified
these safety recommendations as "Closed--Uracceptable Action.” On August 3,
1989, the AMA asked the Safety Board for copies of the safety
recommendations and stated that it would consider commenting. The Safety
Board awaits the AMA’s further response.

On September 6, 1987, an intercity bus ran off the northbound local lane
of the Garden State Parkway near Middletown, New Jersey, struck a guardrail
and bridge rail and overturned. In this tnvestigation and one of another bus
accident near Walker, California on May 30, 1986, the medical certificate
provided to the carrier by the driver was a forgery (NTSB 1928b). As a
result of the New Jersey investigation, the Safety Board recommended that
FHWA:

H-88-24

Revise Part 391 of the Federal Motor Carrier Safety Regulations to
require a motor carrier to verify the authenticity of a medical
examiner’s certificate i{f the certificate has been prepared by a
physician who has not been selected by the motor carrier to perform the
examination. Information concerning the fact that the verification was
made should be retained as part of the driver’s qualification file.

The FHWA responded to this safety recommendation on October 6, 1988,
citing an ongoing rulemaking project regarding the physical examination form
and the examiner’s certificate. The safety recommendation was classifiod as
“Open--Acceptable Action" by the Safety Board on November 8, 1988,

Previous Safety Board recommendations identified specific problems based
on the circumstances disclosed in each accident investigation. However, when
these prior findings are viewed together with the findings from this study,
the Safety Board telieves that they constitute evidence that a review of
medical qualification regulations for commercial drivers is recessary. A
registry of physictans who perform physical examinations of commercial
drivers could be maintained at the State or Federal level (such as that for
Aviation Medical Examiners) and could be used to disseminate pertinent
medical qualification information. It could also provide carriers with a

means to query registered physicians regarding the authenticity of medfcal
certificates.

Forgery of medical examination forms and providing erroneous nedical
qualification information appears to be a problem that could be deterred by
the threat of criminal penalties. From this study, it appears that serious
medical conditions, especially cardiac conditions, shculd disqualify
commercial drivers until they are cleared by competent medical authorities
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based on a clear set of medical standards and risk assessment. The Safety
Board belfevaes that vresearch findings on medical standards and risk
assessment, physician registration, and criminal penalties should be
incorporated into a revision of the medical qualification regulations.

Driver Income

The Safety Board attempted to measure the effects that DOA usage would
have on income. Tractor-trailer drivers interviewed in the RCCC survey
responded that druygs such as stimulants might be "helpful” in driving longer
and meeting shipment requirements, thus 1increasing income. Salary
information was difficult to obtain from family and employers in a
sufficient number of cases to conduct a meaningful analysis. In addition,
there were numerous discrepancies between driver ifincome reports from
employers and relatives. Therefore, the Safety Board was unable to complete
an accurate analysis of drug use effect on driver income.

Shipment Deadline (Just-in-Time Shipment) Analysis

One third of tractor-trailer drivers surveyed by RCCC indicated that one
solution to reducing fatigue would be to eliminate schedules and other
requirements imposed by shippers, receivers, and dispatchers which induce
hours of service violations (Beilock 1989). Alternatively, drivers
recommended some form of control ovar those dictating schedules. Shipment
deadlines may cause an economic incentive to violate hours of service
regulations and, by inference, to use drugs, such as stimulants, in an
attempt to maintain alertness. An analysis was conducted to determine
zheg??r DOA positive test results correlate with the presence of a shipment

eadline.

Table 30.--Drug test results by presence of shipment deadline
Number of
Shipment toxicological Tests positive Percentage
deadline tests for DOA positive

Yes 36 16 44 .4
No 116 32 27.6

A chi square test was performed to ascertain whether a significant
difference exists between the two groups, those with a schedule deadline and
those without such a deadline. While the differences approached
significance, they were not statistically significant at the 0.05 level.

A1l fatally injured truck drivers were included in this analysis. In a
subsequent section, the professional driver group is defined and an analysis
of drug use by presence of a shipment deadline is included. The analysis
indicates a significant relationship exists between DOA positive test results
and the presence of a shipment deadline. This is the only comparison which
does not test significant in the overall analysis, but does test significant
in the professional driver analysis.




Trucking Service Analysis

For-hire and private carriers tend to specialize in one of two kinds of
shipment service: truckload (TL) freight, and less-than-truckload freight
(LTL). The TL sector has been reported as being large and fragmented with up
to 75,000 for-hire and private carriers providing TL services. 8y
comparison, the LTL sector companies are small in number (less than 500
companies), but quite large in size, e.g., United Parcel Service, Yellow
Freight, and Consolidated Freightways. LTL carriers maintain extensive
networks and terminals and operate on regular schedules between terminals
{Transportation Research Board 1989).

The type of trucking service was compared with DOA positive
toxicological test results to determine whether a relationship exists. The
table below indicates the alcohol and other drug involvement among fatally
injured drivers engaged in TL, LTL, and TL/LTL service.

Table 31.--Drug test results by trucking service

Number of Tests positive Percentage
Type of service tox tests for DOA _positive

LTL 21 3 14.3

TL 77 32 41.6
TL/LTL 41 10 24.4

A chi square test was performed to determine whether a relationship
exists between DOA positive test results and type of trucking service. The
chi square test determined that type of trucking service and DOA positive
test results are related and statistically significant at the 0.05 level.

Fatally injured drivers in this study who provided truckload (TL)
service or worked for a carrier providing such service were more likely to
have used ard tested positive for drugs of abuse. The differences between
the TL and LTL service sectors could be related to a variety of factors such
as size of operation, economic pressures and competition, training,
differences in line-haul operation or other factors. However, the data
available are insufficient for a more detailed analysis.




Professional Driver Analysis

While the data analyzed above constitutes the main analysis of this
report, not all drivers in the overall analysis can be considered to be
professional drivers. The Safety Board notification criterta included any
heavy truck accident in which the driver was killed; therefore, the sample
includes drivers of vehicles such as swimming pool, lawn, and septic service
trucks. The sample also included drivers of vehicles which were borrowed or
operated to repay a favor including a lcaned water truck and a tractor owned
by a teacher who did not register or normally use it. While such vehicles
may be representative of the types of vehicles, operators, and hazards
encountered in daily driving, these cases did not seem to be representative
of professional truck drivers on the highways. Therefore, the Safety Board
analyzed each case to determine if the driver could be considered a
professional truck driver, i.e., a person who makes his or her primary living
by driving a truck. The professional driver group includes long and short
haul drivers, truck-load and 1less-than-truck-load operators, drivers of
medium and heavy trucks, contract and employee drivers, etc. The Safety
Board determined that 151 of the 185 case drivers were professional truck
drivers.

A1l tabulations that were performed in the core analysis were also
conducted for professional drivers and are contained in appendix M. Since
the professional drivers are such a substantial percentage (82 percent) of
all fatally injured drivers in the study, it was expected that few
differences would be found in comparing the professional drivers and the core
sample. With the exception of drug test results compared with the presence
of a shipment deadline, the Safety Roard found analytical results between the
two groups to be consistent. As a result, a separate professional driver
analysis has not been included in this report.

While the results of the professional driver and overall analyses are
consistent, this does not mean that the professional and non-professional
drivers are comparable. However, the number of non-professional drivers was
not sufficiently large to change the overall analysis results.

In only one analysis did tests of DOA positives among professional
drivers differ from the results obtained in the overall analysis. As noted
above, parties external to the truck driver may dictate schedules and
deadlines. In these situations, drivers may exceed hours of service and use
drugs of abuse in an attempt to maintain 3 sense of alertness. The table
below shows the drug test results for professional drivers who were operating
with a shipment deadline.

Table 32.--Drug test results by presence of shipment deadline

Number of
Shipment toxicological Tests positive Percentage
deadline tests for DOA positive

Yes 34 16 47.0
No 94 25 26.6
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A chi square test was performed to determine whether a relationship
exists between the presence of a shipment deadline and DOA positive test
results from the fatally injured drivers. The test determined that a
shipment deadline and DOA positive results are related and statistically
significant at the 0.05 level.

These results would tend to support driver contentions in the RCCC
survey that deadlinres have an effect on fatigue and on use of drugs which are
perceived by truck drivers as being "helpful." However, the data are not
sufficient for a more detailed analysis of dispatching, shipping, and
receiving operations which affect truck drivers.

Profile of the Fatally Injured DOA Positive Driver

The data and analyses above led to the development of the following
profile of the 56 (33 percent of drivers with at least one complete drug
test) fatally injured DOA positive drivers in this study:

) 33 percent (14 of 42*) had a prior history of alcohol/drug problems
or treatment;

41 percent (23 of 56) abused multiple drugs; 61 percent (14 of 27)
of these drivers were using either cocaine and marijuana or
cocaine, marijuana, and amphetamines in combination; 35 percent (8
of 23) were using alcohol and another drug of abuse;

59 percent (33 of 56) were using cne drug; 39 percent (13 of 33)
used alcohol, 15 percent (5 of 33) used amphetamines, and 24
percent (8 of 33) used marijuana;

20 percent (11 of 56) had suspended or revoked licenses; 64

percent (36 of 56) held a valid license for the State in which the

?gcident occurred; 9 percent (5 of 56} held multiple valid
censes;

57 percent (30 of 53*) were single, separated, or divorced;

84 percent (47 of 56) were professional drivers (who drove a truck
for a living), and 79 percent (44 of 56) drove a truck weighing
more than 26,000 pounds GVWR;

66 percent (37 of 56) were employed by carriers, 13 percent (7 of
56) were owner-operators;

18 percent (10 of 56) had less than one yeat of heavy truck
driving experience, 18 percent (10 of 56) had no heavy vehicle
training, 11 percent (6 of 56) had only on-the-job training, and 11
percent {6 of 56) had truck driver school training;

46 percent (26 of 56) were moderate or heavy smokers; and
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29 percent (16 of 56) of the DOA positive drivers were involved in
weekend accidents.

*Information not available on all drivers

Profile of the Driver Fatally Injured on a Weekend

Data in the analysis above suggested that DOA use is related to the day
of the week. Also, previous studies of all fatal accidents have indicated
that weekends are a period of increased risk of alcohol-related accidents.
For the purposes of this profile, the weekend period is defined as 6:00 pm
Friday through 5:59 am Monday {consistent with the FARS definition).
Analysis indicated that 32 drivers died on weekends. Of this number, 30 were
tested for alcohol and other drugs. The distribution of weekend accidents is
included in the table below:

Table 32.--0Orugs of abuse and weekend truck fatalities
Jest result Friday(6-11:59pm) Saturday Sunday Honday{12:00-5:59am)
Positive 1 9 5
Negative 1 8 1
No Test 0 0 1
T.tal 2 17 7 -6
A profile indicates that the drivers had the following characteristics:

0 53 percent tested positive for drugs of abuse (16 of 30); 33
percent (10 of 30) tested positive for alcohol;

10 percent had a previous drug history (3 of 30); all weekend
fatally injured drivers with a previous accident history tested
positive for drugs of abuse;

63 percent (10 of 16) of the DOA positives abused multiple drugs, 5
for alcohol and a stimulant and 3 for marijuana and a stimulant, 3
drivers used at least 3 drugs of abuse;

the mean BAC for alcohol-involved drivers was 0.16 percent and
included one driver with a 0.03 percent BAC;

92 percent (23 of 25) of the drivers whose affiliation was known
were non-union drivers, 12 of whom tested DOA positive, and 8

percent (2 of 25) were union members, neither of whom tested DOA
positive;

25 percent {8 of 32) had suspended or revoked licenses;
62 percent (18 of 29) with a known marital status were married; 38

percent (11 of 29) were single, separated, or divorced; 10 of the
11 single, separated, or divorced group tested DOA positive;




50 percent (16 of 32) drove tractors and single traflers; 22
percent (7 of 32) drove straight trucks; 22 percent (7 of 32)
drove doubles combinations; and 6 percent (2 of 32) drove bobtail
tractors;

78 percent (25 of 32) of the fatal weekend acciderts occurred at
night although 7 of these occurred on bright nights or in lighted
areas;

63 percent (20 of 32) drove carrier-owned vehicles, 22 percent (7
of 32) drove leased vehicles, 6 percent (2 of 32) were driver
owned, and 9 percent (3 of 32) were owned by other parties; and

the 32 weekend accidents cccurred in 5 States; 12 in California (5
DOA positive); 6 in Tennessee (3 DOA positive, 1 not tested); 6 in
Georgia (3 DOA positive, 1 rot tested); 5 in Maryland (4 DOA
positive); and 3 in North Carolina (1 DOA positive).

Probable Cause Analysis

A review of the probable cause of each of the accidents provides an
opportunity to determine the extent to which drugs of abuse cause accidents.
The Safety Board reviewed all information available regarding each accident
and determined the probable cause of each accident. Factors such as
roadway, vehicle maintenance, driver fatigue, medical fncapacitation, and
drugs of abuse were typically cited as a probable cause or contributing
factor.

A1l orobable cause statements were reviewed to identify the incidence
of alcohol and other drug use in accident causation. Concurrently, an
analysis of the incidence of fatigue and fatigue-drug interaction accident
causation was conducted. In some cases, drugs such as alcohol may have been
present, but may not have been causal due to mechanical failure, on-going
medical prchlem, very low level of alcohol or the fact that actions by other
drivers caused the accident.

In the review of accident causation, 16 categories were developed to
summarize similar causes or factors. The 16 categories ave:

physical incapacitation;

impairment due to fatigue;

impairment due to alcohol;

impairment due to other drugs;

driver inexperience;

unsafe movement;

disregard of warnings or signs;

misjudgment of safe speed;

failure to yield, perceive, or observe {(a sign, vehicle, or
condition);

occupant protection;

conspicuity;

brake adjustments or deficiencies;
mechanical or maintenance factors;

signs, roadway, or environmental conditions;

00000000

OO0 00O
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0 load, load shift, or center of gravity factors; and
0 failures for unknown reasons.

An accident may have more than one cause as well as one or more factors
which contributed to the crash. These multiple causes and factors have been
compiled into the categories described above. Because of the multiple causes
and factors in each accident, the total number of causes and factors will
necessarily exceed both the 181 accidents and the 185 accident involved
vehicles and drivers. There were 328 causes and factors listed in the 18]
accidents. In assessing the c=zuses and factors involved, 185 case vehicles
is used 2s the denominator for percent involvement. This is slightly more
conservative than using the 181 accidents, but more accurate because it
considers all accident vehicles and drivers,

The Safety Board also reviewed each accident investigation and probable
cause to determine whether there was a management or carrier oversight
contribution to the accident. Carrier oversight was separated into oversight
of the driver and oversight of the vehicle. Carrijer oversight of the driver
included deficiencies 1in recordkeeping, pre-employment records screening,
violation of hours of service etc. Carrier oversight of the vehicle
included deficiencies in maintenance, repair, and similar mechanical factors.
A total of 115 of the 185 cases (62 percent) indfcated a management
deficiency in oversight of the driver or the vehicle. Of the 115 cases, 111
involved oversight of the driver and 37 involved oversight of the vehicle.
Four cases iavolved vehicle oversight alone, while 79 cases involyed
oversight of the driver alone. Deficiencies in both driver and vehicle
oversight were identified in thirty-two cases {18 percent). While deficient
management oversight is not a specific probable cause or factor category,
the high number of these cases is a concern to the Safety Board and indicates
a need for more safety oriented management.

The table below is a summary of causes and factors by category. A case-
by-case table of causes and factors is included in appendix L.




PRYSICAL INCAPACITATION
IMPAIRMENT DUE TO FATIGUE
IMPAIRMENY OUE TO ALCOHOL
[MPAIRMENT DUE TO DRUGS

DRIVER INEXPERIENCE

UNSAFE MOVEMENT

DISREGARD OF WARNINGS OR SIGNS
MISJUDGEMENT OF SAFL SPEED
FAILURE TO YIELD, PERCEIVE, OBSERVE
OCCUFANT PROTECTION

CONSPICUITY

BRAKE ADJUSTMENT/DEFICIENCIES
MECHANICAL/MAINTENANCE

SIGNS, ROADWAY, ENVIRONMENAL
LOAD/LOAD SHIFT/CENTER OF GRAVITY
FAILURE FOR UNKNOWN REASONS

Table 33,--Accident causes and factors in case vehicle
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Alcohol and other drugs are not the only significant factors in
accident causation among truck drivers. Fatigue, health and medical
problems, mechanical, and roadway factors are im, - ant as well, Impairment
due to fatigue was the most frequently cited acciu.nt cause or factor (57);
followed by impairment due to alcohol and other drug use {53); misjudgment of
a safe operating speed (25); signs, roadway, and environmental factors (22);
and physical incapacitation (19).

Alcohol, other drugs, fatique, and their interaction as accident causes
or factors are mentioned 118 times. Impairment by fatigue, alcchol, and
other drug use either alone or in combination is substantial.

0 31 percent (57 of 185) of the case drivers were fatigued.

0 Of this number, 33 percent (19 of 57) also were impaired by alcohol
and/or other drugs.

0 12 percent (22 of 185) of the case drivers were impaired by alcohol
hut, of that number, 55 percent (12 of 22) were also impaired by
fatigue and/or other drugs.

] Impairment due to use of drugs other than alcohol was a factor in
21 percent (39 of 185) of the case drivers.

0 Of that number, 59 percent (23 of 39) also involved impairment due
to fatigue and/or alcohol use.

In addition to abuse of alcohol and other drugs, major factors in
accident causation appear to include fatigue, the use of drugs which are
taken to counteract the symptoms of fatigue, and the use of drugs which
aggravate fatigue, as well as the interaction of fatigue and drugs.

It seems apparent that fatigue and drug usage are common causes of
accidents which are fatal to drivers of heavy trucks. This close
relationship is aggravated by perceptions from the RCCC survey (Beflock
1989) that some drugs are “helpful" and that drivers of heavy trucks can
routinely drive 10 hours or more before requiring extended rest. Some truck
drivers apparently do not realize that fatfgue is aggravated after the
initial effects of stimulants. Sleep deprivation becomes a deficit which
drugs cannot overcome. Further, depressants, such as alcohol, aggravate
fatigue and reduce the initial effect of stimulants. Sleep researchers, such
as Dement and Dinges, indicate that the only way to repay the "deficit® is to
sleep (Strah 1989).

Physical 1incapacitation, primarily due to cardiac conditions, was
described in detail above. Unlike the interaction of fatigue, alcohol, and
other drugs, there is 1ittle interaction of other factors with physical
fncapacitation. This suggests such incapacitation may be a cause in itself
and more susceptible to prevention through improved regulatory actions.

The degree of occupant protection in a vehicle does not precipitate an
accident, but often was a significant factor in the accident's survivability.
Occupant protection factors include, but are not limited to, safety belt
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availability and use and tractor cab crashworthiness. Occupant protection
was found to be a factor in 37 percent (68 of 185) and in all types of
accidents in this study. Therefore, it may be that a substantial number of
driver fatalities and injuries could be prevented by providing greater
protection to the drivers of heavy trucks. The Safety Board is particularly
concerned about the low safety b21t usage rate among drivers of heavy trucks.

The Safety Board obtained information on safety belt equipment and usage
in 170 cases. Only nine of the fatally injured drivers were wearing a safety
belt. In 19 cases, the fatally injured drivers were driving a truck which
was not equipped with seat belts or which had the belts removed. In 125
driver fatalities, the truck was equipped with safety belts, but the belts
were not in use, Safety belt use could have saved a number of drivers who
were ejected or who were fatally injured by contact with the cab interior.

Sixty percent of the heavy truck fatal accidents were single vehicle
accidents. Many of these accidents, as well as many of the multiple vehicle
accidents, involved a partial or complete roll-over of the tractor and either
partial or complete crush of the tractor cab to dashboard level. Safety
Board review indicates that cab crashworthiness and safety belt use could be
improved. A more detailed study of these factors is being considered.

This review of heavy truck accident causes and factors indicates a
potential for reducing fatalities by acting on their causes and related
factors, particularly crashworthiness, fatigue impairment, alcohol and other
drug impairment, and speed.

State Toxfcological Tests

Toxicological testing variability between, and within, States was
described earlier in chapter 4. Some State tests include screening and
confirmation tests while others include screening tests alone. Also, while
analytic methods among laboratories are becoming more standardized with the
use of gas chromatography/mass spectrometry techniques, there continues to be
a high degree of variability in the number and types of analyses employed.
The number of drugs for which States perform a toxicological test depended
upon the tests requested by the police investigators. The most frequently
requested toxicological test was for alcohol. State tests for alcohol tend
to be consistent and of good quality.

The usefulness of State data in both national and State analyses i§s
diminished unless the same protocol and analytic methods are used for each
test. State toxicological test results could not be used for comparative
analyses in this report. Even so, all State test results were considered in
the development of the probable cause of each accident. For example, in case
146, CHT did not have a sufficient sample volume to test for all drugs. The
State toxicological test determined that the driver had a 0.13 percent BAC
and tested positive for both marijuana and cocaine. Alcohol impairment was
determined to be the probable cause of this accident, with cocaine and
marfjuana impairment as contributing factors. Similarly, in case 18], CHT
did not receive a biological specimen. The Safety Board probable cause
analysis of impairment depended upon the State toxicological test which found
0.10 percent BAC. A complete list of State toxicologicai test results is
included in appendix 1.
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In alnmost all of the accidents investigated by the Safety Board, a
State toxicological test was conducted on the fatally injured driver. Safety
Board investigators were able to obtain State test results for 167 of the 185
case drivers. Sixteen State tests for alcohol were obtained in cases for
which CHT had received either no sample or a sample of insufficient quantity
to test for alcohol. Seven of these 16 State alcohol tests were positive.
Two State toxicological tests identified the presence of barbiturates, one
State test identified the presence of morphine, and one test found quinine
which could have been combined with heroin.

While State tests were not included in the comparative analyses,
additional DOA positive cases among the State tests suggests that the Safety
Board drug-positive frequencies may be conservative.
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CHAPTER 5
FATIGUE AND FATIGUE-DRUG INTERACTION

Background

The Safety Board’s concern with operator fatigue has been addressed in
numerous highway accident reports (NTSB 1984a, 1985a, 1985b, 1987b, 1988b)
and has been most recently discussed by the Safety Board in a letter of
recommendation to the Department of Transportation. On May 12, 1989, the
Safety Board issued Safety Recommendations 1-89-1 through -3 (NTSB 1989c)
which asked the DOT to:

Expedite a coordinated research program on the effects of fatigue,
sleepiness, sleep disorders, and circadian factors on transportation
5,stem safety. (I1-89-1)

Develop and disseminate educational material for
transportation industry personnel and management vregarding
shift work; work and rest schedules; and proper regimens of
health, diet, and rest. {I1-89-2)

Review and upgrade regulations governing hours of service for
all transportation modes to assure that they are consistent and
that they incorporate the results of the latest research on
fatigue and sleep issues. (1-89-3)

A major concern of this study is the potential for the interaction of
drugs and alcohol and fatigue in the commercial trucking industry to
precipitate the failure of human performance resulting in accidents.

The Interstate Commerce Commission (ICC), created in 1887, established
hours of service regulations for railroad workers in the United States among
its early acts (U.S. Code 45, use Sec. 61). These regulations recognized
that the Federal government has an interest in duty time, and that issues
concerning human physical limitations and fatigue within the transportation
industry represent an area of valid government attention.

Within the highway industry, hours-of-service regulations were
established on a national basis as a result of the Motor Carrier Act of 1935.
Commercial vehicles engaged in interstate commerce are subject to Federal
Timitations in the total hours of driving permitted without an extended rest
(10 hours of driving), total hours on duty without an extended rest (15
hours), and total hours of driving within a l-week or 8-day consecutive
period (60 or 70 hours, respectively). Drivers are also required to keep
daily logs of their professional activities which are available for
government inspection to monitor compliance.

Ninety-eight of the 113 carriers in this study stated that they used
logbooks to monitor driver safety and performance. Fifteen of the carriers
stated they used on-board conputers to monitor driver activity. However,
only five case vehicles were equipped with on-board computers. Safety Board
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On April 29, 1985, a tractor-semitrailer collided with the rear end of
a school bus near Tuba City, Arizona, resulting in two fatalities and
injuries to 26 schoolchildren (NTSB 1985b). Investigation determined that
the truck driver had been on duty a total of 88 hours during the 8 days
before the accident, which was 18 hours more than allowed by Federal
hours-of-service regulations. The driver had frequently violated the
hours-of-service regulations on individual work days due to excessive duty
time. On the night b fore the accident, the driver had received only a few
hours of sleep on the floor of a motel room he shared with other t-uck
drivers. The Safety Board determined that the probable cause of this
accident was the truck driver’s chronic fatigue, and that contributing to the
accident was the failure of the truck company to properly monitor the truck
driver's activities to prevent excessive hours of service.

A major question raised by the Tuba City investigation was how
widespread and common the types of abuses shown by this truck driver might be
throughout the trucking industry. Recently, the FHKA began a 4-year research
program to examine driver fatigue and loss of alertness among commercial
vehicle operators in actual highway operation (FHWA 1989). The research
will be wuseful for examining the relations between hours-of-service
regulations and actual driver fatigue. A parallel study, planned by the
American Trucking Associations, Inc. (ATA) Foundation, will examine
additional physiolegical evidence of fatigue in conjunction with the FHWA
study. lhe Safety Board stronygly supports research such as that planned by
the FHWA and the ATA foundation, and continues to believe that driver fatigue
is a major safety concern in the trucking industry.

A review of background literature found little direct examination of
the overlap of fatigue and drug usage. Only recenily has evidence become
available reflecting both 1laboratory and field approaches in this area
{Moskowitz 1989). Other researchers (Nelson 1989 and Stein 1989) provide
evidence that alcohol exposure seriously increases fatigue problems in
driving situations. Lauber and Kayten {1989) summarize evidence from major
transportation accidents in which fatigue and drug use may have jointly
figured as causal factors. The present study was intended to expand ithis
literature. The overlap of drug usage and fatique is one of the major areas
of focus of the present study. An attempt was made to document whether drugs
?f abuse, and which drugs of abuse, tended to be associated with evidence of

atigue.

One problem in studying fatigue is the difficulty of defining what
fatigue is and specifying exactly when a driver is suffering from it. From a
practical standpoint, however, there are three aspects of trucking that are
commonly associated with fatigue problems: 1long hours of driving, driving in
the middle of the night, and driving off the road due to "dozing at the
wheel ." These three aspects served as a basis for examining the
relationship between drug use and fatigue.

Hours of Service

Many sources, such as the RCCC survey of truck drivers, suggest that
drivers may routinely violate the federal regulations which set strict hours
of service limits for drivers engaged in interstate operation. The
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structure of the trucking industry may create economic incentives to continue
driving even after a driver feels tired. Research evidence indicates that
accident rates for trucks tend to increase dramatically the longer the driver
continues beyond 8 hours of continuous driving (Mitler and others 1988,
Moore-Ede and others 1988).

For this study, investigators from the Safety Board made a careful
attempt to reconstruct the activities of each driver before the accident to
determine the actual hours of service. Log book entries by the driver were
examined when available, but these entries were found in several cases to be
inaccurate and to seriously understate the actual hours wovked. Safety Boarvd
investigators reported use of multiple logbooks in a number of cases. The
principal sources of information were interviews with family and relevant
witnesses, as well as information derived from paperwork found in the
wreckage or obtained in the course of the investigation. These included
pickup and delivery paperwork, fuel and lodging receipts, weighing and
inspection paperwork, traffic citations, and other documents related to the
trip. In several cases, vehicle tachograph information was essential to
reconstructing vehicle use and driver duty time.

In 1977, the Safety Board recommended that FHWA:
H-77-032
Conduct scientifically controlled studies to determine the

effects and merits of the use of tachographs on commercial
vehicles in reducing accidents.

The FHWA responded on April 5, 1978, indicating that the subject of
recording speedometers (tachographs) had been reconsidered and rejected based
on insufficient credible evidence of tachograph effectiveness in preventing
accidents. FHWA stated that it had contracted with the Chilton Company to
study modified tachographs as an alternative to driver logs. On June 3,
1980, the Safety Board classified the recommendation as "Closed--Acceptable
Action."

Many major carriers of hazardous material in this country, such as
Shell, Exxon, Texaco, Mobil and DuPont, have been using tachographs or other
on-boird recording devices for more than 20 years. They have found that the
devices increase efficiency, reduce speeding, and are helpful in accident
investigations. The FHWA has permitted the use of these recording devices as
an alternative to written log books (49 CFR 395.15). Other fleets have also
begun using on-board computer systems. For example, Frito Lay Corporatiun
tegan 1installing the devices in 1986, Most drivers are reportedly
enthusiastic about their new-found freedom from paper work. When fully
operational, the system will eliminate double logs, incomplete logs, and log
falsification (1IHS 1986).

In Europe, these devices have been in use for more than 30 years. In
1957, Wes. Germany became the first country to mandate them. The United
Kingdom joined other European countries by requiring tachographs in 1980.
They are used, in addition to monitoring driver performance, to analyze fuel
efficiency and vehicle utilization. The tachograph is considered the chief
evidence for hours-of-service violations, as supporting evidence in speeding
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cases, and as an important tool in accident investigations. Originally
opposed hy British unions as an invasion of privacy, today, the unions now
supports their use (Parker 1990). Based on the use of multiple and
fraudulent logbooks, the Safety Board believes there is a need for
tamperproof, non-paper, recording devices.

For the purpose of studying fatigue, it was Judged important to
determine how many drivers in the sample were driving beyond the limits of
the Federal gquidelines in the course of their daily work. A driver was
considered in excess of the Federal hours of service regulations if, at the
time of the accident, the driver had violated one cor more of the following:

1) driven more than 10 hours since the last extended rest of 8
hours duration;

2) been on duty more than 15 hours since the last extended rest
of 8 nours duration;

3) driven more than 60 hours in the preceding 7 days;
4) driven more than 70 hours in the preceding 8 days.

In keeping with Federal regulations, outside work for which the driver
was compensated was included as on-duty time for purpose of computation. It
should be noted that many drivers in the sample operated intrastate only and
so were not legally subject to the Federal requirements. However, these

hours-of-service regulations were deemed to be reasonable gquidelines for
determining fatigue.

Fatigue was examined only in cases involving professional drivers,
since this sample was judged to be of greatest interest for factors involving
hours of service and serious fatigue problems. Of the 151 cases reviewed, a
determination of-hours-of service was made for 135 cases (89 percent).
Twenty six of these drivers (19 percent) were judged to be in excess of the
Federal guidelines. A driver was included in the excess category only if
there was clear evidence that the driver was in excess when the accident
occurred. There was evidence, as noted above, that additional drivers
exceeded Federal guidelines routinely, or would have been required to violate
guidelines to complete the accident trip on time, but these additional

drivers were still within hours when the accident occurred. They were not
included in the excess category. -
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Table 34.--Drugs of abuse by hours of service
for fatally injured truck drivers

In excess Within
Drug of hours hours

Any drug of abuse 54% 27%
(14/26) (29/109)

Alcohol 15% 10%
(4/26) (11/109)

Cocaine/Be 12% 6%
(3/25) (6/38)

Meth/Amphetamine 12% 6%
(3/25) (6/98)

Marijuana (THC/COOH) 24% 11%
(6/25) (11/98)

Other drugs of abuse 4% 12%
(1/26) (13/109)

As shown in the table, there was a strong association between hours of
service and drug usage. More than half the drivers who violated Federal
guidelines tested pc.itive for some type of drug of abuse. This was
significantly higher than drug usage found for drivers who were within hours.
A chi square test confirmed the statistical significance of the difference
at the 0.05 level. The largest difference among these two groups of drivers
appeared to occur with marijuana, which was the most prevalent drug of abuse
among the drivers who were in excess of Federal quidelines. Differences were
also suggested for the amphetamines, cocaine, and alcohol.

Drivers who were in excess of hours of service were found more likely
to take drugs in multiple combinations (54 percent of the drivers, 14/26)
than were the remaining drivers (13 percent, 14/109).

Time of Day

A second way to examine fatigue s by the time of day when the
accident occurred. Research indicates that humans tend to be less alert
during certain times of the day as a result of their normal physiological
processes. These times occur especially, "during certain early morning hours
(circa 2-7 am) and, to a lesser degree, during a period in the midafternoon
{circa 2-5 pm) whether or not we have slept" (Mitler and others 1988).
There are strong indications that accidents related to fatigue may occur
during these periods (Moore-Ede and others 1988, Mitler and others 1988).
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The bar graph shown in figure 12 plots the number of accidents in the
study as a function of the time of day that they occurred, with separate bars
for drivers in whom drugs were found and those in whom drugs were not found.
Among drivers who were free of drugs, accidents appear more likely during the
morning and afternoon hours when there is increased exposure to both truck
and other vehicular traffic. Accidents also appear common in the early
morning hours when exposure is Yower, but fatique is a problem. They appear
to be 1lowest in the evening hours when both exposure and fatigue
considerations predict fewer accidents. By contrast, drivers in whom drugs
of abuse were found appear to have accidents at all times of the day. There
is less evidence of daily cycles, suggesting that drug use is an important
accident factor and not affected by circadian rhythm.

Figure 12.--Toxicologlcal test results by time of day for
professional drivers with at least one conclusive test
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An earlier table in this report displayed individual drug usage as a
function of accident time. Although the difference is only suggestive, it
may be noted that methamphetamine/amphetamine and cocaine are the only drug
groups used prevalently across all time periods.

Accidents Related to Lack of Alertness

A third way to examine fatigue is by the type of accident that occurs.
Certain accidents are caused by the driver’s lack of alertness, even by a
driver "dozing at the wheel,” and these accidents can often be identified
through information developed in the investigation. Such accidents were
generally indicated in cases in which a truck gradually drifted into trouble
without timely evasive maneuvers by the driver. The accidents had two forms:
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the truck overtakes and collides with a slower vehicle in front of it; or the
truck veers out of its lane into open land, a guard rail, or oncoming
traffic.

The first type of accident, in which the truck collides with a
vehicle in front, suggests a lack of driver alertness. There were 15 such
accidents in the professional truck driver sample (10 percent of the total
accidents). These accidents, nearly all of which occurred at night, will be
discussed in detail in a separate report concerning conspicuity issues (NTSB
safety study report of conspicuity of heavy trucks and trailers, in
preparation).

The second type of accident, in which the truck veers out of its lane
with no evasive maneuver, is onc which is closely associated with problems of
fatigue. There were 31 such accidents in the truck study sample (21 percent
of the total accidents). In most cases, the accident truck was the only
vehicle involved in the accident. In the remaining accidents, there was
clear evidence that it veered into oncoming traffic. Examination of the
accident site indicated a failure of the driver to brake or steer in the
early stages of the accident in time to prevent collision. In several cases,
there were statements from eyewitnesses indicating that the truck “just
veered off the road" and that there was no braking by the driver.

These accidents would appear to be good evidence of fatigue and
"dozing at the wheel.* However, complete investigation indicated that, in 12
cases (39 percent of these accidents), there was good evidence that a medical
problem rather than fatigue was involved. In one accident, for example, a
passenger reported that the driver stiffened suddenly and could not be
aroused. In four accidents, drivers were found dead in the cab in
situations in which crash injury would not have caused death. In the
remaining cases the evidence was less direct, but was judged compelling.
Crash dynantics indicated a complete absence of driver response, autopsy
evidence {indicated coronary 1{issues, witnesses reported that the driver
"didn’t feel well"™ before the accident, and investigation uncovered serious

medical histories (including previous heart attacks, heart surgery, and
sefzures).

The remaining 19 cases were judged 1likely to include a fatigue
component. These were combined with the 15 cases involving collisions with
the vehicle in front to produce a selected sample of 34 fatigue-related
accidents. Complete drug data were available for 32 of these cases, and
these are shown in the following table.
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Table 35.--Drugs of abuse in accidents showing lack of driver alertness

Selected Remaining
Orug accidents accidents

Alcohol 9% 13%
(3/32) (14/108)

Cocaine/Be 9% 8%
(3/32) (8/106)

Meth/Amphetamine 19% 4%
(6/32) (4/105)

Marijuana {THC/COOH) 13% 14%
(4/32) (15/106)

Other DOA 13% 8%
(4/32) (9/108)

Any DOA 38% 32%
(12/32) (35/108)

As shown in the table, drivers in the selected sample had a slightly
greater presence of drugs of abuse than drivers in the rest of the sample.
This difference was due almost entirely to the stimulants, methamphetamine
and amphetamine. They were the single highest substance detected in the
selected drivers even though the presence in the remaining drivers was quite
low. A chi square test confirmed that the difference 1in positive
methamphetamine/amphetamine toxicological results between selected drivers
and the remaining drivers is statistically significant at the 0.05 level.
There appeared to be 1little difference in alcohol or multiple drug uses
between the selected accidents and the remaining accidents. Drivers in the
selected accidents were found more likely to take drugs in multiple
combinations (19 percent of the drivers, 6/32) than were the remaining
drivers (12%, 13/108).

Comments on Fatigue and Drug Usage

The stimulants methamphetamine and amphetamine provide the most
obvious connection between drug use and fatigue. These stimulants appeared
often in relation to all three tests performed: they appeared to be
relatively high among drivers involved in accidents between midnight and 6:00
a.m., relatively high among drivers who were in excess of the Federal hours
of service guidelines, and vcry high among drivers who veered off the road or
collided. These stimulants have been used commonly for several decades by
truck drivers to help keep them alert for extended driving efforts. It fis,
thergfore. not surprising to find these drugs associated with fatigue-related
accidents,

Cocaine and marijuana were overrepresented in drivers who were in
excess of Federal hours-of-service requlations. Cocaine is a stimulant, and
it reputedly has been used by truck drivers along with other stimulants to




fFigure 13.--Fatigue and marijuana use accident
Crack cocaine and amphetamine found in passenger’s purse
1981 Peterbuilt tractor and loaded ?8 foot trailer vs. 1973 Ford dumptruck
Galt, CA
May 23, 1988

Figure 14.--Drug paraphernalia (marijuana and pzpers) found in cab wreckage
of 1981 Peterbuilt tractor above
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help fight fatique. Marijuana, on the other hand, is a recreational drug
that could make drivers drowsy. The presence of this drug in these drivers
is more surprising than that of cocaine, and suggests a recreational use
during working hours that speaks poorly for safety.

Fatigue, drugs which are taken to counteract the symptoms of fatigue,
and drugs which aggravate fatigue appear to be a major factor in accident
causation. As evidenced by the 34 cases which were fatigue related, fatigue
alone can be a significant factor in accidents fatal to the driver of a heavy
truck. Its combination with alcohol and other drugs of abuse causes an
especially severe situation.
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FINDINGS

Alcohol and other drug use by fatally injured drivers of heavy trucks
is a significant problem.

The most frequently cited accident probable cause or factor in fatal-
to-the-driver heavy truck accidents was fatigue (57 cases or 31
percent), followed by alcohol and other drug impairment (53 <ases or
29 percent). Of the 57 drivers who were fatigued, 19 were also
impaired by alcohol and/or other drugs.

3. Fatigue and fatique-drug interactions were involved in more fatalities
in this study than alcohol and other drugs of abuse alone.

4. Fatigue, drugs which are taken to counteract the symptoms of fatigue,
and drugs which aggravate fatigue and the interaction of fatigue and
drugs appear to be major factors in accident causation.

! 5. There is a strong association between violtation of the Federal hours

| of service regulations and drug usage. More than half the drivers who
had violated Federal hours of service regulations tested positive for
some drug of abuse. The largest difference among these two groups of
drivers appeared to occur with marijuana, which was the most prevalent
drug of abuse among the drivers who were in excess of the Federal
regulations. Greater use of amphetamines, cocaine and alcohol by
dr;vers(?ho viotated Federal hours of service regulations was also
indicated.

6. Toxicological test results indicated that drugs of abuse, including
alcohol, were found in 33 percent of the fatally injured drivers of
heavy trucks.

7. Marijuana (cannabinoids) was the most frequently identified drug of
abuse among fatally injured truck drivers (21 of 164 tests or 13
pﬁrcent). Marijuana incidence and that of alcohol were essentially
the same.

8. Alcohol incidence among fatally injurad drivers was high (21 of 168
tests or 13 percent). Alcohol incidence among drivers who died on a
weekend was higher than for other days of the week and approximated
the alcohol involvement level among all fatal highway accidents.

9. Cocaine incidence (14 of 165 tests or 9 percent) was greater than the
incidence of other i1licit stimulants (methamphetamine/amphetamine)({12 °
of 164 tests or 7 percent). However, when all stimulants {cocaine,
methamphetamine/amphetamine, and the OTC stimulants, ephedrine,
pseudoephedrine, and phenylpropanolamine) are combined, stimulants are
the most frequently identified drug class in the study. Twenty
percent (33 of 165 tested drivers) of the drivers tested positive for
one of these stimulants.



. . . .
-----

89

Drug of abuse positive test results are related to the type of
trucking service provided in a statistically significant manner.
Nearly 42 percent of truckload (TL) carrier drivers tcsted positive
for drugs of abuse compared to 14 percent for less-’han-truckload
(LTL) carrier drivers and 24 percent for drivers of carriers
providing both TL and LTL service.

19. Sixteen percent (29 of 185) of the case drivers held either multiple
valid licenses, two valid and one suspended/revoked, one valid and one
suspended/revoked, or no valid license.

20. A driver with at least one suspended or revoked license is more
1ikely to have used drugs of abuse.

2l. Prior alcohol abuse and/or drug use history is strongly related to a
positive test for drugs of abuse among fatally injured drivers in this
study. Among fatally injured truck drivers, prior history correlates
with subsequent drug involved accidents and indicates the need for
pre-employment checks and drug testing.

22. Nearly 80 percent of responding carriers reportedly conducted pre-
employment qualification checks. Pre-employment drug tests were
required by 24 percent of the reporting companies. Random tests were
conducted by 8 percent of reporting companies; and testing for cause
was employed by 12 percent of the reporting companies. Most
importantly, 76 percent of the reporting companies had no ongoing drug
testing program even for new hires.

23. Drug of abuse usage had no apparent rvelationship with State of
license, weight of vehicle, area of operation, vehicle configuration,
vehicle ownership and driver income levels.

24. Observation of toxicological test results indicated that three States
(California, Tennessee, and Wisconsin) accounted for all the
amphetamine cases in this study. Two States (California and
Maryland} accounted for 11 of the 14 cocaine cases. Statistical
analysis indicated no statistically significant differences.

25. In JO percent of the fatally injured drivers, the driver’s medical
condition was a contributing factor to, or the probable cause of, the
accident. The Safety Board definition of "medical condition" is based
on medical vrecords and autopsy rveports and i{s likely to be
conservative. Over 90 percent of medical condition related accidents
involved some form of cardiac incident. Apparent falsification of
medical certificates and in¢ propriate medical qualification of
drivers occurs sufficiently frequently to warrant concern and action,

26, The average age of drivers who died as a result of a medical incident
was 14 years older than drivers without medical problems at the time
of death (55 years vs. 41 years). A statistically significant
:el?gionship exists between driver age and an incapacitating medical

ncident.
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Investigators found that logbooks were routinely falsified where they
were required by requlation. It was common to find two sets of
logbooks (3 sets in one case) kept by the accident involved drivers.
In only one case was a vehicle equipped with a tachograph. Five case
vehicles were equipped with on board computers.

28. There is no reliable database for truck accidents involving drugs
other than alcohol. The FARS database has the best available alcono!l
test data, but extremely limited drug and truck-specific data. FARS
alcohol data could be improved if more States reported alcohol test
data with greater frequency.

29. State toxicological tests vary widely in the drugs for which tests are
requested and performed, type of test performed (screening/
confirmation), and analytic methods used. As a consequence, reliable
and consistent State data on involvement of drugs in fatal accidents
are not available.

30. There is no comprehensive and standardized legislation, policy, or
program (Federal or State) for drug testing of vehicle operators
involved in fatal truck accidents. The Safety Board has previously
calied upon the States to enact legislation requiring alcohol testing
of all drivers involved in a fatal accident.

31. DOT drug testing regulations do not cover all drugs which have an
effect on driver performance, most notably alcohol.

32. DOT cutoff levels and specimens collected for drugs are inappropriate
for postaccident and postincident testing and do not aid in probable
cause determination,

33. Occupant protection issues arve the most frequently identified non-
y causal factors involved in a heavy truck fatal accident (68 of 185).

34. In 115 of the 185 accident involved trucks {62 percent), some

management deficiency 1in oversight of the driver or the proper
condition of the vehicle was identified. Deficiencies in oversight
of both the driver and the vehicle were identified in 32 of 185 (i8
percent) accidents.




RECOMMENDAT IONS

As a result of this safety study, the National Transportation Safety
Board made the following recammendations:

--to the Department of Transportation:

With the assistance of the Department of Labor, Occupational
Safety and Health Administration and the Interstate Commerce
Commission, conduct a detailed review of, and report on,
trucking industry structure, operations, and conditions,
especially shipping, dispatching, and receiving requirements,
shipment broker operations, Jjust-in-time shipments, and
truckload/less-than-truckload operations which may create
incentives for drivers to violate hours of service regulations
an? to use drugs of abuse. ((lass II, Priority Action) (H-90-
10

Assess and revise, as appropriate, the reporting and accuracy
of existing database elements regarding toxicological tests
for DOT operated and supported highway accident databases and
trucking operations databases to provide complete and accurate
reporting of toxicological tests requested and results
obtained. (Class II, Priority Action) (H-90-11)

Develop a program to merge elements concerning commercial
vehicle operations of the separate DOT operated and supported
highway accident databases. These elements should include,
but not be limited to, driver history, carrier, vehicle and
roadway characteristics, hazardous materials transportation,
and alcohol and other drug involvement. (Class II, Priority
Action) (H-90-12)

With the assistance of the ODepartment of Health and Human
Services, the States, the American Academy of Forensic
Sciences, the Hational Safety Council Committee on Alcohol and
Other Orugs, and other organizations as appropriate,
standardize procedures for postaccident toxicological specimen
collection, chain of custody, testing, and reporting among the
States for accidents involving medium and heavy trucks.
{Class IlI, Priority Action) (H-90-13)

Establish, with the Department of Health and Human Services
and other organizations as appropriate, a postaccident alcohol
and other drug analytic test plan for tests to be conducted on
a wide range of impairing drugs with results reported at
state-of-the-art sensitivity levels. (Class II, Priority
Action) (H-90-14)
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Provide funding incentives, ¢:idance and assistance to the
States to obtain complete toxicological tests and report
results (including drug tests requested) to DOT on all vehicle
operators involved in fatal commercial vehicle accidents.
{Class II, Priority Action) (H-90-15)

--to the National Highway Traffic Safety Administration:

Revise the Fatal Accident Reporting System to include
standardized drug toxicological tests requested in each fatal
accident and results, both single and multiple drug, which
would include an asuimating system similar to that now used to
estimate national alcohol 1involvement in fatal accidents,
(Class II, Priority Action) (H-90-16)

--to the Federal Highway Administration:

Require pre-employment alcohol and ot er drug tests on all
drivers of commercial trucks with a gross vehicle weight
rating of 10,000 pounds and above as a condition of
employment. (Class II, Priority Action) (H-90-17)

Amend 49 CFR 391.21 "Application for employment” and 391.23
Investigations and inquiries” to include a complete review of
alcohol and other drug abuse treatment history prior to
emnloyment as a commercial truck driver. (Class II, Priority
Action) (H-90-18)

Require commercial truck driver applicants with a prior
history of drug and/or alcohol abuse to complete a certified
treatment program and obtain a physician’s evaluation of
?ubsga?ci abuse and dependency. (Class II, Priority Action)
H-90-19

Require close supervision, including frequent, unanncunced
drug testing, for an appropriate period, of commercial truck
drivers with an identified alcohol or other drug abuse
problem.  Such testing should be sufficiently frequent to
create the likelihood of detection if the person uses drugs of
abuse. (Class II, Priority Action} (H-90-20)

Disseminate safety information to national, State, and local
police agencies, public service and safety agencies,
professional truck driver groups and individual truck drivers,
regarding: the effects of fatiqgue, alcohol and other drug
use; the interaction of alcohol, drugs and fatigue; the
prevalence of drug and alcohol abuse among professional
commercial vehicle operators; and, methods of minimizing
conditions which lead to commercial vehicle operators driving
while fatiqued. (Class II, Priority Action) (H-90-21)

Establish a demonstration project{s) to deter the use of
alcohol and other drugs by drivers of medium and heavy trucks
that includes alcohol and other drug testing at special
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roadside sobriety check-points, truck inspection lanes, and
truck weigh stations. (Class II, Priority Action) (H-90-22)

Establish and fund a program to train instructors to provide
drug recognition expert training to Federal agency inspectors/
investigators, police, and other public service personnel with
commercial truck and truck driver oversight responsibilities.
(Class II, Priority Action) (H-90-23)

Amend 49 CFR 391.43 to require more extensive and frequent
state of tne art cardiac screening tests and examinations of
older commercial truck drivers (age 40 and above} and for all
commercial drivers with cardiac conditions. Commercial
drivers with a cardiac history or condition should be
disqualified until cleared by a competent medical authority.
{Class II, Priority Action) {H-90-24)

Develop a clear set of medical standards for cardiac risk
assessment and require physicians to use them in qualifying
older commercial truck drivers and for commercial drivers with
cardiac conditions. Medical certification should include
medical state of the art cardiac risk factors. (Class II,
Priority Action) (H-90-25)

Provide for criminal penalties for physicians who deliberately
qualify commercial truck drivers with serious medical
conditions in spite of contradictory medical evidence and for
physicians, commercial drivers, and others who falsify the
medical examincr’s certificate. (Class II, Priority Action)
{H-90-26)

Improve the medical examination form in 49 CFR 391.43 to
ensure that the examining physician is aware of truck
operation risk factors and of the physical and other stress
producing requirements of commercial truck operation. Provide
for a means for physicians to acknowledge that they understand
the rigors of commercial truck operation and that the driver
bei-g examined is qualified for such commercial truck
Ope. 4.i0ns. The physician should also certify that he
understands the penalties for deliberate and/or false
statements on the medical certificate and for medical
ggrtificate falsification. (Class II, Priority Action) (H-90-
)

Require automated/tamper-proof on-board recording devices such
as tachographs or computerized logs to identify commercial
truck drivers who exceed hours of service regulations. (Class
II, Priority Action) (H-90-28)

As part of the FHWA on-going study of fatigue and loss
of alertness among commarcial vehicle operators,
investigate the interactions of fatique and drug
usage. (Class II, Priority Action) (H-90-29)
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Revise 49 CFR Parts 291 and 39% to establish driver hours of
service violations, logbook irregularities, or the presence of
multiple logbooks as a reasonable cause requiring a drug test
of the driver. Amend the regulations and provide notice to
drivers of these revised regulations. (Class 1I, Priority
Action} (H-90-30)

Revise 49 CFR Parts 39] and 392 to establish violation of the
commercial vehicle operation alcohol offense (49 CFR 392.4,
392.5) as a reasonablz cause requiring a drug test of the
driver. Amend the regulations and provide notice to drivers
of these) revised regulations. (Class II, Priority Action)
(H-90-31

Amend 49 CFR Part 392 and 395 to prohibit employers, shippers,
receivers, brokers, or drivers from accepting and scheduling a
shipment which would require that the driver exceed the hours
of service regulations in order to meet the delivery deadline
(similar *o current regulations regarding schedules which
would require the driver to exceed the speed limit (49 CFR
392.6})). In conjunction with the Interstate Commerce
Commission, provide for operating certificate and financial
penalties appropriate to the offense. (Class II, Priority
Action) (H-90-32)

--to the Department of Health and Human Services:

Assist the Department of Transportation, the States, the
American Academy of Fovensic Sciences, the National Safety
Council Committee on Alcohol and Drugs, and other
organizations as appropriate, in standardizing procedures for
postaccident toxicological specimen collection, chain of
custody, testing, and reporting among the States for accidents
involving medium and heavy trucks. (Class 1I, Priority
Action) (H-90-33)

Estabiish, with the Depariment of Transportation and other
organizations as appropriate, a postaccident alcohol and other
drug analytic test plan for tests to be conducted on a wide
range of impairing drug: with results reported at state-of-

ggeiigt sensitivity levels. (Class II, Priority Action) (H-

--to the American Trucking Associations, Regular Comnion Carrier
Conference, the Private Carrier Conference, the National Private
Truck Council, the National Tank Truck Carriers, the Owner-Operator
[ndependent Drivers Association, the Shippers National Freight Claim
Council, the Commercial Vehicle Safety Alliance, and the
International Brotherhood of Teamsters:

Actively promote and encrirage your members to use or support:
pre-employment tests for alcohol and other drugs; driver
violation history checks; and alcohol or other drug abuse
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treatment history checks. (Class II, Priority Action) (H-90-
35)

Encourage your membership to participate in alcohol and other
drug education and information programs aimed at commerc’al
drivers. (Class II, Priority Action) (H-90-3h)

Encourage your membership to participate in educatfon and
public information programs regarding: scheduling and its
impact on driver fatigue; and the effects of alcohol! and other
drug use; and, the interaction of drugs and fatigue. {Class
11, Priority Action) (H-90-37)

--to the International Association of Chiefs of Police, the Commercial
Vehicle Safety Alliance, and the International Association of
Directors of Law Enforcement Standards and Training:

Disseminate to your members information regarding the
prevalence of alcohol and other drug use/abuse and fatigue
among professional commercinl truck drivers. (Class II,
Priority Action) (H-90-38)

Encourage your members to provide training in drug recognition
for those personnel with commercial truck and truck driver
enforcement and oversight responsibilities. (Class 11,
Priority Actien) (H-90-39)

--to the National Governors Association:

Coordinate development of national programs for State
implementation of standardized testing for alcohol and other
drugs. {(Class II, Priority Action) (H-90-40)

Develop ai program for the reporting of all accident
toxicological vresults to the national commercial truck
database system. (Class II, Priority Action) (H-90-41)

--to the Governors of the 50 States, the Commonwealth of Puerto Rico,
the Virgin Islands, and the Territories:

Enact legislation or issue regulations to require the
collection of blood samples for alcohol and other drug
toxicological testing from all vehicle operators involved in

fatal commercial truck accidents. (Class 1I, Priority Action)
(H-90-42)

Report alcohol and other drug toxicological tests requested
and results obtained in fatal accidents to the Fatal Accident
Reporting System operated by the National Highway Traffic
Safety Administration. (Class II, Priority Action) (H-90-43)
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commercial truck drivers (aye 40 and o]derz and for commercial
driverszyith cardiac conditions. (Class I[I, Priority Action)
(H-90-5

Enact legislation or adopt regulations, as appropriate, to
deffne the alcohol concentration level that constitutes
driving a commercial motor vehicle "under the influence" at
the lowest possihle level consistent with the capability of

testing equipment to measure any ingested alcohol. (Class II,
Priority Action) (H-90-53)

Enact legislation to establish 0.01 percert (the practical
scientific level which allows for instrument sensitivity and
individual differences) as the per se offense blood alcohol
contentration for operators of commercial vehicles in your
State. (Class il, Priority Action) (H-90-54)

--to the Natiomal Association of Trade and Technical Schools, the

Natfonal Home Study Council, and the Professional Truck Driver
Institute of America:

Encourage your membership to disseminate {information to the

commercial trucking industry and commercial vehicle operators
regarding:

0 the effects of fatigue, alcohol and other drug use;

0 the interaction of alcohol, drugs and fatigue;

0 the differences between truck driver
perception of fatique and the actual onset of
fatique;
methods of minimizing conditions which lead to
commercial vehicle operators driving while
fatigued. (Class II, Priority Action) (H-90-55)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ James L. Kolstad
Acting Chatrman

/s/ Jim Burnett
Member

/s/ John K. Lauber

Member

/s/ Lemoine V. Dickinson, Jr,
Member
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APPENDIX A
ABBREVIATICNS

AMA-American Medical Association

ATA-American Trucking Associations

BAC-Blood Alcohol Concentration (sometimes referred to as BAL-Blood Alcohol
Level)

BE-Benzoylecgonine, a metabolite of cocatne
CDL-Commercial Driver’s License

CFR-Code of Federal Regulations

CHT-Center for Human Toxicology at the University of Utah
CHVSA-Commercial Motor Vehicle Safety Act

CNS-Central Nervous System

CPOH-Carboxylic acid metabolite of marijuana

DHHS-U.S. Department of Health and Human Services
DOT-U.S. Department of Transportation

EAP-Employee Assistance Program

EIMS-Electron Impact Mass Spectrometry

FARS-Fatal Accident Reporting System

FHWA-Federal Highway Administration

FMCSR-Federal Motor Carrier Safety Regulations

GC-ECD-Gas Chromatography with Electron Capture Detection
GC-MS-Gas Chromatography-Mass Spectrometry

GC-NPD-Gas Chromatography/Nitrogen Phosphorous Detection
GYWR-Gross Vehicle Weight Rating

HEW-U.S. Department of Health, Education, and Welfare (which became HHS)
HHS-U.S. Department of Health and Human Services
HPLC-High Performance (Pressure) Liquid Chromatography
ICC-Interstate Commerce Commission

[IHS-Insurance Institute for Highway Safety

MCSAP-Motor Carrier Safety Assistance Program
NAS-National Academy of Sciences

NHTSA-National Highway Traffic Safety Administration
NIDA-National Institute on Drug Abuse

OMCS-0ffice of Motor Carrier Safety in FHWA
00IDA-Owner-Operator Independent Drivers Association
O0TC-Over-the-Counter (medications)

PCP-Phencyclidine

RCCC-Regular Common Carrier Conference
RIA-RadioImmunoAssay

STAA-Surface Transportation Assistance Act

THC-delta-9 TetraHydroCannibol (Psychoactive component of marijuana)
TIFA-Trucks Involved in Fatal Accidents

UMTRI-University of Michigan Transportation Research Insvitute
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APPENCIX B
DEFINITIONS

ALIQUOT--A part or portion of 4 sample which is equally divided with no
remainder. The last whole pari of a sample.

DRUGS OF ABUSE--For this study, drugs of abuse include licit and illicit
drugs which were identified in fatally injured drivers of heavy trucks
through toxicological testing at the Center for Human Toxicology. These
drugs include: alcohol; marijuzna (THC) and metabolites (COOH); cocaine and
its benzoylecgonine metabolite; methamphetamine and amphetamine; other
stimulants such as ephedrine, pseudoephedrine, and phenylpropanolamine;
opiates; and phencyclidine. Other drugs which are commonly abused and for
which CHT toxicological test tests were performed, but not identified include
sedative/trannuilizers such as barbiturates and benzodiazepines. Caffeine,
analgesics and anticonvulsants are not included in drugs of abuse.

FATALLY INJURED--In order to be included as a fatally injured driver in this
study, the driver must have been driving a medium {more than 10,000 1bs but
less than 26,001 1bs) or heavy (more than 26,000 1bs) truck in one of the
eight States and must have died within four hours of the accident. Drivers
of motorhome, bus, and other heavy vehicles are not included.

GROSS VEHICLE WEIGHT RATING--As defined in the Federal Motor Carrier Safety
Regulations, 49 CFR 383.5, "the value specified by the manufacturer as the
loaded weight of a single vehicle."

HEAVY TRUCK--A vehicle whose gross vehicle weight rating is 10,000 pounds or
above. For the purposes of this study, the term "heavy truck" includes the
conventional categcries of both medium and heavy trucks. A medium truck is
one with a gross vehicle weight rating of 10,000 pounds or more, but less
than 26,001 pounds. A heavy truck is one with a gross vehicle weight rating
of 26,001 pounds or more.

PROFESSIONAL DRIVER SAMPLE--This is a subset of the total number of fatal-to-
the-driver heavy truck accidents occurring in the eight States in the time
period of the study. .ne professional driver sample excludes all cases where
the driver’s primary occupation was other than driving and includes those
cases where the truck driver earned his living by driving a truck. Examples
of excluded drivers are: drivers of service trucks such as insulation
fnstallation service, pool service, septic service, lawn service; borrowed
vehicles such as cement or water tank trucks; a crane; a tractor owned by a
teacher, but not registered. Examples of included drivers are those driving:
tractor trailers, flatbeds, doubles combinations, bobtail tractors, straight
trucks, and dunp trucks.

PROBABLE CAUSE SAMPLE--This is a data set which includes all fatally injured
drivers. The sample is based on the probable cause developed by the Safety
Board. As such, the probable cause is developed from all available data
including State toxicological tects, interviews, and other reports.
Therefore, data in this sample, such as toxicoloyical data, will not be
consisten% with the more conservative "core" analysis of CHT texicological
test results.




111
APPENDIX C
TOXICOLOGICAL TEST METHODOLOGY AND ANALYTIC PLAN
Analytic Methods

Volatile compounds were screened by gas chromatography (GC) with flame
ionization detection to a sensitivity of 0.0l percent w/v {weight per volume)
for ethanol, methanol, isopropanol, and acetone.

Tranquilizers, and sedatives such as diazepam/metabolites,
flurazepam/metabolites, and chlordiazepoxide/metabolites were screened by gas
chromatography with electron capture detection (GC-ECD). The sensitivity

-& limit was 100 ng/mL for benzodiazepines except chlordiazepoxide which was
. 3000 ng/mt. Confirmation of chlordiazepoxide was performed by electron
2 impact mass spectrometry (EIMS) and quantitation by high pressure 1liquid

chromatography (HPLC). Confirmation of other benzodiazepines was performed
by EIMS and quantitation by GC-ECD. Methaqualone was screened by
radioimmunoassay (RIA), confirmed by EIMS, confirmed and quantitated by
chemical ionization gas chromatography mass spectrometry (CIMS).
Barbiturates represented the remainder of the clas: of sedatives for which
samples were screened. These were screened by RIA to a sensitivity of 200
ng/mL, confirmed by EIMS, and quantitated by high performance 1liquid
chromatography (HPLC).

Stimulants were screened using both RIA and CIMS. Although the RIA
screen was specific only for amphetamine, the CIMS was specific for
amphetamine, methamphetamine, phentermine, ephedrine, pseudoephedrine, and
phenylpropanolamine. Any positives were confirned and quantitated by CIMS
using the method Wilkins presented to the American Academy of Forensic
Sciences in February 1989 (Wilkins and others 1989). The confirmation
sensitivity was 50 ng/mL for amphetamine, methamphetamine, and phentermine
and 100 ng/mL for the over-the counter drugs. Cocaine and benzoylecgonine
oy were also included in the stimulant class and were screened for by RIA to 2
A sensitivity of 25 ng/mL and confirmed by CIMS to a sensitivity of 10 ng/mL
for each analyte (after Chinn and others 1980}.

5 The opiates, morphine and codeine, were screened by RIA to a

N sensitivity of 50 ng/mL and confirmed by CIMS to 25 ng/mL. Opioid compounds

such as meperidine, methadone, pentazocine, and propoxyphene were screened by

e the method described by Kopiak and others (1979), by gas chromatography

L nitrogen phosphorous detection (GC-NPD) with a sensitivity limit of 200

‘ ng/nL. A1l positive findings were confirmed by EIMS and quantitated by
capillary gas chrumatography nitrogen phosphorus detection.

The antihistamines and other basic compounds, such as caffeine, were
screened by the Kopiak method noted above. All presumptive positives were
confirmed by EIMS with quantitations performed bv GC-NPD. The screening
sensitivity for these compounds was 200 ng/nL for diphenhydramine,
chlorpheniramene and brompheniramine and 1 wug/m. for caffeine. The
confirmation sensitivities were 100 ng/mL for the antihistamines and 1 ug/mL
for caffeine. Acetanminophen and salicylates were detected by 1Dx
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methodologies {Fluorescence Polarization Immunocassay) to a sensitivity of 10
ug/mL.  lbuprofen was screened and confirmed by high performance liguid
chromatography (HPLC) to a sensitivity of 10 ug/mi.

Other compounds in the analytical protocol included phencyclidine and
cannabinoids. Screening was performed by RIA for both compounds. The
sensitivity of screening for phencyclidine was 10 ng/mL and 25 ng/mL for
cannabinoids. In the event that phencyclidine-presumptive positives were
detected, the confirration was performed by chemical ionization/mass
spectrometry to a sensitivity of 10 ng/mL (See Foltz and others 1980).
Cannabinoids, which have becn a significant finding in recent drug and
driving studies, were confirmed, if present, to a sensitivity of 1 ng/mt for
delta-9-tetrahydrocannibol and 2 ng/mL for the carboxylic arid metabolite by
negative ion chemical ionization nass spectrometry. (See Foltz and others
1983).

Since all samples were handled as forensic cases with the potential
for litigation, a complete chain-of-custody document was maintained with each
specimen and each aliquot. An aliquot in this context is a portiun of a
biological specimen. Tiered review processes were implemented to ensure
accuracy of data transcription and analysis. A1} files included indication
of appropriate gualily control and certifying officiai review.

CHY provided individual reports, aggregate case listings, tabulations
of cases testing positive for drugs in the analytic plan, and a separate
tabulation of cases testing positive for drugs of abuse. The analytic scheme

for drug screening by CHT took the following path:
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BLOOD SPECIMEN

Ethanol and Volatiles B s 1o
Drugs (GC/NPD)*
(GC/F1D)

Benzodiazepines Stimulants(GC-

/M)
(6C/ECD)

Carbon Monoxide

Radioimmuno!ssay Screens

Amphetamines
Barbiturates
Cannabinoids
Cocaine/Metabolites
Opiates
PCP
*Basic drugs identified by this method include: the opiates except morphine
(codeine, meperidine, me?hadone, pentazocine, and propoxyphene);

antihistamines (diphenhydramine, chlorpheniramine, and brompheniramine); and

caffeine. Other basic drvgs such as stimulants and benzodiazepines are
jdentified by GC-MS or GC-ECD.
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NTSB-CHT Drug Test Plan

VOQLATILES
Screen
Procedure

G(C/FID
GC/FID
GC/FID
GC/FID

Sensitivity

0.01% wiv
001% w/iv
0.01% wiv
0.01% wiv

Etharol
Methanol
Isopropanol
Acetone

SEDATIVE/TRANQUILIZERS

Screen
Procedure

Butalbital RIA
Amobaibital RIA
Secobarbital RIA
Pentobarbital RIA
Buiabarbital RI1A
Phenobarbital RIA
Methiaqualone RIA

Sensitivity

200 ng/ml
200 ng/ml
200 ng/ml
200 ng/ml
200 ng/ml
1000 ng/ml
1000 ng/ml

Confinmation

Procedure

GC/FID
GC/FID
GC/FID
GC/FID

Sensidvity

0.01% w/v
0.01% w/v
0.01% w/v
0.01% w/fv

Confirmation

Procedure

MS/Quant HPLC ...

#
"
L]

G(C/MS

Sensitivity

200 ng/ml
200 ng/ml
200 ng/ml
200 ng/ml
200 ng/ml
500 ng/ml
SO0 ng/ml

Diazepimy/Desmethyl GCGECD

Flurazepam/Desalkyl  GC/ECD

Chlordiazepoxide/
Desmethyldiazepam GCECD

100 ng/ml
104 ng/ml

3000 ng/m}

MS/GCECD
MS/GCECD

M5/Quant HPLC

100 ng/m!
100 ng/mi

300 ng/ml

STIMULANTS
Screen Confirmation

Procedure Sensitivity Procedure Sensitivity

Cocainc/
Benzoylecgonine RIA 25 ng/ml GC/MS
Amphetamine G(NPD 100 ng/ml "
1] Im nyml L]

Methamphetamine
" 100 ng/ml "

Phentcrmine

Ephedrine " 200 ng/ml "
Pseudoephedrine " 200 ng/ml "
Phenylpropanolamine i 200 ng/ml
Caffeine " 1007 ng/ml

25 ng/ml
50 ng/ml
50 ng/ml
5C ng/ml
100 ng/m]
100 ng/ml
100 ng/mi
MS/Quant GC/NPD 1000 rig/ml
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Codeine
Meperidine
Methadone
Pentazocine
Propoxyphene

ANTIHISTAMINES

Diphenhydramine
Chlorpheniramine
Brompheniramine

HALLUCINOGENS

Phencyvclidine

CANNABINOID?S

oLieen
rocedure
RIA
RIA
GC/NPD
GC/NPD

CC/NPD
GC/MPD

Screen
Procedure
GC/NPD

GC/NPD
GC/NPD

Screen

Sensitivity

50 ng/ml
50 ng/ml
250 ng/ml
250 ng/ml
250 ng/m)
250 ng/ml

Sensitiviry

200 ng/ml
200 ng/ml

200 ng/ml

Sensitivity

10 ng/ml

ensitivity

25 ng/ml
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Confinmation

Procedure

GCMS
GC/MS
MS/Quant GC/NPD
M5/Quant GC/NPD
MS/Quant GC/NPD
MS/Quant GC/NPD

Sensitivity

25 ng/ml
25 ng/ml
100 ng/ml
100 ng/ml
100 ng/ml
100 ng/ml

Confinnation

Procedure

MS/Quant GC/NPD
MS/Quant GC/NPD
MS/Quant GC/NPD

Sensitivity

100 ng/ml
100 ng/ml
100 ng/ml

Confirmation

Procedure
GCMS

Sensitivity
10 ng/mi

Confirmation

Procedure

GC/MS
GC/MS

Sensitivity

1.0 ng/ml
2.0 ng/ml
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ANALGESIC
Screen

Sensitivity
10,000 ng/mt

10,000 ng/m]
10,000 ng/ml

Procedure
Acetaminophen HPLC

Salicylate HPLC
Ibuprofen HPLC

ANTICONVULSANTS
Screen
Sensitivity

5,000 ng/m]
5,000 ng/ml

Phenytoin
Carbamazepine
Phenobarbital

(See Barbiturates)

Other:

Carboxyheraglobin  Visible/Spec 101

Confinnation

Procedure Sensitivily

HPLC 10,000 ng/ml
10,000 ng/'ml
10,000 ng/m!

HPLC
HPLC

Confirmation
Procedure Sensitivity

HPLC 5,000 ng/m!
HPLC 5,000 ng/ml
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ALCOHOL AND OTHER DRUG ABUSE IN THE WORKPLACE

Given that a large majority of the adult population of the U.S. is
employed, workplace-related drug use has potentially enormous impact on the
health, safety, and productivity of the Nation. Missing, however, i> any
sizable systematic research database on the extent of workplace-related druag
uca, fts impact on performance and productivity, and on the efficacy of
various workplace-based strategics to reduce drug use and its consequences.

Preavalence of Drug Use by the Workforce

National estimates of drua use in workplace populaticis have been
difficult to obtain. Several studies {Cook and Harrell 1987; Voss 1989),
utilizing survey data from national samples, demonstrate that drug use is not
simply a problem in unemployed people or -tudents, but that significant drug
use is occurring in employed people. Two 1985 surveys, providing replication
of findings in two independent samples, report significantly more illicit
drug use in younger persons (18 - 34 years), with highest rates for
marijuana. Approximately one in nine employed people report current use of
marijuana, with nearly double that rate (one in five) for younger people aged
18 - 34 yrs. In addition, there ave significant differences in drug use
among different occupational categories, with relatively lower rates in

grgfessional and managerial personnel compared to skilled and semi-skilled
abor.

In Newcomb, ore of the few existing studies examining drug use at
work, results from a sample of young (19 - 24 year old) employed individuals
in California showed that a large fraction (35.6 percent) of those employed
full-time admitted using drugs or alcohol while at work at least once in the
last 6 months (Newcomb 1988). Further breakdown of these data indicated
that 19.3 percent reported having used alcohol, 20.1 percent had used
marijuana, and 15.8 percent had used hard drugs while at work at least cnce
durirg the 6 months prior to data collection. The reported frequency of
marijuana use was particularly alarming in that 3 percent of the sample had
used 1t more than 30 times while working in the l2st 6 months.

In addition to national estimates of employment-related drug use based
on self-report data, some regional and industry-specific estimates based on
chemical testing have been made. As described above, tha Insurance Institute
for Highway Safety sponsored a study of 317 randomly selected tractor-trailer
drivers who provided blood and urine specimens for drug analysis (Lund and
others 1988). Overall, 29 percent tested positive for drugs of abuse. Of
these, 15 percent were positive for marijuana, 12 percent for over-the-
counter stimulants, 5 percent for prescription stimulants, 2 percent for
cocaine, and less than 1 percent for alcohol. This study represents a
particularly fine example of the application of rigorous scientific
methodology in a field experiment and demonstrates that valid estimates of
recent drug use in workplace environments are attainable.
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Drug use by the workforce may have regional as well as occupatijonal
variability. Data from the California Commercial Laboratory Drug Testing
Project, which monitors drug use trends throughout that State using data
provided by commercial laboratories involved in drug testing, show that
levels of drug use among employed populations are consistently lower than in
crirminal justice and drug treatment populations (Anglin and Westland 1989).
The employment testing data showed that 4 to 7 percent of employees tested
positive for marijuana, | to 2 percent for cocaine, and 1 to 3 percent for
arphetamines. Results were relatively constant over the 12 months of the
study.

Data from self-report studies and from various types of workplace drug
testing programs are beginning to fill a need for information on the extent
and nature c¢f workplace-related drug use. Such data are <ritical
prerequisites to further study of the effects of drugs on performance and
productivity.

Relationship of Drug Use to Performance and Productivity

The impact of drug use on measures of performance and productivity in the
workplace has been difficult to assess, partially because of the difficulty
in defining the extent of drug use by the workforce, but, perhaps more
importantly, because of the difficulty in designing and carrying out
controlled studies in workplace environments. Estimates of prevalence, as
described above, can be inferred from self-report data collected in surveys
or from various types of drug testing programs. Surveys have generally rot
collected Jata which lend themselves to aralysis of the impact of drug use in
the workplace, however.

The estimated costs to society of drug abuse are substantial,
ac.urding to the Alcohol, Drug Abuse, and Mental Health Administration
(Harwood and others 1984). The costs to society of drug abuse were
estimated to be $60 billion in 1983. The costs due to reduced productivity
and lost employment, that is, workplace-related costs, were $34 billion.
This study estimated the value of unrealized productivity due to druy use
based upon assumptions which need additional validation and which address a
narrow range of performance indicators. Several recent studies have begun to
expand on the study, in both retrospective as well as prospective manners,
looking at correlations between indicators of job performance and measures of
drug use, primarily absenteeism and job turnover rates.

The U.S. Postal Service is conducting a study to assess drug use
prevalence in its job applicant population and to evaluate the relationship
between drug testing results and job performance indicators (Normand and
Salyards 1989). A total of 5,465 job applicants at 21 sites were urine
tested for the presence of illicit drugs at the time of job application.
Test results were not disseminated to hiring officials and had no bearing on
these applicants’ success or failure in obtaining a position with the Postal
Service. Overall, 8.4 percent of those hired tested positive, approximately
two-thirds for marijuana, one-quarter for cocaine and 10 percent for other
drugs. Analysis of the data showed a significant association between test
results and each of the targeted employment measures, absenteeism and job
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turnover. Employees who tested positive were found te¢ be absent at a rate 43
percent greater than those who tested negative. Subjects who tested positive
for cocaine were more than three times as likely to be heavy leave users as
their drug-free counterparts. Involuntary job separation measured 40 percent
higher among the drug positive group members. Cocaine-positive applicants
displayed involuntary separation rates nearly twice that of those who tested
negative. Accidents, injuries, and employee benefit claims are additional
measures earmarked for analysis in this ongoing study. This study is the
first of its kind, a large-scale, prospective evaluation of the utility of
job applicant drug testing, and promises to provide valuable objective data
on a controversial subject.

A study of U.S. Navy recruits shares a key design feature with the U.S.
Postal Service study - the identification of drug users through urinalysis
and subsequent prospective performance evaluation. The study compares a
group of approximately 500 male recruits who had tesied positive for
marijuana {THC) at the time of induction with a matched group who tested
negative for any 1{illicit drugs (Blank and Fenton 1989). Cemographic
differences in education level, Armed Forces Qualification Vest (AFQT) scores
and race were factors between the THC positive and negative groups that
reached significance. Analysis of such varfables as age, narital status and
place of origin, on the other hand, revealed no appreciable differcnces
between groups. Examination of retention patterns showed that a greater
percentaga of the THC negative group (81 percent) than the THC positive group
{57 percent) were still in the Navy after 2 1/2 years. A total of 14
percent of those from the THC positive group left the Navy for drug or

alcohol-related problems, and another 21 percent were discharged 2arly for
other behavioral or performance problems. ([n contrast, only 1 percent of the
THC negative group were removed for drug/alcohol-related difficulties and
only an additional 8 percent for behavioral or performince problems.

In a considerably larger military sample, the utility of self-report
of pre-employment drug use in predicting on-the-job suitability was examined
(McDaniel 1988). Subjects studied were those 10,188 individuals who entered
military service within one year of taking a survey that included 2 number of
drug related items. The employment unsuitability measure was defined as
discharge from military service for reasons classified as "failure to meet
minimum behavioral or performance criteria”™ on or before September 30, 1987.
In the sample studied, 16 percent were discharged for unsuitability., Results
indicated that, in general, the earlier one begins to use drugs aad the more
one uses drugs, the greater tae probability of being unsuitable for
employment. However, operational validity of pre-employment drug use
measures was limited, and supplerentation of the drug screening program with
other unsuitability predictors was recommended.

Kandel and Yamaguchi (1937) found drug use to be predictive of job
turnover rate and decreased tenure on the job. Results obtained from their
sample of 24-year and 25-year olds were attributed to pre-existing
differences among individuals who start using drugs, rather than to the
effects of the drugs themselves. A history of job mobility was predictive of
future mobility and decreased earnings aver the life cycle.
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Similar studies are emerging from the privat2 sector. The Utah Power
and Light Co. (UP&L) drug program was sludied and provides additional data on
the correlation between drug use and Job performance (Crouch and others
1989). Drug-using enployzes were found to be absent more often than
controls, with drug-positive employees taking sick leave at a rate 35 percent
greater than control enployees and unexcused absences at a rate 240 percent
greater than control employees. While medical cost data analysis was
inconclusive, drug-pcsitive employees were five times more likely to have a
reportable vehicle accident than were controls. In a1 detailed cost-benefit
analysis, the program was found to provide a potential yearly cost savings to
the company of $660,000 if the differences in these measures between drug
users and nan-users could be eliminated.

In an ongoing, NIDA-sponsored, evaluation of drug use at the Georgia
Power Company, data were collected for a S5-year period on employees who 1)
drug-tested positive, 2) drug-tested negative, 3) entered an Employee
Assistance Program (EAP) for drug/alcoho!-related problems, 4) obtained
medical benefits for alcchol or drug treatment, 5) eanteved an EAP for other
problems, or 5) were discharged for problems other than drug and alcohol use
{(Sheridan and Winkler 1989). To date, those testing positive were compared
to those testing negative and to the workforce as a whole on several
measures of Job performance and productiviiy. As in the Postal Service
study, employres who tested positive for drugs had higher rates of
absenteeism, [Differences were found both in measures of ahsenteeism due to
sickness as well as due to various non-paid types of leave (docked time,
disciplinary suspensions, otc.). Employees testing positive averaged 48
hours of sick leave per yea+, while the workforce as a whole averaged only 23
hours par year. Even more dramatic differences existed in measurzs of non-
paid leave, with those testing positive averaging 75 hours of non-paid leave
per year compared to 1§ hours for the entire workforce. Additional aralyses
will compare drug-using groups and the other groups of employees mentioned
above with matched controls over a l-year observation period on measures of
absenteeism, accidents, and medical claims.

Although thare are few data available on the relationship between drug
use and on-the-job accidents, studies, such as the ones cited above, are
beginning to provide some initial relevant information concerning this
important indicator of job safety.

While not specified as directly work-related, data from patients
admitted to a shock trauma center in Baltimore may have relevance
(Soderstrom and others 1988). Over a third of those admitied (35 percent)
had blood levels of THC indicating recent use, which was approximately equal
to the percent (34 percent) who had significant levels of alcohol in the
blood. This study fccused on marijuana and alcohol, but did not test for the
presence of other drugs. It should be noted that most of the shock-trauma
admissions were from motor vehicle accidents.
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Until recently, tne lack of accurate toxicological data has presented
one of the major obstacles in defining the extent of alcohol and other drug
involvement in occupational injuries. Techrological advances over the past
usecade which insure accuracy and reliability of test results are finally
making studies of this nature feasible.

Lewis and Cooper {1989) assessed the proportion of work-related injuries
resulting in fatalities in which alcohol and other drugs were involved.
Statistics reported comprised select mortality vecords from Harris County,
Texas from the years 1984 and 1985. Demographic and toxicological
information was extracted from nearly 200 autopsy reports in which deaths
were classified as having occurred at work. Of those examined, close to 88
percent were tested for alcohol and/or a variety of drugs. A sizable
fraction of this group (13 percent) displayed detectable blood alcohol
content levels (BACs); a somewhat smaller qroup (7 percent) showed
detectzble traces of drugs. Interestingly, in cases where substances were
detected, they were most frequently alcohol and prescription drugs rather
than illicit substances. Demographic data showed that nearly 2all fatalities
tested for either alcohol or drugs (92 percert each} were men. All with
detectable BACs and all who tested positive for drugs, with only one
exception, were maie subjects. Almost 61 percent of positive BACs and over
half of the drug positive individuals were under 35 years of age.

External cause of death statistics showed several interesting trends.
Percentages of transportation vehicle accidents (30 percent) and homicides
(16 percent) with detectable BACs were substantial. Similar trends were
apparent among subjects testing positive for drugs other than alcohol.
Noteworthy results were also evident from an employment industry perspective,
Small sample sizes made data in* -.retation somewhat problematic. However,
the transportation/utilities 1inaustry data was of particular interest,
showing a disproportionately large number of deaths occurring while at work
as well as a disproportionate fraction with positive BAC or drug test results
in comparison with other industriec oxamined.
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PHARMACOLOGY /PHARMACOK INETICS OF MAJOR PSYCHOACTIVE DRUGS OR THE NTSB
ANALYTICAL TEST PLAN

The 1ullowing section summarizes material from Goodman and Gilman’s The
Pharmacological Basis of Therapeutics (Seventh Edition), A.G. Gilman, L.S.
Goodman et. al. (Eds.), Pharmacology The Third Generation of Progress, H.Y.
Meltzer (Ed.), and The _Encyclopedia of Psychoactive Orugs (vols.
1,6,9,13,16,17,18, & 19} S.H. Snyder (General Editor). This section provides
a concise summary of the source, major physical and behavioral effects, and
pharmacokinetics of many of the drugs detecte¢ in fatally injured truck
drivers,

Alcohol

Ethyl alcohol is commercielly available in a variety of beverage forms
differing primarily in their method of preparation and resulting potency.
Classed as a general anesthetic and a depressant of the central nervous
system (CNS), alcohol is typically ingested orally. Although it was formerly
considered to have clinical uatility in a variety of conditions, its current
usage predominantly is of a social nature.

Ordinarily, a systematic relatiunship exists between the degree of
alcohol’s effects on the CNS &nd its plasma concentration. Following
ingestion of moderate amounts of alcohol, impairment in performing tasks
which rely heavily on prior training or practice becomes apparent. Other
signs and symptoms which characteristically emerge include substantial
decrements in concentration, discrimination, motor coordination, and memory.
Cardiovascular function appears vrelatively unchanged following acute
episodes of alcohol ingestion. A state of severe intoxication, however, may
indirectly result in a depression of cardiovascular function. Detrimental
cardiac effects also are often evident when excessive alcochol use occurs on
a chronic basis. The degree and nature of alcohol’s effects on the
gastrointestinal system of an individual user depends upon his or her level
of alcohol tolerance, that person’s general state of health, and the
composition of recently consumed meals. Generally, however, alcohol acts as
an frritant on mucous membranes. ODue to its evaporation, alcohol lowers the
skin temperature when applied tooically and has found some utility in the
treatment of febrile conditions due to this action.

For centuries, alcohol has enjoyed sustained popularity due to its
extensive availability and its wide social acceptance. Therefore, it has
enormous abus2 potential as well as significant possibilities for dependence
development. Tolerance to alcohol gererally develops after repeated use,in
thgt characteristic effects require increasingly larger and larger doses to
achieve,

fFollowing ingestion, rapid absorption of alcohol takes place from all
areas of the gastrointestinal mucosa. Uniformity in its distribution is
quickly achieved throughout the body. Due to the rich vasculature in the
CNS, its alcohol concentration quickly approaches that found in the blood.
Ingested alcohol is largely oxidized by the liver, and the remainder is
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its rate of accumilation often exceeds its rate of elimination in chronic
sers. Marijuana use may be detectable by urinalysis for relatively longer
periods 1in chronic users than in occasional users as a result of this
accumulation.

The use of marijuana with other pharmacological compounds such as
alcohol is frequently reported. The combined effects of marijuana and
alcohol are additive. Consequently, the concurrent use of both compounds has
the potential for produzing even more erratic driving skills than the use of
either of these compounds alone.

Central Nervous System Stimulants
Cocaine

Cocaine, in its most commonly apbused form, is a white crystalline
powder-like substance obtained from the coca plant, indigenous to Bolivia and
Peru. Since cocaine’s most prominent systemic effect is found in it
potential for central nervous system stimulation, it is generally classed -
a psychomotor stimulant. The drug is self-administered through a variety of
routes including intranasal, intravenous, or in the case of its base, smoking
{commonly termed "freebasing").

The complexity of cocaine’s psychological effects results from the
influence of many factors. The dose and route of administration are critical
determinants of its impact. However, the overall impact may be somewhat
modulated by factors specific to the individual and the prevailing
environment. Cocaine’s initial actions are generally to produce a sense of
increased energy, exhilaration and euphoria. By the intranasal route, the
sensations experienced reach a peak after 10-20 minutes and have generally
dissipated within 60 minutes after administration. The intravenous route, in
contrast, provides more immediate and more pronounced effects but for only
half the duration. Increased mental alertness and sensory awareness are
frequently reported. Users also describe enhanced levels of self-confidence.
A profound decrease in appetite is often experienced. Nutritional problems
and severe sleep deprivation may result when abuse of the drug is chronic.
Subjectively undesirable effects often follow the initial pleasurable ones.
These may include irritability, depression and sleepiness. Cardiovascular
involvement related to cocaine use includes vasoconstriction leading to a
prominent rise in blood pressure and increased heart rate. In addition, an
increase in body temperature occurs after cocaine use. Since the use of
cocaine alters the brain’s normal electrical activity, seizures may occur.

Cocaine’s initial clinical use was as a local anesthetic. Although
its current utility as such is limited, 1{ts potent vasoconstrictive
properties do make it the topical anesthetic of choice in certain upper
respiratory surgical oprocedures in which excessive nasal bleeding is a
prominent risk.
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It is not clear whether cocaine use results in any furm of
physiological dependeace. Since no characteristic withdrawal symptoms appear
once cocaine use is discontinued, true physical dependence is doubtful.
Although a wide range of negative symptoms do follow cessation of use, the
mechanism underlying these effects are, as yet, undefined. While tolerance
occurs to a number of cocaine’s effects to a limited degree, a reverse form
of tolerance seems to develop for a second set of its effects. The abuse
potential held by cocaine is unquestionibly enormous. While its sought-after
stimulant effects are clearly a contributing factor to its abuse, alleviation
of the undesirable after-effects may trigger further use in some individuals.

The absorption of cocaine after intranasal, intravenous and smoking
ingestion is rapid. The cocaine time course characteristic by the
intravenous and smoking routes are similar and are more intense and rapid
than intake by the intranasal route. Cocaine is extensively and rapidly
metabolized by 1liver and plasma enzymes producing the metabolite
benzoylecgonine which is excreted in the urine.

Serious toxicity may result from the use of multiple drug combinations
that include cocaine.

Sympathomimetic Amines

The sympathetic nervous system is responsible for the regulation of a
homeostatic balance in a variety of organ systems. Agents which mimic or
modify the normal functioning of this system, therefore, have useful clinical
application, particularly as psychostimulants.

Amphetamines

Amphetamine and methamnhetamine, synthetic substances categorized as
psychostimulants, are considered members of this class. Most commonly, these
drugs are administered orally, intravenously, or intranasally, although the
smoking of methamphetamine has 2also recently gained popularity. The
behavioral and psychological effects of amphetamines are numerous and varied.
The most noteworthy effects include increased physical activity, euphoria,
and alertness. Elevation of mood and level of self-confidence also are often
reported.  Performance of simple repetitive tasks seems to be enhanced
fo'lowing low doses. In contrast, however, impairment is evident involving
tasks which rely on complex thought processes. The effects of amphetamines
on the cardiovascular system are generally dose-dependent. Small doses
result in elevated blood pressure. larger doses additionally produce an
increase in heart rate and force of contraction and may, sometimes, result in
arrhythmias or irregular heart rates. [Ingestion of amphetamines results in a
reduction of food intake and, consequent™ , in weight loss. Dilated pupils
and dry mouth may also be identifiers of aaphetamine use. The pupil dilation
may result in both extreme sensitivity to light and blurred vision.
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Clinically, amphetamines have most often been used in the treatment of
obesity. Amnphetamine cessation results in a number of adverse symptoms,
although scientific evidence for physiological dependence on these drugs has
not been demonstrated. Tolerance does appear to result from chronic use.

Following ingestion, amphetamines are partially metabolized to
inactive compounds by the liver and partially excreted unchanged in the
urine. Differences in urine pH cause the fraction of the administered dcse
which is excreted unchanged to vary considerably.

Attempts to employ amphetamines in counteracting alccohol’s effects on
tasks such as driving have been, in the majority of instances, ineffective
and extremely risky. A similar hazard is the use of amphetamines to mzintain
alertness in individuals who are fatigued. Increased alertness is of short
duration and does not compensate for impairment in judgment. Even the use
of amphetamines alone poses a substantial hazard to an individual engaging in
activities such as driving. The ability of these drugs to incresse a sense
of self-confidence may consequently increase the probability of risk-taking.

Ephedrine

A naturally ceocurring substance found in a variety of plants,
ephedrine is similar to, but less prominent than, the amphetamines in its CNS
effects. [Its most noteworthy clinical utility lies in its bronchial muscle
relaxation and, consegiently, its relief of bronchial constriction in
respiratory conditions such as asthma.

Phenylephrine

Phenylephrine is another widely used agent in this category whose
predominant action is its vasoconstrictive effect on peripheral arterioles.
Since 1local application of phenylephrine results in marked blanching and
vasoconstriction of nasal and pharyngeal passages a variety of upper
respiratory conditions may be alleviated by its use.

Caffeine

Carfeine, obtained from the fruits of naturally occurring plant
species, has been categorized as a xanthine derivative. Caffeine as well as
two additional xanthine derivatives, theophylline and theobromine, are most
commonly present in commercially available beverages such as coffee, tea, and
cocoa. Oral ingestion is, in most cases, the preferred route of
administration,

The primary action of all the xanthine derivatives is their
stimulation of the CNS. The ingestion of moderate amounts generally produces
arousing effects including a decrease in fatigue and an increase in the
clarity of thought processes. In contrast, however, skills dependent upon
fine muscular coordination, reaction time, and arithmetic accuracy may
display clearly adverse effects. Although direct evidenca regarding
caffeine’s effects on behavior is complex, certain consistencies appear to be
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present: caffeine enhances performance of simple tasks in which attention
plays a critical role, but causes performance decrements in tasks involving
short term memory. Undesirable indicators of CHS stimulation such as tremors
and 1increased restlessness begin to emerge as the dose of caffeine is
increased. Prominent cardiovascular effects are often characteristic of
moderate caffeine ingestion. Tachycardia and other cardiac arrhythmias are
sometimes evident in sensitive individuals. Other noteworthy characteristics
of xanthine derivatives include diuresis and bronchial muscle relaxation
which is useful in the treatment of asthma.

Due to the diversity in pharmacological actions of xanthine
derivatives, they have been employed in a variety of therapeutic
applications. A number of over-the-counter preparations used as analgesics
have incorporated caffeine, Caffeine has often been claimed as the most
popular drug in the world due to its widespread availability and use.
Caffeine is commonly ingested in excessive quantities. Therefore, the abuse
poteztia1 is large. However, tolerance to many of {its effects develops
quickly.

Caffeine is readily absorbed from the stomach and small intestine and
becomes widely distributed, reaching its peak plasma concentration within 60
minutes of ingestion. The majority of the dose ingested {5 slowly
metabolized by the liver. Only a small fraction is excreted unchanged in the
urine. The rate at which a person metabolizes caffeine is influenced to a
large extent by other drugs present. The simultaneous use of nicotine
fncreases the body’s rate of metabolism of caffeine whereas the use of
alcohol decreases it.

Caffeine has often been credited as useful in counteracting the
depressant effects of alcohol when rapid elimination of its effects are
desired.  Although much scieniific research has focused on investigating
caffeine’s utility in this regard, results have not conclusively supported
this notion. This drug combination may, in fact, add to the risk involved in
performing complex tasks by increasing the alertness of the individual, but
not concurrently enhancing his psychomotor performance. Similar confusion
exists concerning caffeine’s interaction with other drugs, such as
tranquilizers or marijuana.

Opioids

The entire class of drugs which possess morphine-like actions have
collectively been termed opioids. This group consists of both natural and
synthetic compounds.

Opium

Opium is extracted from the poppy plant, results in a number of
alkaloids 1including three which have clinical significance - morphine,
codeine, and papaverine - all of which are primarily employed as analgesics.
The opioids are administered by a variety of routes which include smoking,
oral ingestion and injection.
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The major effects of the opioids are exerted on the CNS and the
gastrointestinal system. Although the most noteworthy effect of thesc drugs
Yies in their ability to produce analgesia without loss of consciousness,
they additionally produce a wide array of symptoms including drowsiness,
decreased gastrointestinal motility and respiratory depression. Undesirable
offects often result when these drugs are administered to individuals wiho are
pain-free and include nausea, vomiting, difficulty in concentration, and
feelings of lethargy. Since moderate doses of these drugs by themselves show
eviden:e of impairment in various cognitive processes, tasks such as driving
are extremely dangerous. The most potentially dangerous CNS effect of these
drugs, however, is the respiratory depression they produce.

Opium’s recognized clinical utility 1in relieving adverse
gastrointestinal symptoms preceded its known potential as an analgesic. The
adverse effects produced by opioids may be responsible for lessening their
abuse potential. Characteristic features of drugs in this class are the
stgnificant level of physiological dependence and degree of tolerance they
are capable of producing. Clinically, these features constitute major
limitatfons to their therapeutic use. The severity of withdrawal symptoms
which occur following the cessation of use are dependent upon the degree of
drug dependence and the time frame within which the drug is withdrawn.

The opioids are readily absorbed following administration by the
intranasal, intramuscular, subcutaneous and smoking routes. A large fraction
of the drug administered undergoes metabolism by the liver and is recovered
as metabolites in the urine during the day following use.

The depressant effects characteristic of this group of compounds may
be extended in duratfon or increased in severity when used in combination
with other drugs. The mild respiratory depression caused by a therapeutic
dose of one of these drugs coupled with that produced by anothar CNS
depressant such as alcchol (ethanol) can, and has proven to, be fatal.

Sedatives/Tranquilizers

Anxiolytics/Benzodiazepines

Chlordiazepoxide (Librium) and diazepam (Valium} are two chemically
related synthetic compounds exemplary of the over one dozen available members
of the class termed benzodiazepines. With only a few exceptions, all drugs
in this group share a similar pharmacological profile. The benzodiazepines,
due to their primary purpose, are classified as minor tranquilizers or
anxiolytics. Typically, ingestion is by an oral or intravenous route.

The benzodiazepines’ actions on the CNS account for all their major
effects. These compounds are effective in the relaxation of wnuscles,
producing sedation and the vrelief of anxiety. Behavioral impairments
characteristically include increased reaction time, a decrement in motor
coordination and an impairment of recent memory and various psychomotor
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functions. Motor performance generally exhibits more profound effects than
cognition. The impairment c¢€ driving and similar complex psychomotor skills
may be significant.

Therapeutically, these drugs are valuable in the treatwent of anxiety,
insomnia, muscle spasms and neuromuscular disorders as well as assisting in
detuxification and withdrawal from alcohol or Dbarbiturates and its
associated symptoms. When used under proper medical sunervision, the level
of acute and chronic toxicity of the benzodiazepines is low. Howevar, their
relative safety and what was considered to be their low risk of dependence
potential generated their enormous popularity and, in many cases, their
tendency to be prescribed and abused excessively.

following oral administration of thase compounds, extensive metabolism
occurs in the liver., Some of the metabolites producad are credited with
pharmacological activity which may account for effects still present on the
day following ingestion. The benzodiazepines vary widely in their duration
of action and thair rates of elimination. Since most of these compounds tend
to be eliminated slowly, chronic use may result in detectable urinavy
concentrations for up to months after they are discontinued.

Use of the benzodiazepines in combination with alcohol (ethanol) may
be particulariy hazardous.

Barbiturates

Barbiturates are compounds derived from barbituric acid and classed as
sedative hypnotics or central nervous system Jepressants. These compounds
are often subdivided into categories based on their duraticn of action and
their rate of elimination. Most commonly, barbiturates are either fngested
orally or injected intravenously, These compounds clearly produce a
diversity of dose-related effects on behavior. Since their primary action is
to depress the centrai nervous system, symptoms such as sedation and an
overall depression of physiological and behavioral functions result {n a dose
dependent fashion and range from mild sedation to general anesthesta. A
decrease in 1inhibitions is also attributed to these drugs. Although the
effect of drowsiness produced by a therapeutic dose of a barbiturate is no
tonger evident several hours following administration, an overall CNS
depressant effect is often still noticed on the day foliowing drug use.
Although they may be subtle, impairments in fine motor skills and judgment
are often evident and may pose a significant visk when attempting to perform
complex tasks dependent upon these skills such zs driving.

Although these drugs formerly enjoyed widespread clinical usage as
sedatives, the relatively safer benzodiazepines have largely superseded them
in recent years. Due to the widespread availability of these drugs, however,
poisoning resulting trom their ingestion in excessive quantities has become a
major clinical problem. Those agents found to have the greatest abuse
potential are those in the short to intermediate acting categories such as
pentobarbital (Nembutal}) or secobarbital (Seconal). The repeated
administration of these drugs leads to physical dependence and increased
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tolerance or decreased response to a known constant dose of the compound.
The severity of withdrawal symptoms is largely dependent upon the frequency
of drug administration and the duration of action of the drug emplayed.

Following oral fngestion, barbiturate absorption takes place largely
from the intestine and is followed by extensive liver metabolism.

Barbiturates in combination with other CNS depressants are capable of
causing a severe degree of depression. These interactions are most commonly
reported with alcohol (ethanol) and, to a lesser extent, with the
antihistamines.

Psychedelics (Hallucinogens)

Natural and synthetic hallucinogenic drugs are substances that distort
the perception of objective reality. Hallucinogens create a state of
excitation in the cential nervous system. The effect of CNS stimulation is
unpredictable and may appear as a mood alteration such as euphoria or
depression; severe deprescion may so impair the individual’s Jjudgment that
suicide is possible, Perceptions of time, distance, direction, color, and
sound are distorted. Delusions and visual hallucinations may occur depending
on the dose. CNS stimulation may also result in anxiety and restlessness
until the drug effects are eliminated. Hallucinogens can also cause
"flashbacks® of the psychedelic effects long after the drug has been
metabolized. There is no evidence of physical dependence, however, repeated
use can cauce psychelogical dependence.

There are a large number of natural and synthetic hallucinogens
fncluding: peyote {wescaline from the peyote cactus); Psilocybin (psilocybin
and psilocin fruom Psilocybe mushrooms); chemical variations of mescaline and
amphetamines such as DOM (known as STP), DOB, MDA, and MDMA (known as X1C,
"Ecstasy®); LSD; and Phencyclidine (PCP) and retated chemicals (PCC, PHP,
PCE, TPCP, and TC?). Many hallucinogens are taken orally, although some are
taken intranasally or intravenously.

Phencyclidine

Phencyclidine (PCP) was the only hallucinogen identified in this
study. PCP was formulated nearly forty years ago as a human anesthetic but
was withdrawn because of 1its psychotropic effects. PCP was available until
1978 as an animal tranquilizer for seterinary use. PCP may be ingested in a
variety of ways, but is most frequently appiied to parsley, oregano,
marijuana, or mint and smoked. PCP produces an unpredictable variety of
effects including numbness, slurred speach, a blank stare, rapid and
involuntary eye movement including nystagmus. PCP can create auditory
hallucinations and visual distortions. The PCP user may feel detached or
estranged from their surroundings; have feelings of futility or
invulnerability and have severe mood disorders such as anxiety, violent
hostility, paranoia, and schizophrenia. As with other hallucinogens, PCP
may also cause “flashbacks" and {is exceptionally dangerous because of its
unpredictable mind altering effects.
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Mr. Dennis Crouck, H.S., Center for Human Toxicology
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Or. Bryan fFinkle, Ph.D., Center for Human Toxicology

Dr. Steven Gust, Ph.D., National Institute on Orug Abuse

Dr. Herbert Moskowitz, Ph.D., University of California, Los Angeles
Dr. Douglas Rollins, H.D., Ph.D., Center for Human Toxicology
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Mr. Ron Bickel, Center for Human Toxicology

Mr. John Moulden, National Transportation Safety Board
Mr. Kevin Quinlan, Naticnal Transportation Safety Board
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APPENDIX 6
PRIOR NTSB TRUCK STUDY RECOMMENDATIONS

The National Transportation Safety Board Safety Study on .'Tra1n1ng.
Licensing, and Qualiffcation Standards for Orivers of Heavy Trucks" (NTSB/SS-

86/02) included the following recommendations:

RECOMMENDATIONS

slation is pending in Congress to establish a National Driver License Program
for eoﬁercial drivgers. ?I’ghe Safety Board supports that concept and believes that under

fuch & program:

1) State agencies should test applicants' knowledge and performance, and
check their qualifications, using uniform standards and test procedures
developed by the Dizpartment of Transportation. A requirement for
formal training shouid be included in the prereqiisites for obtaining a

national license.

The functions of issuing the national license, maintaining driver records,
and suspending and revoking licenses should be shared by Federal and
state authorities, according to a plan developed by the Department of
Transportation.

Applicants for the National Driver License should be required to
surrender previously issued state driver licenses. Once a driver would be
issued a national license, all traffic violations, regardiess of vehicle
driven, should be recorded in a single corresponding file.

A recordkeeping system should be developed for those files, identifying
all license holders, so that no commerclal driver could obtain more than
one license.

Therefore, the National Transportation Safety Board made the following
recommendations:

~~-to the Secretary of Transportation:

Develop a program under which State and Pederal authorities would
jointly administer & National Driver License for commercial truck
drivers. Such a program should implement the one-license/one-record
concept, and a system should be developed that will keep track of the
records of all individuals holding a National Driver License. (Class 1I,
Priority Action) (H-8¢-8)
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--to the Professional Truck Driver Institute of the Trucking Industry Alliance:

Compile and submit to the Bureau of Motor Carrier Safety (BMCS) the
views of members of the trucking and truck driver training industries
concerning any needed revisions in the BMCS Proposed Minimum
Standards and Model Curriculum for 'fraining Tractor-Trailer Drivers.
(Class II, Priority Action) (H-86-14)

Develop a program for evaluating truck driver training schools, using the
Bureau of Motor Carrier Safety Minimum Standards as criteris, once the
standards have been validated. Such a program could be established In
coordination with the National Association of Trade and Technical
;Schools a;1d the National Home Study Council. (Class II, Priority Action)
H-86-15

Work with the National Safety Council to develop a guidance program
designed to reach as many people as possible who are considering &
career in commercial truck driving. The program should explain the
considerations in such a vocational cholce, the value of formal training,
and the factors to consider in selecting a truck driver tralning school.
The program also should inform prospective students about which schools
have met the criteria established by the Bursau of Motor Carrier Safety
Minimum Standards. {Class 11, Priority Action) (H-86-16)

--to the National Safety Councils

Coordinate development of a guidance program designed to reach as
many people as possible who are considering e career in commercial
truck driving. The program should explain the considerations in such &
vocational choice, the value of formal training and the factors to

consider in selecting a truck driver training school. The program should
also inform prospective students about which schools have met the
criterla established by the Bureau of Motor Carrier Safety Minimum
Standards. (Class I, Priority Action) (H-86-17)

-=t0 the American Trucking Associations, Ine.s

Work with the National Safety Council to develop a guidance progream
designed to reach es many people as possible who are considering a
career in commercial truck driving. The program should explain the
considerations in such a vocational choice, the value of formal training,
and the factors to consider in selecting a truck driver training school.
The program also should inform prospective students about which schools
have met the criteria established by the Bureau of Motor Carrier Safety
Minimum Standards. (Class 1, Priority Actlon) (H-86-18)
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In cooperation with the International Brotherhood of Teamsters, develop
guidelines and requirements for an apprenticeship training program for
commerclal truck drivers. (Class Il, Priority Action) (H-86-19)

Undertske a program urging member companies to hire only drivers who
have recefved formal truck driver training. Once the Bureau of Motor
Carrier Safety Proposed Minimum Standards for Training Tractor-Trailer
Drivers have been validated, stipulate that only drivers who have
graduated from schools that have met the criteria established by those
standards should be hired. The program also should encourage member
firms to participate in apprenticeship training programs. (Class 1I,
Priority Action) (H-86-20)

~=t0 the Private Truck Council of America, Ine.:

Work with the National Safety Council to develcp a guidance program
designed to reach as many people as possible who are considering a
career in commercial truck driving. The program should explain the
considerations in such a vocational choice, the value of formal training,
and the factors to consider in selecting a truck driver training school.
The program also should Inform prospective students about which schools
have met the criteria established by the Bureau of Motor Carrier Safety
Minimum Standards. (Class I, Priority Action) (11-86-21)

Undertake a program urging membe. companies to hire only drivers who
have received formal truck driver training. Once the Bureau of Motor
Carrier Safety Proposed Minimum Standards for Training Tractor-Trailer
Drivers have been validated, stipulate that only drivers who have
graduated from schools that have met the criteria established by those
standards should be hired. The program also should encourage member
firms to participate In apprenticeship training programs. (Class II,
Priority Action) (P -86-22)

--to the Owner-Operator Independent Drivers Associetion of America and the
National Assoclation of Truck Driving Schools:

Work with the National Safety Council to develop a guidance program
designed to reach as many people as possible who are considering a
career in commercial truck driving. The program should explal the
considerations in such a vocational choice, the value of formal training,
and the factors to consider in selecting & truck driver training school.
The program also should inform prospective students about which schools
have met the criteria established by the Bureau of Motor Carrier Safety
Minimum Standards. (Class II, Priority Action) (H-86-23)
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-=t0 the International Erotherhood of Teamsters:

Work with the National Sufety Council to develop a guidance program
designed to reach as many people as possible who are considering a
career in commercial truck driving. The program should explain the
considerations in such a vocational choice, the value of formal training,
and the factors to consider in selecting a truck driver training school.
The program also should inform prospective students about which schools
have met the criteria established by the Bureau of Motor Carrier Safety
Minimum Standards, (Class I, Priority Action) (H-86-24)

In cooperation with the American Trucking Associations, Inc., develop
guidelines and requirements for an apprenticeship training proyram for
commercial truck drivers. (Class I, Priority Action) (H-86-25)

--to the United States Department of Labor:

Draft and issue national standards for epprenticeship programs -in
commercial truck driving, and include comrmercial truck driving in the
Department of Labor's list of Occupations Recognized as
Apprenticesble. (Class I, Priority Action) (H-86-26)

-=to the Federal Highway Administration:

Expedite development of & battery of knowledge test questions and
performance test procedures, based on the Model Curriculum.of the
Bureau of Motor Carrjer Safety Proposed Minimum Standards for
Training Tractor-Trailer Drivers, and begin as soon as possible the
validation study and cost/benefit analysis of the Proposed Standards and
Model Cutriculum. (Class II, Priority Action) (H-86-27)

Undertaeke a program urging sll States to impose licensing requirements
on the truck driver training schools in their jurisdictions, and; once the
Bureau of Motor Carrier Safety Proposed Minimum Standards for
Training Tractor-Trailer Drivers have been validated, urge all States to
adept these standards in evaluating truck driver training 3ehools when
they apply for State licensure. (Class I, Priority Action) (H-86-28)

Develop a program for evaluating truck driver training schools, using the
Bureau of Motor Carrier Safety Proposed Minimuin Standards, once they
have been validated. If the Professional Truck Driver Institute of the
Tiueking Industry Alliance, or another body, is designated to perform
this evaluation function, provide advice and support to that organization.
(Class i, Priority Action) (H-86-29)

Eliminate the exemption from Part 391 of the Federal Motor Carcier
Safety Regulations granted to commercial drivers who work exclusivel
within a single city or commercial zone. (Class Il, Priority Aection
(H-86-30)

Clarify the purpose and procedures of the annual review of employee
drivers' traffic records, which Section 391.25 of the Federal Motor
Carrier Safety Regulations requires of motor carriers. (Class I, Priority
Action) (H-86-31)
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Stipulate in the Federal Motor Carrier Safety Regulations that no driver
may screen his or her own driving record in the annual review required
by the regulations. Designate ai impartial source t> which commercial
truck drivers who work independently must turn for the annual review.
This same source should administer the required road test to independent
operators. Require that independent operators using this source take the
knowledge examination required of other drivers. (Class I, Priovity
Action) (H-86-32)

Restructure the written examination required of commercial drivers by
the Federal Motor Carrier Safety Regulations. A battery of test
questions should be developed dealing with issues of safe operating
practice frequently encountered by most drivers. Drivers should be
prohibited from consulting answer sheets or other reference materials
while taking the examination, and & minimum passing score should be
established. (Class II, Priority Action) (H-86-33)

Eliminate the exemptions from portions of the Federal Motor Carrier
Safety Requlations granted to drivers not regularly employed as drivers
who operate commercial vehicles on an intermittent, casual, or
occasional besis. (Class II, Priority Action) (H-86-34)

--to the National Highway Traffic Safety Administration:

Take necessary action to assure that the Problem Driver Pointer System
is fully operational and available to the States for their use by the
Department of Transportation's published target date of February 1989,
(Class 11, Priority Action) (H-86-35)

Encourage State driver licensing authorities to use the Repid Response
System feature of the National Driver Register (NDR) at the earliest
practicable date both to obtain prompter access to NDR records and to
prepare for use of the Problem Driver Pointer System when it becomes
available. (Class II, Priority Action) (H-86-36)
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Actively work with the States to prepare them to participete in the
Problem Driver Pointer System by encouraging the adoption of necessary
statutory changes, provision of adequate budget and other resources,
implementation of appropriate administrative and technical ¢hanges, and
other preparations as needed. (Class II, Priority Action) (H-86-37

Also, the Safety Board reiterated Safety Recommendation H-83-21 made to the
Bureau of Motor Carrier Safety on May 3, 1983:

Upon completion of the testing of the Tractor-Trailer Driver Training
Standards, the Sample Model Curriculum, and final examination eriteria,,
amend Part 391, "Qualifications of Drivers,” of the Federal Motor
Carrier Safety Regulations to include criteria and standards for the
training of tractor-trailer drivers.

and Safety Recommendation H-83-68 made to the Federal Highway Administration on
December 5, 1983:

Revise Federal Motor Carrier Safety Regulation 49 CFR 391.43 to
incorporate a provision, similar to that specified in 14 CFR 67.20(a) for
airmen medical certifieation, which will prohibit the falsification or
omission of medical information in connection with a medical
certification physical examination.




142

APPENDIX G

In its study of "Braking Deficiencies on Heavy Trucks in 32 Selected
Accidents® (NTSB/SS-88/06), the National Transportation Safety Board also
made the following recommendations:

RECOMMENDATIONS
As a result of this study, the Natior:a!l Transportation Safety Board recommends:
~to the National Highway Traffic Safety Administzation:
Publish a final rule by June 1990 that will require automatic slack adjusters on all new

_ trucks equipped with air/mechanicel brake systems. (Class M, Priority Action)
. (H-88-30)
, -to the American Trucking Associations #n.d the National Private Truck Council:
Recommend that your member carriers adopt written policies regarding on-the-rosd
brake adjustment; if the drivers are responsible for performing such adjustments,
provide them with the necessary training. (Class Il, Priority Action) (H-88-31)
Recommend that your member carriers, a5 they replace worn brake chambers, instail

airbrake actuation devices that incorporate indicators to warn users when brakes
must be adjusted. (Class I, Priority Action) (H-88-32)
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TOXICOLOGICAL TEST RESULTS
FOR TESTS PERFORMED BY
THE CENTER FOR HUMAN TOXICOLOGY

The following abbreviations are used in this appendix to describe sample
volumes and groups of substances for which sample volumes were insufficient:

QNS means that the specimen quantity was not sufficient to conduct a complete
toxicological test.

ANALGS includes the analgesics, acetaminophen, salicylate, and ibuprofen.

ANTICONS are anticonvulsants, such as phenytoin and carbamazepine, but ai.s
include tests for the antihistamines: diphenhydramine, chlorpheniramine, and
brompheniramine.

BASES include tests for the anticonvulsants identified above, caffeine which
is a stimulant, and the opiates morphine, codeine, meperidine, methadone,
pentazocine, and propoxyphene.

BENZOS include diazepam and 1ts desmethyl metabolite, flurazepam and
desﬁlkf]’ chlordiazepoxide, desmethyldiazepam and desmethyldiazepam
metabolite.

STIMULANTS include cocaine and metabolites, amphetamine, methamphetamine,
phentermine, ephedrine, pseudoephedrine, and phenylpropanolamine.

THC includes the cannabinoids Delta 9-THC and Carboxy THC.

CASE SPECIMEN RESULTS
001 8lood Negative
002 Blood Negative
003 Vitreous Negative
{QNS for BENZOS, STIMS, ANTICONS)
003 Urine Negative
(QNS for BENZOS, STIMS, ANTICONS)
004 Blood Salicylate 23,000 ng/ml
005 Blood Cocaine 200 ng/ml

BE 130 ng/ml
THC 3/ng/ml
C-THC 25/ng/m}

006 Blood Negative
(QNS for THC, ANTICONS, ANALGS)
Vitreous Negative
(for THC, & ANTICONS)
007 Blood Alcohol .18%
008 8lood C-THC 8 ng/ml
Acetaminophen 11,000 ng/ml

009 Blood Negative
010 Blood Negative

011 B8lood Salicylate 36,000 ng/ml




CASE

012
013

014
015
016
017

018

019
020
021

022
023
024
025
026

027
028

029
030

031
032

033
034
035
036
037
038
039
040
041

042
043

044

APPENDIX H

SPECIMEN

Blood
Blood

Blood
81lood
8lood
Blood

Blood

Urine
Biood
Blood

8lood
Blood
Blood
8lood
8lood

Blood
Blood

Blood
8lood

B8lood
Blood
Urine
Blood
Blood
Blood
B8lood
Specimen Not Received
Blood
Blood
Blood
Blood

Blood
Blood

Blood

RESULTS

Methamphetamine 1,400 ng/ml

Cocaine 500 ng/ml

BE 870 ng/ml

THC 12 ng/ml

C-THC 36 ng/ml

Negative

Negative

Negative

Methamphetamire 350 ng/ml

Pseudoephedrine 120 ng/ml

BE 390 ng/ml

THC 4 ng/ml

C-THC 35 ng/m}

C-THC 132 ng/ml

Negative

BE 280 ng/rl

PCP 11 ng/ml

Negative

Negative

Negative

Salicylate 24,000 ng/ml
BE 88 ng/mi

C-THC 5.9 ng/ml

Negative

Amphetamine 990 ng/ml

Methamphetamine 300 ng/ml
BE 57 ng/ml

C-THC 22 ng/ml

CO 35% saturation
Negative

CO 32% saturation
Salicylate 25,000 ng/ml
Negative

Methamphetamine 160 ng/ml

Methamphetamine 1000 ng/m}
C-THC 16 ng/ml
Negative

Negative

Negative (QNS for CO)

Alcohol .18%
Negative
Negative

Alcohol .22%

C0 12% saturation
Negative

Alcohol .17%

BE 80 ny/m}

C-THC 5 ng/m}
Negative
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SPECIMEN RESULTS

Blood Negative
Blood
(QNS for all but RIA [except THC) Negative
and Volatiles)

8lood BE 120 ng/ml

Specimen N6t Received

Blood Negative

Blood Negative

Blood Negative

(QNS for BENZOS

ANTICONS)

Blood Hethamphetamine 370ng/ml

Blood (0 13% saturation

Blood Caffeine 2,500 ng/ml

Blood Alcohol .01%
Caffeine 1,500 ng/mi

Blood Negative

Blood Salicylate 10,760 ng/m)

Blood BE 160 ng/mi

Blood Caffeine

Specimen Not Received

Blood Amphetamine 190 ng/ml
Hethamphetamine 750 ng/ml

Blood Negative

Blood Caffeine 1,900 ng/ml

Blood Caffeine 2,000 ng/ml

Blood Amphetamine 130 ng/ml
Methamphetamine 1,600 ng/mil
THC 9 ng/ml
C-THC 174 ng/ml
Caffeine 5,600 ng/m}

Blood Caffeine 3,500 ng/ml

Vitreous Negative

Specimen Not Received

Specimen Not Received

Blood Codeine 700 ng/ml
Chiorpheniramine 180 ng/ml
Caffeine 5,000 ng/m}




Blood
Blood
B8lood

Blood
Blood

Blood
Blood

Blood
Blood

Blood
Blood

Blood

Blood

{QNS for BASES,
ANTICONS)
Blood

{QNS for STIMULANT
confirmation)
Blood

Blood

Blood
Blood

Vitreous
Blood
Blood
Blood

APPENDIX H

RESULTS

Negative

Caffeine 4,100 ng/ml
Ibuprofen - Positive
Negative

Amphetamine 64 ng/ml
Methamphetamine 328 ng/m)
Ephedrine 170 ng/ml
Caffeine 16,000 ng/ml
Negative

Caffeine 2,000
Alcohol .06%
Caffeine 1,500 ng/mil
Negative

THC 2 ng/ml

C-THC 16 ng/ml
Caffeine 1,400 ng/ml
CO 10% saturation
Caffeine 4,100 ng/ml
THC 3 ng/ml

C-THC 10 ng/m)
Caffeine 3,500 ng/m}
THC 4 ng/ml

C-THC 17 ng/ml
Caffeine 1,700 ng/ml
Negative (QNS for BASES,
ANTICONS, ANALGS)
Amphetamine 90 ng/mil

‘Methamphetamine 830 ng/ml

tphedrine 350 ng/ml
Negative

Caffeine 3,100 ng/ml
Ibuprofen - Positive

Negative

Caffeine 2,700 ng/ml
(codriver)

Alcohol .02% (driver)

Alcohol .10%

THC 22 ng/ml

€O 11% saturation

Ephedrine - Positive

Alcohol .11%

Caffeine 1,600 ng/ml

Caffeine 1,500 ng/ml

Negative
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CASE RESULTS

CO 41% saturation
097 Negativa
Methamphetamine 500 ng/m)
Ephedrine 90 ng/ml
THC 1 ng/ml
C-THC 18 ng/ml
Caffeine 1,000 ng/mi
Blocd Ephedrine 160 ng/mil
THC 3 ng/ml
C-THC 66 ng/m)
Blood Negative
Blood Caffeine 3,300 ng/ml
Blood Caffeine 2,900 ng/ml
Blood Alcohol .05%
CO 34% saturation
Blood Caffeine 4,100 ng/ml
CO 13% saturation
Blood Alcohol .09%
Caffeine 4,400 ng/ml
8lood Caffeine 2,000 ng/ml
CO 25% saturation
Blood Negative
Blood Caffeine 1,500 ng/ml
Pseudoephedrine 610 ng/m)
Blood Amphetamine 110 ng/m)
(GNS for THC) Methamphetamine 160 ng/ml
Ephedrine 120 ng/ml
Blood Phenylpropanolamine 500
ng/ml
Pseudoephedrine 2,700 ng/ml
Blood Caffeine 3,000 ng/ml
8lood BE 130 ng/m]
Caffeine 1,400 ng/ml
Blood Negative
{QNS for THC and
STIMS)

Specimen Not Received
Blood Alcohol ,19%
THC 2 ng/m}
C-THC 28 ng/inl
Blood Caffeine 2,500 ng/ml
8lood Caffeine 1,600 ng/ml
Blood Negative
Urine Caffeine 10,000 ng/ml
(QNS for CO)
8lood Caffeine 1,900 ng/ml
CO 26% saturation
Blood Caffeine 3,500 ng/ml
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CASE
019

120
12]
122
123
124

125
126A
1268
121
128

1368
137A
(case vehicle)
1378

(non-case vehicle)
138

139
140

14]1A
(case vehicle)

SPECIMEN
Blood

Blood
Specimen Not Received
Blood
Blood
Blood

Specimen Not Received
Specimen Not Received
Specimen Not Received
Specimen Not Received
Blood

Blood
Blood

Blood
Blood

Blood

Blocd

(QNS for BASES
ANTICONS)
8lood

8lood

(QNS for BENZOS
BASES, ANTVICONS,
ANALGS)

Blood

Blood

{(QNS for BENZOS
BASES, ANYICONS)

Blood

Blood
(ONS for ANTICONS)

Blood

Blood

(QNS for BENZOS
BASES, ANTICONS)
Blood

(QUS for

STIMS and BASES)

BESULTS

THC 10 ng/ml
C-THC 47 ng/ml
Caffeine 1,700 ng/ml

Caffeine 4,900 ng/ml
Caffeine 3,100 ng/ml
Cocaine 80 ng/m)

Bt 2,300 ng/m}

Alcohol .20%
Caffeine 1,100 ng/ml
Caffeine 3,600 ng/m}
Alcohol .18%

THC 1.7 ng/ml

C-THC 22 ng/ml

Bt 350 ng/m)
Caffeine 1,200 ng/ml
Alcohol .31%

CO 52% saturation
Caffeine 1,100 ng/m}
Negative

Negative

Caffeine 1,300 ng/ml
Salicylate - Positive
Hegative

Negative
Negative

Caffeine 1,100 ng/ml

Alcohol .23%
Caffeine 2,900 ng/ml
C0 14% saturation
Alcohol .08%
Negative

CO 61% saturation




1418
(case vehicle)

141C
{(non-case vehicle)

142
143

144
145
146

156A
1568
(case vehicle)
157
158
159
160
161
162
163
164

SPECTMER

Blood

(QNS for

BENZOS, BASES, and
STIHS)

Blood

(QNS for BENZOS
BASES and STIMS)
Blood

Urine

Blood

(QNS for THC, BENZOS
BASES, ANTICONS)
Blood

Blood

Blood

{QNS for all but
STIMS, ANALGS, and
RIA [except THC})
Blood

{QNS for BENZ0S
BASES, ANTICONS)
Blood

(QNS for BASES)
Blood

8lood

Specimen Not Received
Blood
Blood

Specimen Not Received
Urine

Blood
Blood

Specimen Not Received
Blood
8lood
Specimen Not Received
Specimen Not Received
Blood
Specimen Not Received
Blood
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RcSULTS
€O 45% saturation
Negative

CO 12% saturation
Regative for anticens

Pseudoephedrine - Positive

Negative
Caffeine 1,600 ng/ml
Negative

Alcohol .017%
Salicylate - Positive

Alcohol .04%
Ephedrine
lHegative

THC 1 ng/ml
C-THC 30 ng/ml
Caffeine 1,000

Negative
Alcohol .30%
Caffeine 1,600 ng/ml

Amphetamine 2,700 ng/ml
Methamphetamine
ng/ml

Salicylates - Positive
Caffeine 2,600 ng/nml
Caffeine 1,000 ng/ml

Caffeine 6,400 ng/ml
BE 480 ng/mi

Alcohol .17%

THC 1.4 ng/ml
C-THC 18 ng/mil
BE 234 ng/ml

>10,000
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CASE SPECTMEN
165 Blood

166 Blood
{QNS for BASES)
167 Urine

168 Urine

169 Blood
170 Blood
171 Blood
172 Liver
{QNS for all but
Volatiles, RIA)
173 Blood
174 Blood
(QNS for BASES,
STIMS, ANTICONS)
175A 8lood
{passenger, case vehicle)
1758 Blood
(driver, case vehicle)
176 8lood

177 Blood

178A Blood

(case vehicle)

1788 8lood

(non-case vehicle) (QNS for BASES,
ANTICONS, ANALGS)

179 Blood

180 Blood

181 Specimen Not Received
182 Blood

RESULTS

Alcohol .25%
Caffeine 2,500 ng/ml
Negative

Acetaminophen - Positive
Salicylate - Positive
Caffeine - Positive
Salicylate - Positive
Caffeine - Positive
Caffeine 1,600 ng/m)
Caffeine 2,400 ng/mi
Hegative

Negative

Negative
Negative

Negative

Negative

Alcohol .14%
Caffeine 1,200 ng/m}
Negative

Salicylate - Positive
Caffeine - Positive
C-THC 10 ng/ml

Alcohol .02%
Pseudoephediie 1,600 ng/ml
Caffeine 1,700 ng/ml

Negative
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TOXICOLOGICAL TEST RESULTS
FOR TESTS PERFORMED BY
STATE AND OTHER LABS

SPECIMEN RESULTS

Blood Negative

Blood Alcohol .02%

Blood Negative

No Other Lab

Blood Negative

No Other Lab

Blood Alcohol .

Blood Negative

Blood Negative

Blood Negative

Urine Negative

Blood Methamphetamine 100 ng/ml

Blood €0 19% Saturation

Urine Amphetamine - Positive

Blood Cocaine 1,960 ng/ml

Blood BE 430 n¢/ml

Blood Negative

Blood Negative

Blood Negative

Blood Hethamphetamine 250 ng/ml
Pseudoephedrine 120 ng/ml

Blood Cocaine 20 ng/m)
8E 260 ng/m)

8lood THC - Positive

Urfine THC - Positive

8lood Lidocaine 400 ng/m

Bile Cocaine Metabolites
Positive

Blood Negative

Blood Negative

8lood Negative

Blood Salicylate 24,000 ng/ml

8lood Negative

Urine Cocaine & metabolites,
phencyclidine - posftive

Blood Negative

Urine Negative

Blood C0 24.8% saturation

Blood Negative

Blood C0 26.5% saturation
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CASE SPECIMEN RESULTS

Blood Negative

Urine Diltiazem & Nicotine
positive

Blood Methamphetamine 277 ng/ml

Blood C-THC - positive

No Other Lab

Blood & Urine NHegative

Blood ' Negative

Blood Hematocrit 35.5%

Urine Salicylate - positive

8lood Alcohol .15%

Blood Negative

8lood Negative

8lood Alcohol 0.21%

Blood Negative

B8lood Alcohol .15%

Blood Negative

No Other Lab

Urine Pseudoephedrine 5,870 ng/mi

Liver Pseudoephedrine 760 mg/Kg

8lood Cocaine 37 ng/ml
BE 51 ng/ml
Amphetamine 37 ng/m)
Methamphetamine 49 no/m)

Blood Caffeine 6,000 ng/ml

Blood Negative

Blood Negative

Rlend Negative

Blood CO 7% saturation 053

Blood & Urine Negative

Blood Negative

Blood Negative

Blood Negative

Blood Salicylate 20,900 ng/nml

Blood Cocaine/Metabolites 299
ng/ml

Blood Negative

Blood Negative

Blood Arphetamine 50 ng/m)
HMethamphetamine 190 ng/mi

Blood Negative

Blood Negative

Blood Acetaminophen 2,000 ng/ml

Blood Amphetamine 130 ng/mi
Methamphetamine 1,870 ng/ml
Salicylates 4,700 ng/ml

Blood Negative




076
077
078

079
080
081
082
083
084
085
086
087
088
089

090

091A
(codriver)
0918
(driver)
092

093

094

095
096
097
098

SPECIMEN

No Other Lab
Blood
Blood
Blood

Blood
Blood
Blood
Blood
Blood

Blood
Vitreous
Blood

Blood
Blood
Blood
Blood
Blood
Blood
No Other Lab
Blood
Blood
No Other Lab
Blood

B8lood
8lood

Blood

8lood
Blood
Urine

No Other Lab
Blood
Blood
Blood

APPENDIX 1
RESULTS

Negative

Negative

Barbiturates RIA - positive
Phenobarbital 900 ng/m!
Negative

Negative

Negative

Negative

Amphetamine 50 ng/ml
Kethamphetamine 250 ng/ml
Dimethylxanthines 29,000
ng/ml .
Phenylpropanolamine 6,600
ng/ml

Negative

Negative

Alcohol .06%

Caffeine 1,500 ng/ml
Nagative

Negative

CO 5% saturation

Negative

Negative

Negative

Negative
Methamphetamine 452 ng/ml

Alcohol .01%
Chlorpheniramine 50 ng/ml
Negative

Negative

Negative

Alcohol 0.09,

Negative

Acetaminophen - pasitive
Caffeine - positive
Nicotine - positive

Negative

Negative

Methamphetamine 604 ng/ml
Amnphetamine 78 ng/ml
Alcohol .02%
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CASE SPECIMEN RESULTS

099 Urine C-THC - positive
Phenylpropanolamine
positive

100 Blood Negative

101 Urine Caffeine - positive

102 Blood Negative

103 Blood Alcohol ,05%

104 No Other Lab

105 Blood Alcohol .13%

106 Blood CO0 40% saturation

107 Blood Negative

108 No Other Lab

109 Blood Negative

110 81ood Hethocarbamal 790 ng/m!

Diphenhydramine 25 ng/ml
tphedrine 3,000 ng/ml
; Phenylpropanolamine 840

f‘ ng/ml
1 111A No Other Lab
; 1118 No Other Lab
| 112 Blood Negative
| 113 Blood Alcohol .04%
! Hematocrit 52%
Phentermine 500 ng/ml
114 Blood Alcohol .10%
115 Blood Caffeine - positive
116A No Other Lab
b 1168 No Other Lab
117A 8lood Negative
“ 1178 Blood C0 25% saturattfon
118 Blood Negative
119 Blood Negative
120 Urine Caffeine - positive
121 Blood Phenobarbital 900 ng/ml
122 Blood Negative
123 Blood : Negative
124 Blood Cocaine 320 ng/ml
Cocaine and metabolites
(Total) 7,500 ng/ml
125 Blood Negative
126A 8lood Phenylpropanolamine 462
ng/ml
Urine Phenylpropanolamine 46,030
ng/inl
Pseudoephedrine 1,100 ng/ml
1268 Blood Negative
127 Blood Alcohol 0.28%
Urine Alcohol 0.277%

Brain Alcohol 0.204%




CASE

128
129
130
131
132

133

134

135

136A

1368

137A

(case vehicle)
1378
(non-case vehicle)
138

139

140

141A

(case vehicle)
1418

(case vehicle)
141C

(non-case vehicle)
142

143

144

145

146

APPENDIX |

RESULTS

Alcohol 1.228%
Alcohol .216%
Negative
Alcohol .12%
Negative
Alcohol .32%
CO0 52% saturation
Negative
Negative
Negative
Negative
Negative
Negative

Negative

Alcohol .26%
Alcohol .14%
THC - positive
Negative
Alcohol .02%

Negative
Negative

Negative
Negative
Negative
Negative
Alcohot .13%
THC - positive
Cocaine 60 ng/ml
BE 370 ng/m)

BE - positive
THC - posttive
Negative
Alcohol .09%
NHegative
Negative

C-THC - positive
Negative
Negative

Alcohol .26%
Caffeine - positive
Lidocaine - positive
Negative
Negative
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CASE Sp RESULYS

1568 Bloand Negative
{case vehicle)
157 Blood Negative
158 Blood CO 12% saturation
Quinine - positive
Urine Acetaminophen - positive
_ Quinine - positive
Blood Negative
160 No Other Lab
161 Blood Negative
162 Blood Alcohol 0.189%
163 No Other Lab
164 Blood BE 160 ng/ml
Bile BE 1,030 ng/ml
Bile Horphine 5,580 ng/ml
165 Check File
166 No Other Lab
167 Blood & Urine Negative
168 Spleen Negative
169 Blood Negative
170 Blood Negative
171 No Other Lab
172 _ Spleen Negative
173 Blood Negative
174 Blood & Urine Negative
175A No Other Lab
(passenger, case vehicle)
1758 Blood & Urine Negative
(driver, case vehicle)
176 Blood Alcohol .15%
177 Blood & Urine Negative
178A No Other Lab
(case vehicle)
1768 Blood THC - positive
{non-case vehicle)
179 Blood Negative
180 Blood Negative
181 Blood Alcohol .10%
182 Blood Negative
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PART 391—{AMENDED)

1. The asuthority citetion for Past 391
conlinues to read as follows:

Autboarity: 49 App. US.C. 2505, 49 US.C.
504 and 3102 43 CFR 1.48.

2. Part 391 s amended by sdding
Subpart H to read es follows:

Subpart H~Controilled Substance
Testing

Sec.

391.81 Purpose and scope.

3183 Applicadility.

39183 Delinitions.

39187 Noiification of test results and
recordkeeping.

30129 Access 1o individual test results ot
test findings. .

39153 Implemeutation schedule.

39165 Drug wse prohititions.

39157 Presciibed drugs.

39199 Reasonsble catse testling
requirements. .

391101 Reasonable cavse testing
procedures, .

. 391103 Pre-employment testing

requizements. .

301.105 Biennia] testing requiremenis.

391107 Pre-employment and Bieanial
testing procedures.

301100 Random testing requirements.

391.111  Random lesting procedures.

391.133 Post-accident lesting requirements.

391115 Post-accident testing procedures.

391117 Disqualification.

391118 Employee Assisiance Program
(EAP).

391121 EAP tralning program.

391122 Aftee-care monitoring.

§ 35181 Purpose and ecope.

(2) The purpose of this subpart is to
reduce highway ac~idents that result
from driver use of cvntrolled substances,
thereby reducing fatalities, injuries, and
property damage.

(b) This subpart prescribes minimum
Federal salety standards to detect and
deter the use of controlled substances as
defined (n 49 CFR Part 40 (marijuana,
cocaine, opiates, amphetamines and
phencyclidine (PCP)).
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(c) As part of reasouebie cause drug
testing programs establizaed pusrsuant to
this subpart, motor carricts may test for
drugs in addition t9 those specified in
this pa 1 only with approvs! granted by
the Fec :ral Highway Admiristrator
under 49 CFR Part 40 and for substances
for which the Department of Health and
Human Services has established an
spproved testing protocol and positive
threshold.

| $391.83 Applics un.

(8) This subpa - 'plies to motor
carriers and persons who nperate a
commercial motor vehicle as defined in
this subpart in interstate commerce end
are subject to the driver qualification
requirements of Part 391 of this
subchapter,

(b) This subpart shall not apply to any
person for whom compliance with this
subparl would violate the domestic laws
ot policies of snother country.

(¢} This subpart is not effective unti)
January 1. 1990, with respect to any
peison ior whom & {oreign government
contends that application of this subpart
raises questions of compatibility with
that country’s domestic laws or policies. -
On or before December 1, 1989, the
Administratnr shall [ssue any necessary
amendment resolving the applicability
of this subpart to such person on end
efter January 1, 1990.

§ 39185 Definitions,

As used in this subpart— :
“Collection site” means a place whe
individuals present themselves for the -
purpose of providing body ftuld or issue
samples to be analyzed for specified -

controlled substances. The site must

possess all necessary personael,

materials, equipment, facilities, and

supervision to provide for the collection,

security, tempocary storage, and

Iunsyi)omtion ot shipment of the
amples to a labozatory.

“Commercial motor vehicle™ means
any sell-propelled or towed vehicle used
on public highways in interslate
commerce to transport passengers or
ptoperty when:

{a) The vehicle has a gross vehicle
weight rating or gross combination
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weight rating of 26,001 or more pounds;

or

(b) The vehitle is designed to
transpozt mote than 15 passengers,
including the driver; or

(c) The vehicle is csed In the
transportation of hazardous mzlerials in
8 quantity requiring placarding :under
regelations issced by the Secretary
under the Hazardous Materials
Transportation Act (43 U.S.C. App.
1801-2813).

“Controlled :ggsg;:me' ha(g. the 3
meaning assigo 21U8C 802 a
incledes all sobstances Ested on
Schedules | through V a3 they may be
revised from time to time (21 CFR 1308).

*Drivers subject Lo lesting " meany
employee drivers and contract drivers

contract for 90 days or more in
any period of 565 days. '

“Drug” means any ssbstance {other
than alcobol) that is & cantrolled
substance as defined in this section and
49 CFR Part 40.

‘FHWA “ means the Federal Highway
Administration, U.S. Departroent of
Transportation.

“Ivterstote commerce” means trade,
traffic, ar transportation in tte United
States which s between @ placein a
State and a place outside of such State
(including a plece outside of the United
States) or is between two places in a
State through another State or a place
oulside of the United States.

“Medical proctitioner” means a
licensed doctor of medicine {MD) or
osteopathy {DO) oz a doctor of dental
surgery (DDS) authorized to practice by
the State in which the person practices.

“Medical Review Officer” means a
licensed doctoz of medicine or
osteopathy with knowledge of drug
abuse disorders thal is employed or
used by & molor carrier to conduct drug
testing in accordance with this past.

*Motor carrier” means a for
motor carrier or & private motor carrier
of property. The lerm “motor carrier™
includes a motar carrier’s agents,
officers and representatives as well as
employees resfiomm!:‘f:;: hiring,
supervising, training, or
dispsiching of drivers and employees
concemed with the installation,
inspection, and mainienance of molor
vehicle equipment and/or accessaries.
For purposes of subchapter B, the
definition of “motor corrier” includes
the terms “employer” and “exempt
molor carrier.”

*Randam seleclian process” means
that drug tests are unannounced; that
every driver, of & motor carrier, subject ©
to test-testa conducted annually shall
equel or exceed Gty percent {50%) of the
total nuraber of drivers subject ta testing
of a motor cander.
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“Reosoncble couse™ means that e
molor carrier believes the actions cr
appearance or conduct of 8 commercial
motor vehicle driver. on duty as defined
in § 395.2 of this su' hapter, are
indicative of the us of a controlled
substance.

§391.87 Nottfication of test results and
recordkesping.

(8) A motor carrier shall notify its
driver or driver-applicant of the results
of a controlled substance test conducted
under this subpart

(b] A motor carrier shall notify-—

{1’ A driver-applicant of the results of
s pre-employment controlled substance
test condacted under this sobpart
provided the driver-applicant requests
such results within 60 days of being
notifi2d of the disposition of the
employment application; or

(2) A driver of the results of &
perfodic, random. or post-accident
controlled substance test conducted
under this subpart provided the results
were positive. The drver must also be
advised what drug was discovered.

(c) A motor carrier shall ensure that
all records related to the administration
and results of the drug testing program
for its drivers subject to the testing
requirements are maintained for a
minimum period of § years except that
individual negative test resulls shall be
maintained for a minimum of 12 menths.

{d} A medical review officer shall be
the sole custodian of individuals test
results. The medical review officer shall
retain the reports of individual test
resuits for 2 minimem of 5 years.

{e} A motor carrier shall retain in the
employee’s qualification file such
{information that will indicatz only the
following:

{1) The employee submitted to &
contrclied substance test.

{2) The date of such test.

{3) The Jocation of such teal.

{4) The identity of the persoa or entitly
performing the test.

{5) Whether the test finding was
“positive” or “subnegative.”

{f) A motor carrier shall produce upon
demand and shall permit the
Administrator to examine all records
related to the administration and results
of controlled substance testing
performed under this part.

{g) A motor carrier shall maintaln an
annual (calendar year} summary of the
records related to the administration
and results of thepe?wﬂdedm%‘bﬂ&m
testing program orme op this
subpart. This summary shall include, at
. e

1) The tolal number of controlled
substance tests administered;

{2) The number of cantrollied
subslance testy administered in each
categary (i.e. prequalification, periodic,
reasonable cause, and random):

{3) Tha total number of individuals
who did not pass a controlled substance
test; :

(4} The total numbez of individuals
who did not pass a controlled substance
test by testing category; -

(5) The disposition of each individval
who did not pass a controlled sebstance
test;

(6) The namber of controled
substances tests performed by &
leboralory that indicated evidence of &
probibited controlled sobstance or
metabolite in the screening testin s
sufficient quantity o warrant a
confirmatory lest;

(7) The number of controlled
substance tests performed by &
laboratory that indicated evidence of a
prohibited controlled substance o2
metabelite in the confirmatory testin a
sufficient quantity to be reported as @
“positive” finding to the medical review
officer; and S

(8) The number of controlled
substance tests that were performsd by
8 laboratory that indicated evidenee of a
prohibited controlled subttance or
metabolite in the confirmatory testin a
sufficient quantity to be reparted as a
“positive”” finding by substance category
{e.8. marijuana, cocaine, oplum, PCP, or
amphetamine).

§391.08 Accessto individua! tesl results
o test findings.

(a) No person may obtain the
individual tests results retained by a
medical review officer, and po medical
teview officer shall release the
individual test rerults of any employee
to any person, without first obtaixi
wript;:n mdmggon f&)‘m the le-:;h
employee. No in this paregrs
shall prohibit a medical review cificer
from releasing, o the employing motor
carrier, the infornation delineated in
§ 391.87{e) of thia subpart.

) No person may obtain the

ormation delinealed in § 391.87(¢) of

this part and retained Ly & motor
carriet, and no motor carrier shall
telease such information about any
e.nployee ar previous employee, without
first o writien suthorization
from the tested employee. :

§391.9) implementation schedule.

(a) This rule ta effective December 21,
1968.

(b) Motor carriers with 50 or more
“drivess subject to testing” are
to implement a controlled substance
testing program which mcets the




provision of this Part by Dzcember 21,
193¢, for those dnvers.

{c] All motor carrietrs with less than 50
“drivers subject o tesliﬁ" are required
to implement a controlled substance
testing program which meets the
provisions of this subpart by December
21, 1990, for all drivers.

(d) During the first 12 months
following the insititution of random drug
testing pursuant to this ru'e, a motor
carrier shall meet the following
conditions:

(1) The random drug testing is spread
reasonably through the 12-month period;
(2) The last test collection dyring the
year is conducted at an annualized rate

of 50 percent; and

(3) The total number of tests
conducted during the 12 months is equal
to at least 25 percent of the drivers
subject to testing.

§ 39185 Orug use prohidlticns.

{a)} No driver shall be on duty, ss
defined In § 395.2 of this subchapter. if
the driver vees any controlled
subslances, except as provided in
§ 391.97 of this parL.

{b} No driver shall be on duty, as
defined in § 395.2 of this subchapter. if
the driver lests positive for use of
controlled substances, except as
provided in § 391.97 of this pant.

(¢) A person who lests positive for the
use of a controlled substance, as defined
in 49 CFR Part 40, is medically
unqualified to operate & cornmercial
motor vehicle.

(d) A person who refuses to be tesled
under provisions of this subpart shal)
not be permitted to operste a
commercial molor vehiele. Such refusal
shall be treated es a positive test and
subject the driver 1o the restrictions
contained in paragraph (¢] of this
section

§391.97 Prescrded druge

(8) Affirmaiive defense. Any driver
who is slleged to have violated § 391 .05
of this subpart shall have available as
an affirmatve defense, to be proven by
the driver thyough clear and convincing
evidence, that his/her use of a
controlled subsiance (except for
methadone) was prescribed by a
licensed medical practitioner who is
famitiar with the driver's medical
history and assigned duties. The MRO
mcz provide an opportunity for & driver
to discuss 8 positive test result and
clarify if a prescribed medication was
involved.

(b) The rules in this subpart do not
prohibit s motor carrier from requiring a
driver to notify the motor carrier of
thereapeutic drug use.
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§301.9% Ressonable cause leating
reqQuirements.

{a) A motor carrier shall reguire &
driver lo be tested. spon reasonable
cause, for the use of controlled
substances.

(b) A driver shall submit to testing,
upon rersonable cause, for the use of
controlled substances when requested
to do so by the employing motor carrier.

(c) The conduct must be witnessed by
at least two supervisors, if at all
feasible. 1f only one supervisor is
available, ¢cnly one suparvisor need
witness the vondact. The witnesses must
have received tr in the detection
of probable drug vae by observing a
person’s bebavior.

(d) ke documentation of the driver's
conduct sh prepared and signed by
the witiesses within 24 hours of the
observed behavior or before the results
of tiae tests are released, whichever is
earlier.

§391.101 Ressonable cause testing
procedure:.

(a) A motot carrier shall ensure that
the driver is transported immediately to
a collection site for the collection of a
urine sample.

(b) A metor carrier shall ensure that
the controlled substance testing
performed under paragraph (a) of this
section conforins with 43 CFR Part 40.

§ 391.103 Pre-employmer:t testing
requicements.

(a} A motor carrier shall require a
driver-applicant who the motor carrier
intends o hire or vee to be 1ested for the
use of controlied substances asa
prequalificatioa condition.

{b) A driver-applicant shall submit to
controlled substance testing as a
prequelification condition.

{c) Prior to collection of & urine
sample under § 391.107 of this subpart &
driver-applicant shall be notified that
the rample will be tested for the
presence of controlled substances.

(d) Exceplion. (1) A molor carrier may
use & driver who {s & regularly employed
driver of another motor carrier without
complying with paragraph (a) of this
section, {f the driver meets the
requirement of § 391.65 of this
subchbapter.

(2) A motor carrier m use a ériver
who (s not employed tested by the
molor carrier provided the motor carries
assures itself that the driver participates
in & controlied substance testing
program which meets the requirements
of this aubpart A motor cerrier who
uses & driver more than once & year may
sasure ftself once every 8 months. The
molor cerrier's assurance shall an &
tinimum, consist of coolacting ke
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controlled subsiance testing program
entity prior 1o usiag the driver and
obtaining the following information:

(i) Name and address of the program.

(i) Verificalion that the driver
participates in the program.

(iii) Verification that progrem
conforms to the 49 CFR Part 40.

(iv) Verification that driver is
qualified under the rules of this subpart.

(v) The date the driver was last tested
for controlled subs’ances.

{3} The motor carrier who exercises
paragraph (d}{2) of this section shall
include the information obtsined from
the controlled substance testing
programs {n § 391.103{d) separately from
the motor carrier’s own anti-drug
program.

(4) The motor carrier shall retain the
information required in § 391.103(d} in
the driver's qualification file as required
under § 591.51 of this subchapter.

§ 331.105 Blennial (periodic) testing
requirements.

(a) A motor carrier shall require a
driver to be tested once under the
requirements of this section for the use
of controlled substances during the first
medical examinaidon of the driver afier
implementation of the drug testing
program.

(b) Exception. A motor carrier may
use & driver who participatesin a dru2
testing program of snother motor cerriet
or controlled substance test consoriium.

(¢} A motor carrier may discontinue
periodic testing after the first calendar
year wheo the mo‘or carrier bas
implemented its zandom drug testing
prograro according to the
implementation schedule sad. therefore,
is testing 50 percent of drivers subject to
testing under its random drug testing
program.
$391.107 Pre-amployment and blennial
testing procedures.

{a) The sample shall consist of a urine
specimen.

(b) A motor carrier shall ensure its

controlled substance teating program
conforms with 49 CFR Part 4.

§ 391.10% Random testing requirements.

{8) A motor carrier shall use a random
selection process o select and requesta
driver to be tested for the use of
controlled substances.

(b} A driver aball submit to controlled
substance testing when selected by s
random selection process used by »
motor catric.

§ 351.111 Random testng procedures.
(2} The sample shall consist of a urine
specimen.
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(b} A motor carrier shall ensure its
drug testing prograin conforms with the
49 CFR Part 40.

§$391.113 Post-accident testing
reQuirements.

(8) A driver shall provide a urine
specimen to be tested for the use of
controlled substances as soon as
possible after a reportable accident but
in no case later than 32 hours after the
sccidert :

(b) A driver who 1s seriously injured
and cannol provide a specimen at the
time of the accident shall provide tke
necessary authorization for cbialning
hospital reports and other documents
that would indicsie whether there were
any controlled substances in hisfher
systez.

$§ 3301115  Post-accident testing
procedures.

(a) The sample shall consist of a urine
specimen.

(b} A driver shall ensure that the
specimen i farwarded and processed
by & laborstory which conforms with the
49 CFR Part 40 Guidelines.

§361.117 Disquaiification.

(2) Disgualificotion for refusal. Except
for a driver who meets the conditions of
§ 391.113(b). a driver shall be
disqualified by issuance of a letter of
disqualification for a period of 1 year
following a refusal to give a urine
sample when the driver has been
{nvolved in a fatal accident.

(b) Disqualification for use of
controlled substances.

A driver shall be disqualified by
issuance of a letter of disqualification
for » period of 1 year for a positive test
of controlled substance use when the
driver has been involved in a fatal
accident.

§391.919 Employee Assistance Program
{EAP).

(&} Every motor carrier shall establish -

en EAP program. The EAP program
shall, as s minimum, include—

(1)} An educational and trainin
component for drivers which sd
controlled substances;

{2} An education and training
compenent for supervisory personnel
wh;ch sddresses controlled aubstoences;
an

{3} A wiitten statement, on file and
available for inspection, st the motor
carrier’s principal place of business,
outlining the molor carries's EAP.

§ 301.121  EAP tralning program.
(2) Each EAP ghall consist of an
oo ‘alning program for the motor
pervisory personne] and all
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{b) The training program must include
at least the following elements:

(1) Tte effecta and consequences of
controlled substance use on personal
health, safety, and the work
eavironment;

(2) The manifestations and behavioral
causes that may indicate controlled
substance use or abuse; and

(3) Documentation of training givea to
drivers and motor carrier supervisory
personnel.

(d) EAP training programs for ali
drivers and supervisory personnel must
consist of at least 80 minutes of training.

§391.123 Aftercare monitoring.

Afier returning to werk, drivers who
test positive must continue in any after-
care program and be subject to follow-
up testing for not longer than 60 months
folo retum to work.

3. In § 391.41, paragraph (b)(12) is
revised to read as follows:

§ 391.41 Physical qualifications for
drivers,

L ] * L | ]
L

(12) Does not use a Schedule ) or
other substance ideatified in Appen:
D to this subchapter,! an amphetamiae,
8 narcotic, or any other habit-forming
drug: meets the requirements of Subpart
H; and

4. In § 391.43, paragraph [c), 8 new
instructional paragraph is added after
the paragraph headed Diabetes and in
paragraph {e) the first paragraph of the
Medical Examiner's Certificate {s
revised to include centrolled substance
testing to read as follows:

§991.43 Medicy examination; certificate
of physical examination.

‘C) "
itstructions for Performing and Recording
Fhysical Examinations

. - L} * -

Controlled Substance Testing. Tesling
procedwies and requirements as contsined in
Subpart H, Controlled Substance Teating.

] L ]

Medical Examiner's Certificate

1 certify tha! ! have examined {driver'a
aawe {prini}) in accordance with the Federal
Motor Carrier Safety Regulations (49 CFR
391 41 through 391.49) and with knuwledge of
bisfher duties. I find him/ber qualified under
the regulstions lacluding the requirement for

controiled subste-.ce testing as required by
Subpart H of 49 CFR Par 391.

4 [ L | ] L]

3 A co9y of the Schedule | druge and othet
substances may be obtainad by writing lo the
mmtotomgc of Motar Carrier ud%m .
Washington, DC 20500, or 10 Regional Office o
Motor Carrinr and Highwey mm Federal

Bhwsy Administration at the address given I
§ 5027 of this subchapier.

PART 394—{AMENDED)

5. The suthority citstion for Part 394
continues to read as follows:

Avthority: 42 US.C. App. 2508: 49 US.C.

504 and 3102 49 CFR 144,

8.1n § 394.7, # new parograph (b)(11)
is added and reads as lollg:u:

§354.7 Immadiale noification of fatal
accidents,

L < | ] * *

[b LN I ) .

(11) The results of a drug test
performed in accordance with § 391.113
of this chapter.

7.1n § 3949, paragraph (b) {s revised
to read as follows:

§3549 Reporting of accidents,
(b) The motor carrier mus! fill in the
report form in accordance with the
instructions in § 394.20, completely and
accurately with the most ielisble
information available to it at the time
the report is filed. Controlled substance
testing. if performed, shall be noted
under item number 27 of § 394.20{a} and
under item number 28 of § 394.20(b).

8. In § 394.20, item 27 of paragraph {a)
and item 28 of paragraph {b) are revised
to include information concerning
controlled substance testing end reads
as follows:

§394.20 instruction for preparing accident
reports.

(8) LI I

1tem 27: An account of the accident
conteiring the most relisble information to
which the motor carrier has access at the
time of reporting. sufficiently detailed and
complele to coavey an understandirg of bis/
her version of the sccident shall b2 entered
under this item. This account shauld be
contist ... *3 anextra sheat of paper if more
$pac- irr-- “ed Eitheronthe formor s
separ. .. - .of paper indicate whether s
test for costolled suhatances was performed,
the type of test performed. and the resulis of
the test.
& 4 * ] [ ]

4+ & @

ltem 28 An accoun! of the accidemt
containing the most reliable infcrmation 1o
which the motor carrier has access ot the
time of reporting. sufficiently dew2lled and
complete 10 convey an undzratanding of his
version of the accident sball be entered under
this itezn. This account saould be continved
oD an extra sheel of paper il mors space s
peeded Either co the form or & separate
sheet of paper, Indicate whetber a test for
controlled substances was performed, the
type cf test performed, end the results of the
test.

[FR Dot 88-265613 Filed 31-15-88; 353 pm}
BRLWNG COLE 4910-22-M
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APPENDIX X
STATISTICAL TESTS
USE OF CHI SQUARE TO DETERMINE SIGNIFICANCE

The comparison of the distributions of a variable in two populations or
in a population and a sample is not as obvious as {t may seem, since all
observations involve some degree of uncertainty. The use of a procedure
called chi square (X2) permits the comparison of two distributions by making
it possible to determine whether, at a partié;ular probability level, the
distributions are or are not the same. is particularly suited to
situations where observed frequencies of a variable are to be compared to
taeoretica\ fraquencies. It has extensive application in statistical work.

is defined by X2 — Z__ (OE Dg

= an observed frequency
= an expected frequency

If the d\screpanc¥ between the observed frequency and the expected
frequency 1is 1large, will be Tlarge. As the number of observations

increases, the critical value of X¢ (the point at which the differences
between the two distributions 1is said to be significant) increasas. A
generally accepted level of confidence is chosen, and then the calculated

values of X¢ are compared against those required to achieve the chosen level.
In this report, a level of .05 was chosen as the minimum level at which the
differences would be said to be significant. This means that the chances are
5 in 100 (or less) that the differences in the distributions would occur
randomly, even with no actual differences between the expected and thg
observed distributions. An example of an appropriate application of the X

test would be in analyzing the time of day (or the day of the week) in which
an accident occurred. Standard tables of the required values, as well as a
more detailed explanation of this procedure, can be found 1in most
introductory statistics texts.
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USE OF A “Z" TEST TO DETERMINE DIFFERENCES OF MEANS

Let H; and M; be the sample means obtainad in samples of sizes My and N
drawn from respective populations having means of u; and us and standar
deviations of dj and Jy. Consider the null hypothesis that there is no
difference between the population means, or the samples are drawn from two
populations having the same mean. The sampling distribution of differences

in means s approximately normally distributed with mean and standard
deviation given by:

2
2

N TR

where we can, if necessary, use the sample standard devigiions as estimates
of dy and dj.

Mean (Hl - M) =0 St. Dev (Ml - Hz) = \I d d

By using the standardized variable or "z" score given by:

Hl ~- !-!2

N St.Pev (M, - M

Z
1 2)

we can test the null hypothesis against alternative hypotheses {or the
significance of an observed difference) at an appropriate level of
significance. In this report, a level of .05 was chosen as the minimum
level at which the differences would be said to be significant. For a two-
tailed test, the results are significant at an .05 level if "z" lies outside

the range of -1.96 to 1.96. If "z" is greater than 1.96 or less than -1.96,
we conclude that at the .05 level, there is a significant difference in the
mean of the two groups. Hence, if a "z* test is being done on the mean age
of drug abusers vs. the mean age of non-drug abusers and "z" corresponds to

significant results, we conclude that one group probably is younger than the
other.

For a two-tailed test, the results are significant at the .01 level if
"z" lies outside the range of -2.58 and 2.58. If results are significant at
the .05 level, bui not at the .01 level, we conclude that the results are

probably significant and further investigations of the phenomena are probably
warranted.




APPENDIX L
PROBABLE CAUSE TASLES

The tables on the following pages summarize the probable cause of each
accident in this study. Column abbreviations have the following meanings:

0

"Prof* is the column for a professional driver which is
indicated by the letters "Pr®.

"Phys Incap" means the driver was physically incapacitated by a
health problem.

“Imprmt Fatigue" means the driver was impaired by fatigue.
"Imprat Alcohol" means the driver was impaired by alcohol.

"Imprmt Orugs" means the driver was impaired by drugs other than
alcohol.

"Drivr Inexper®™ means the driver’s inexperience was causal,

*Unsaf Mvmnt"® means that the accident was caused by the driver’s
unsafe movement.

"Disregrd Wrngs or Stgns' means that the accident was caused by
the driver’s disregard of warnings or advisory signs.

"Misjudge Safe Speed” means that the driver misjudged the safe
operating speed for his vehicle for the roadway and conditions
present.,

"Faild to Yield Percv Obsrv® means that the driver failed to see
or perceive a potentially dangerous situation and/or failed to
yield to other traffic in such a situation.

"Occup Prot™ means that a lack of vehicle integrity, safety
belts, or safety belt use ccatributed to the driver’s death or
severity of injuries.

"Conspicuity” means that a 1lack of vehicle visibility or
conspicuity was a cause of the accident.

"Brake adj/deficient” means that some form of braking problem
was causal in the accident.

"Mech/maint™ means that a mechanical failure or lack of vehicle
maintenance was causal in the accident.

“Signs/rdway/envir® means that factors such as inadequate or
improper signage, roadway factors such as skid coefficient, or
envir?nmental factors such as fog, smoke, rain, or snow were
causal.
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o

"Load/load shift C.G." means that the vehicle’s load was
improperly secured, shifted during transport, or was loaded on a
high center of gravity vehicle which required special driving
precautinns.

Finally, in some cases, the failure could not be documented and
was included in the "Failure unknw reasn® category.

abbreviations included in the rows of this table are:

"Pr" indicates a professional driver,

"C" refers to the case driver (fatally injured truck driver)

"NC® refers to the driver of a non-case vehicle (any vehicle
which is not a medium or heavy truck.
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Figure 5.--Probable cause matrix
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APPENDIX M
PROFESSIONAL ORIVER TABLES

Table 36.--Drugs of abuse

Number of Drivers Percent
Prug complete -tests positive positive

Marijuana (THC & COOH) 138 1
Alcohol 140 1
Cocafine/Metabolites 138
Meth/Amphetamine 137
0TC Stimulants
Ephedrine 137
Pseudoephedrine 137
Phenylpropanolamine 137
Codeine 132
Phencyclidine (PCP) 140

NDNDE WO D

bt O B ~ 00 MO W

Note: Throughout the analyses, cocaine and its benzoylecgonine metabolite
are combined as are delta-9-tetrahydrocannibol and its carboxylic acid
metabolite. Similarly, methamphetamine and amphetamine, while separate
drugs, are combined because methamphetamine metabolizes into amphetamine.

Therefore, the presence of amphetamine could mean either 1{ingestion of
amphetamine or 1ingestion of methamphetamine which metabolized into
amphetamine. The differences in subjective effects are minimal.

Table 37.--Cases by State

Percent
Casu of total

drivers drivers

66 43.7
4 .
21 13.
6 .
23
5
17
9

151




Table 39. --Drug test results by state

CA co GA MD NC NJ TN VI

Drug Tests Pos (X) Tests Pos (X) Tosts Pos (X) Tests Pos (X) Tests Poz (%) Tests Pos (%] Tests Pos (%) Tests Pos (%)

Alcoho) 63  2(3.2) 1(25.0) 18 4(22.2) 2(33.2) 23 4(17.4) 3 0 15 4(26.7)
Cocaine/Be 63 §5(9.5) 1(25.0) 17 0o 2033.3) 23 1(4.3) 3 10(33.3) 14 0

Meth/Amphetamine 63 8(12.7) 0 17 0 0 23 0 3 0 14 1{7.1)
Marijusna({THC/COOM) 63 11(17.5) 1(25.0) 17 1(5.9) 1(16.7) 23 3(13.0) 3 1(33.3) @ 1{7.1)
Opiates 63 1(1.6) 0 12 0 0 2 0 3 0 14 90

Other DOA 63* 7(11.1) 0 18* 2(11.1) 1(16.7) 23~ 0 3 0 15  3(20.0)
Any Drug of Abuse 53" 23(36.5) 2(50 .0) 18" 6(33.2) 3(50.0) 22 S(21.7) 3" 1(33.3) 15 6{40.0)

* Yhe number of tests used to compute percent positive is the number of drivers tested for at least one drug.

H XION3ddY
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Table 40.--State of license-state of accident comparison
drivers positive for drugs of abuse

Number
positive License same Other state Multiple
Total for drugs as accident or no valid

Accident State drivers of abuse state license licenses

California 17 NM{3), TX(3),

WA, 1-no vatid lic
Colorado IN, TX
Georgia ! AL(2)
Maryland AL, NJ,
North Carolina GA, MS, 1-no val lic O
New Jersey MA
Tennessee ! IN, NJ, OH, TX, WV
Wisconsin SD

Total: 8 States 151 47 27 24

Table 41.--Drug test result by type of accident

Single vehicle Multiple vehicle
Orug tests tests pos(%)

Alcohol (Eth) 82 55 {
Cocaine/Be 81 54 (
Meth/Amphetamine 81 53 (13.
Marijuana {THC/COOH) 80 55 (7.
(
2

o
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Opiates 78 51
Other DOA 82 55
Any DOA 82 55 (

—
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A chi square test was performed to determine whether the DOA involvement
of drivers by type of accident was statisiically significant. The test
indicated that the differences seen are not significant at the 0.05 level and
could have occurred by chance.
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Table 42.--Positive tox tests/by weight of vehicle

Number Toxicological Positive Percentage
Meight of vehicle of drivers 1tests for DOA positive

26,000 1bs or less 22 20 7 35.0
more than 26,000 1bs 129 120 40 33.3

A chi square test was performed to determine whether the DOA
involvement of drivers by weight of vehicle are statistically different. The
tﬁst indifatqf that these differences were not statistically significant at
the 0.05 level.

The table below describes the drug involvement for selected drugs of
abuse by weight of vehicle.

Table 43.--Drug test results by truck weight

26,000 1bs or less ‘more than 26,000 1bs
tests pos(%) _ tests pos(%)

Alcohol (Eth) 20 4(20.0) 120
Cocaine/Be 20 3(15.0) 118
0

Meth/Amphetamine 117
Marijuana (THC/COOH) 1 (5.0) 118
Opfates 0 113
Other DOA 1 (5.0) 120
Any DOA 7{(35.0) 120

A chi square test determined that the difference in amphetamine and

marijuana use between drivers of the two vehicle groups was aot significant
at the 0.05 level.

Table 44.--Motor carrier-area of operation

Total Total with 1 Drugs of
drivers or more tests abuse

Intrastate 46 43 14
Interstate 103 96 33
Unknown 2 1 0

A chi square test indicated that drug use by area of operation was not
statistically different at the 0.05 level. The table below shows the
interstate/intrastate toxicological data.
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Table 45.--Selected drug use by area of operation

Intrastate Interstate
Drug test pos{%) test pos(%)

Alcohol (Eth) 43 . 96
Cocaine/Be 43 . 94
Meth/Amphetamine 43 . 93
Marijuana (THC/COOH) 43 . 94
Opiates 41 91
Other DOA 43 . 96
Any DOA 43 . 96

Table 46.--Age-drug use comparison for selected drugs

Mean Standard
Single Drug No. age deviation

Alcohol {Eth) 41,
Cocaine/Be
Meth/Amphetamine
Marijuana(THCACOOH)
Other DOA
Any DOA

Multiple Drug
Alcohol (Eth)
Cocaine/Be
Meth/Amphetamine
Marijuana(THC&COOH)
Other DOA
Any DOA

WRWRON P NOWWD
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A1l Professional Drivers §2.3 years.
Drivers negative for drugs of abuse 44.5 years.
Drivers positive for drugs of abuse 37.0 years

The mean age of drivers testing positive for drugs of abuse (37 years)
appears to be substantially lower than the mean age of drug free drivers
(44.5). A "2 test" (test of the difference in means) was performed to
determine whether a significant difference exists between the two groups.
Tﬂe 0"5 tfst“]indicated that these two groups are significantly different at
the 0.05 level.




Single
Married
Separated
Divorced
Not Known

A chi

use.
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Table 47.--Positive tox tests by marital status

Total

Total with 1 Drugs of

Drivers or more tests abuse

22
98

5
15
11

22 13
87 20

5 4
15 7
11 3

square test was performed. This test indicated that the
distributions were significantly different at the 0.05 significance level.
Therefore, there seems to he a relationship between marital status and drug

Table 48.--Marital stauus-drug use comparison (percentages)

Drug

Alcohol

Drug other
than alcohol

Any drug

Not
Harried mavrried

test pos(%) test pos(%)
87 8 (9.2) 42 7 (16.7)

87 14 (16.1) 42 19 (45.2)
87 20 (23.0) 42 24 (57.1)

Not married

Single Separated Divorced
test pos(%) test pos{%) test pos(¥)

22 2 (9.1) 51 (20.0) 15 4 (26.7)

22 13 (59.1) 5 3 {60.0) 15 3 (20.0)
22 13 (59.1) 5 4 (80.0) 157 (46.7)

A chi square test indicated that these differences seen in drug use of
Tarr{ed vs. not currently married were statistically significant at the 0.05
evel.
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Table 49.--Vehicle configuration-drugs of abuse comparison

Truck
tractor

Straight Bob- 2

1
truck tail trailer trailers Total

Drivers with 1

or more test 9 10 99 22 140
DOA 4 5 33 5 47
Percent DOA 44.4 50.0 31.1 22.7 33.6
A1l Vehicles 11 11 106 23 151

A chi square test was performed to determine if the relative drug
involvements by vehicle configuration are statistically different. The
differences are not statistically significant at the 0.05 level.

Table 50.--Drug test result by vehicle configuration

tractor tractor
Straight Bob- 1 2
truck tail trailer trailer
test pos(%) test pos(%) test pos(%) test pos(%)

Alcohol (Eth) 9 2(22.2) 10 2(20.0) 99 13{13.1) 22 0
Cocaine/Be 9 1(11.1) 10 1(10.0) 98 9 (9.2) 21 0
Meth/Amphetamine 9 I{11.1) 10 O 97 5 (5.2) 21 4{19.0)
Marijuana (THC/COOH) 9 3(33.3) 9 0 98 14(14.3) 22 2(9.1)
Opiates 8 0 9 1I{11.1) 9 o 21 0

Other Drugs of Abuse 9 1(11.1}) 10 2(20.0) 99 8 (8.1) 22 2{(9.1)
Any drug of abuse 9 4(44.4) 10 5(50.0) 99 33(33.3) 22 5(22.7)

Table 51.--Drug test results by time period

12:01 am- 6:01 am- 12:01 pm-
6:00 am 12:00 noon 6:00 pm
test pos{%) test pos(%) test pos(%)

Alcohol{Eth) 34 4(11.8) 36 43 7(16.
Cocaine/Be . 36 43 4 (9.
Meth/Amphetamine . 36 42 .
Marijuana{THC&CCOH) . 36 42 5{
Opiates . 32 42

Other DOA (11. 36 43 (2.
Any DOA ‘ 36 43 17{39.
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To determine whether the distributions of drug use over time were
statistically different, a chi square test was performed. The test showed
that the distributions were not statistically different at the 0.05
significance level.

Table 52.--Drug test results by day of the week

Al Any DOA Alcohol
drivers tests pos(%) tests pos(%)

Monday 31 27 11 {40.7) 27 3
Tuesday 31 30 (23.3) 30
Wednesday 26 24 (16. 24
Thursday 26 24 . 24
Friday 19 17 . 17
Saturday 12 12 . 12
Sunday 6 6 . 6

To determine whether the distributions of DOA positives by day of the
week are statistically significant, a chi square test was performed. The
test showed that the distributions are statistically dependent at the 0.05

significance level. That is, the differences seen are greater than can be
attributed to chance.

Table 53.--0Orug test results by vehicle ownership

Vehicle owner

Owner- Leasing

Driver Company Carrier Qther
test po.{%) test pos(%) test pos(%) test pos(%)

Alcohol(Eth) 17  4({23.5) 22 (9.1)
Cocaine/Be 17 0 (10.0)
Meth/Amphetamine 17 1 (5.9) (5.0)
Marijuana(THC&COOH) 17 0 (2.5)
Opiates 17 0 21 O

Other DOA 17 2(11.8) 22 1 g ;

Any DOA 17 6(35.3) 22 5(

To determine whether the differences in the percent of DOA positives
were related to vehicle ownership, a chi square test was performed. The test

indicated that the differences are not statistically significant and the 0.05
significance level.
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Table 54.--Drug test results by driver history of drug abuse

Prior history ho prior history
Drug tests pos(%)

Alcohol . 103
Cocaine/Be . 101
Meth/Amphetanine . 100
Harijuana (THC/COOH) . 10}
Opiates 96
Other DOA . 103
Any DOA 15 . 103
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A chi square test was performed to determine whether the relationship of
prior history and DOA positive results are statistically independent. The
test determined that prior history and DOA positives are related and
statistically significant at the 0.05 significance level.

Table 55.--Mean 3AC and driver history

Alcohol positive Range Mean BAC

Prior History 4 .09-.31 .203
No Prior History 13 .02-.22 .118

Table 56.--Driver qualification checks
(126 Cases-Multiple Responses)

Previous Employers State Driving Record Road Test Written Test
82% 83% 85% 60%

Table 57.--Drug test results by union affiliation

Union Non-Union Unknown

rugs tests posf%) 1iests pos{%) tests pos(%)

Alcohol(Eth) 1] 0 119 14 (11.8) 10 3 (30.0)
Cocaine/Be 11 1 (9.1) 117 10 (8.5) 10
Meth/Amphetamine 11 0 117 (8.5) 9
Marijuana(THC&COOH) 11 1 (9.1) 117 18 (15.4) 10

Opiates 11 0 111 1 (9.0) 10

Other DOA 11 0 119 12 {10.1) 10 1 (10.0)
Any DOA 11 1 (9.1) 119 42 (35.3) 10 {40.0)
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A chi square test was performed to determine whether the DOA
involvement of union and non-union drivers are statistically different. The
differences are not statistically significant at the 0.05 level.

Table 58.--Valid, suspended and revoked licenses

Number Suspnd/
of revoked
Valid licenses drivers license

None 3
| 13 13
2 2
3 0

A1l cases 151 18

The chi square test results indicated that no statistically significant
relationship exists at the 0.05 level.

Table 59.--Drug use-license status comparison

No known suspended or Suspended or
license
Orug test result No. percent

Positive 30.1
Negative 69.9

Total 100.0

A chi square test was performed to determine {if the relationship
between suspended or revoked licenses and DOA positive results is
statistically independent. The test result confirmed that a statistically
significant relationship exists at the 0.05 level.
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Table 60.--Age-medical problem comparison {Mean Age)
Oriver health No, Hean age
Medical problem 13 53.8
Ho medical problem 136 41.2
Total 149+ 2.3

(z=5.09, p<.05)
*Medical condition unknown in 2 cases

The average age of drivers with health problems differed significantly
from the average age of those with no identified health problems. A "z test”

(test of the difference in means) indicated that these two groups were
statistically different at the 0.05 level.

The statistically significant difference in age between the fatally
injured drivers with health problems and those without suggests that age may
be an important factor in health-related fatal crashes among the truck
driving population. The rigors of heavy truck operation, disruption of
circadian rhythms, scheduling, and other health factors such as diet and drug
use indicates the need for more frequent and thorough health screening and
prevention programs, especially for older drivers.

Table 61.--Drug use-employment status comparison

Employee(10}) Contra her drivers(50
tests pos(¥) tests pos(%)
Alcohol{Eth) 93 7 (7.5) 47 10 (21.3)
Cocaine/Be 93 7 (7.5) 45 4 (8.9)
Meth/Amphetamine 92 6 (6.5) 45 4 (8.9)
Marijuana (THC/COOR) 92 15 (16.3) 46 4 (8.7)
Opiates 88 1 (1.1) 44 0
Other drugs of abuse 93 9 (9.7) 47 4 (8.5)
Any drugs of abuse 93 30 {(32.3) 47 17 {36.2)

A chi square test was performed to determine whether a statistically
significant relationship between drug use and type of employment exists. The

tests showed that no statistically significant dependent relationship exists
at the 0.05 level.
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Table 62.--Drug test results by presence of shipment deadline

Number of
Shipment toxicological Test positive Percentage

deadline tests for DOA positive _

Yes 34 16 47.0
No 94 25 26.6

A corrected (Yates) chi square test was performed to determine whether
the DOA 1involvement of drivers by the presence of a shipment deadline was
statistically significant. The test indicated that the differences seen
could not be due solely to chance and that a drug positive test result
appears to be related to the presence of a shipment deadline.

Table 63.--Drug test results by type of trucking service

Number of Tests positive Percentage
Type of service tox tests for DCA positive

LTL 14 2 14.3
TL 71 31 43.7
TL/LTL 38 8 21.0

A chi square test was performed to determine whether a relationship
exists between DOA positive test results and type of trucking service. The
chi square test determined that the type of trucking service and DOA test
results are related and differ significantly at the 0.05 level.
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