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FOREWORD

Each year nearly half of the serious and fatal motor vehicle
accidents that occur on the nation's highways can be directly traced to
the influence of alcohol on the part of the operator who was principally
responsible for the accident. In spite of the efforts by thousands of
highway safety professionals that saw an 18% reduction in the proportion

of traffic fatalities in 1974, the estimated number of alcohol related

- accidents did not drop significantly. During the last several years

the problem of alcohol intoxication and its contribution to a broad

| spectrum of accident figures has been compounded with the introduction

of another intoxicant in the form of the illegal Cannabis sativa,

commonly known as marijuana. At present there is a great deal of con-
flicting evidence regarding the effects of marijuana intoxication on
driving behaviors and the emotional concomitants that are related to
good driving habits. Most researchers indicate that their findings
support the thesis that marijuana intoxication has less detrimental
effects on driving a motor vehicle than alcohol intoxication. Others
report that its effects are basically the same. The entire issue is
further compounded by the constant difficulties that scientists are find-
ing in their quest to find an inexpensive and readily available method
for detecting marijuana intoxication similar to the blood alcohol concen-
tration or the breathalizer method for ethyl alcohol.

One of the very few studies that has reported marijuana intoxication

as an actual contributing factor to highway accidents is under the aegis
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of the Boston University Traffic Accident Research Special Study Team.

In 1975, Sterling-Smith, et al., reported that 16% of the fatal accidents
investigated by the special study team were clinically evaluated to have
been marijuana related?®. His report went on to show that 45% of the total
Boston sample accident related operators were regular smckers of marijuana
during the year prior to the focal accident. During the months following
the close of the investigation period for the fatal accidents mentioned
above the Boston team was contracted by the National Highway Traffic
Safety Administration to collect a closely regulated control sample from
the metropolitan area to see if the reported number of marijuana smokers
was indeed over-represented in the fatal sample collected earlier.

The combined findings from the 267 operators involved in fatal col-
lisions comprising the Experimental Sample, and the 801 regulated opera-
tors with no such accident history making up the Control Sample consti-
tute the essence of this report. Part III of the Final Report for
DOT HS-310-595 included herein has focused its attention on the marijuana
issue as related to the Experimental and Control Samples. The comparisons
énd contrasts of the smokers and non-smokers within and between both
samples through the appropriate statistical analyses will be represented

by the following results.
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ABSTRACT

The 1068 motor vehicle operators who have contributed the data
for this analysis centered around marijuana use patterns and attitudes
have come from 2 distinct but interrelated studies stemming from the
Boston University Traffic Accident Research Special Study Team. The
first 267 (25%) operators, comprising the experimental sample, were
selected in complete, sequential order as they became "most responsi-
ble" for a motor vehicle accident in the greater Boston area which
resulted in fatal injuries to: themselves, another vehicular occupant
or a pedestrian. The second group of 801 (75%) operators collected
randomly in the greater Boston area was basically controlled to the
experimental sample for sex, age by decade and township of residence.
None of the control operators was to have been involved in a fatal
vehicular accident. Demographic, psychosocial, alcohol, marijuana and
other drug information was collected on each of the operators. A
number of data points referring to marijuana use patterns and driving
attitudes were scored and computerized on the control marijuana smokers.
Included in the experimental sample were 121 (45%) marijuana smokers and
146 (55%) non-smokers. The control sample included 272 (34%) marijuana
smokers and 529 (66%) non-smokers.

The analyses of the data showed 4 distinct groups. The experimental
non-smokers and the control non-smokers were more alike in that they
were older, married, non-students, with slightly better occupations,

in somewhat poorer health, heavier cigarette smokers, with lighter



alcohol use and, abstainers of street or entertainment drugs when
compared with the smoking groups.
The differences between the control marijuana smokers and the

experimental marijuana smokers were more pronounced. When these 2

w

groups were compared the control smokers were the over-achievers and the

o

experimental smokers the under-achievers. The control smoker group

was slightly younger, better educated, with more students, much better
employed, in better health, smoking fewer cigarettes, with a few more
operators with psychological histories, with heavier general drinking
patterns but drunken less frequently and with fewer problem drinkers.
The control smokers were heavier users of marijuana with a greater
proportion of operators smoking several times a week or more. They were
exposed to fewer street or entertainment drugs.

The data on the control smokers alone showed that they were experi-
enced users, that they had been smoking for 3-4 years, most frequently
several times a week using one joint or less to "relax" and to become
high for about 3 hours. They preferred marijuana to alcohol and smoked
early in the evenings on weekends and during the week. They felt that
a number of mental and physical tasks associated with driving were

impaired by smoking marijuana. When presented with 14 hypothetical

A\ 2

driving situations they felt that driving on an unfamiliar road,

g

driving in heavy traffic and driving an unfamiliar vehicle involved the
greatest comparative, proportionate risk when marijuana intoxicated as

opposed to being marijuana sober.
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INTRODUCTION

During the last 10 years, since 1965, the United States has witnessed
an historic shift in the distribution, availability, exposure and person-
al use of a wide variety of intoxicating drugs which are continuing to
be dropped, smoked, used, snorted and shot by an increasingly expanding
proportion of the American society. The teenager of the 50's, and even
the early 60's, knew nothing of mescaline, "acid", MDA, qualudes,

“black beauties", "poppers" or even marijuana. He was a child of the
one-drug-generation where nearly all of the people he knew used the
legitimate drug of commercial alcohol whenever they desired to do some-
thing intoxicating. The mysteries of the matron's medicine cabinet which
stored a variety of pharmaceuticals such as diet pills, relaxants, mood
elevators, pills to get up with and capsules to go to sleep with had not
yet made their debute into the mainstream of youthful America. Today all of
these drugs are used with varied frequencies by almost every segment of

this culture to assist the user in entertainment, relaxation, coping,
escape, deterioration and control.

Throughout this period of drug change or development the social
smoking of marijuana expanded from within the confines of the lower
income sub-cultures to become the second most popular intoxicating or
entertainment drug in the English speaking world. It remains surpassed
only by ethyl alcohol. Recent estimates purport that 24,000,000
Americans have at least tried marijuana with half of that number

currently being users of the drug'®.  Innumerable surveys taken mostly



among the young adult communities project that half of their samples are

marijuana smokers!>?25237,31

etc. In fact, in 1968 a Boston research
team had to conduct hundreds of interviews with potential college male
subjects before they could find 9 men who had never smoked Cannabis32,

Even though marijuana has been used by many cultures for thousands
of years it has only been during the past decade and in particular the
1970's that scientific studies performed in closely monitored situations
have given more than a purely clinical opinion to the personal effects
of the intoxicating substances in marijuana in the general affect of the
intoxicated user. A number of recently published findings from thorough-
ly acceptable research designs have made it abundantly clear that there
is a formidable array of biases that appear to be present in many, if
not most of the 1nvestigations surrounding this drug. Some of these
unfortunate theses come from the reading of earlier publications which
~ present results that are not entirely born out by the appropriate data.
In other situations the research methodologies have not been consistently
scientific. Another observation which has some certain relationship
to the designs is the seemingly large number of investigators that
appear to approach a marijuana related study with a considerable politi-
cal position that will find support in the findings. It should also be
noted here that Cannabis appears to be an extremely elusive drug which
stimulates or creates a substantial variety of differing responses with
differing subjects in differing environments. The mere fact of its
illegality adds to the bias syndrome.

In spite of these mentioned problem areas a number of earlier

studies should be highlighted which focus upon marijuana intoxication
2
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and the subsequent operation of a simulated motor vehicle, the completion

of related tasks or performance measures and companion laboratory

" procedures relevant to driving an automobile. In summary, these studies

appear to indicate that the principal effects of operating a motor vehicle
while under the influence of marijuana include: a marked delay in

the operator's ability to process and act upon signals, passivity, low
Tevel of risk, reduced competitiveness and over-compensation.

Crancer and a team of multidisciplinary professionals directed a

- study in the late 60's where they took experienced marijuana smokers and

subjected them to a variety of simulated driving experiences under the
influence of alcohol, a placebo and marijuana. Their findings showed
that the subjects who had been smoking marijuana had more speedometer
errors than the alcohol ‘group but with fewer braking, accelerator, signal
and steering errors®. The study concluded that the marijuana smoker

was a better driver than the alcohol influenced operator. Even though
there were some serious errors in the methodology, including problems
with drug dosage, this study prompted other researchers to conduct
similar investigations to substantiate or disprove the Crancer claims.
Another simulator study in Copenhagen reported that there were no
significant differences between the alcohol influenced operator and

the marijuana intoxicated driver with regard to driving tasks23. In

1973 a team of researchers with the South Dakota Human Factors Laboratory
tested 96 subjects in 6 groups with low and high doses of THC, 2 placebos
and low and high doses of ethyl alcohol. In the laboratory analogs of

the passing task they concluded that the marijuana groups significantly

3



over-estimated the time necessary to complete a passing task, and
that the alcohol groups were considerably more risky in such behaviorsS.
At just about the same time Keilholz and his team of Basle stationed

researchers conducted a similar experiment with THC and a placebo

L8

where they reported that the THC group of volunteers had been noted with

a marked impairment of attention in the simulator tasks and reduced
concentration capacities when under the influence of low and high

doses of A°-tetrahydrocannibinal. Their principal finding was that

'the influenced opekators had a consistently recordable prolongation

of reaction time to danger signals!Z. This finding had already been

fully documented by Dott and his associates who went on to support another
hypothesis that chronic or heavy smokers were able to compensate for the
influence of the drug when in a simulator situation and that this sub-
group of subjecté were significantly less risky and more cautious in

their driving habits than éither the naive smoker or the alcohol user®.
This latter finding has been further substantiated by a team of Boston
researchers32 and another southern California evaluation team3. Weil

and his Boston team showed with scientific consistency that the naive
smoker deteriorated from his normal scores in laboratory testing when
given marijuana, whereas, the chronic or heavy smoker improved under _

such conditions32.

(73

In 1974 Klonoff and a team of social scientists supported by Crancer,
who had conducted one of the first laboratory experiments reported above®,
investigated 64 volunteers who drove on a prepared test course, and then

drove the streets of Vancouver in normal and rush hour traffic after
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having been administered social doses of THC, ethyl alcohol and then a
placebo in a double blind research design. This study is probably the

only thoroughly scientific study that has been conducted in a 'real life'
environment. Their findings supported much of the laboratory data and
showed that in an actual driving situation the marijuana influenced operator
did over-compensate consistently and that he also lacked the ability to
process many of the ordinary signals found in a typical traffic pattern. He
became easily confused and indecisive under stress!>. Other studies support
the finding of the Klonoff team and report that marijuana smokers are more
easily confused than alcohol subjects and that the focus of the drug in-
fluence appears to come in the dimension of the information processing

behaviors encountered in a laboratory or real life situation. However,

‘there is consistent agreement by many of the same researchers that the

smoker, though delayed, appears to have the capacity to make the eventual
correct decision more frequently than the alcohol influenced subject!3,16,29,
Many of the current studies involving marijuana use and its effect
have asked the subjects if they would ordinarily drive a motor vehicle
while under the influence of marijuana. The reports have been varied
and relatively incomparable but they do set the basis of a theoretical
pattern. Less than half of Crancer's subjects said that they would
wi]]ing1y drive after smoking>. A survey with college students in
Vermont showed that 49% of the respondents said that marijuana had no
effect on their driving behaviors3! and a similar Toronto survey reported
that 62% of the students would willingly drive after smoking?%.

A recent study of fatal accidents in the greater Boston area with

5



"most responsible" operators showed that 43 (16%) of the drivers had
been clinically evaluated by self or other informant report to have been

smoking within 4 hours of the collision?8., Sterling-Smith, et al., went

-

on to show that 45% of the operators investigated in this study were occasion-

al to heavy smokers during the year before the focal accident. This finding

()

arecipitated supplementary funding from the National Highway Traffic Safety
Administration to collect a control sample of drivers from the Boston area
who had never been involved in a fatal accident as a "most responsible"
operator. The control group was to be 3 times as large as the experi-
henta1 sample and to be randomly drawn from the most predominant resi-
dential community clusters reflected in the experimental study mentioned
above. Additional controls were initiated for sex and for age by decade.
Even though this control sample was to have been collected some time
after the experimental subjects had been researched the time span was
judged by the team to have been within the acceptable limits for data
collection. Information on the experimental or fatally involved operators
was collected in sequential order between September 1971 and February 1974.
The control subject data were collected during the first 5 months of 1975.
The results of the extended study are presented in 3 related final
reports under DOT HS-310-3-595. Part I of the Final Report "Psychosocial _
Identification of Drivers Responsible for Fatal Vehicular Accidents in
Boston", published in September, 1975, presented the findings on the 267
operators 1hc1uded in the experimental sample?®. The second part, "An
Analysis of Drivers Most Responsible for Fatal Accidents Versus a Control

Sampie", published in December, 1975, compared the 267 experimental operators
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responsible for fatal collisions with 801 control operators with no known
fatal motor vehicle accident history27. Included herein is Part III of
the reporting of the findings from DOT HS-310-3-595, "Marijuana Use and
Driver Behaviors: Historic and Social Observations Among Fatal Accident
Operators and a Control Sample."

This third report will present a variety of findings within and
between the samples with particular reference to the marijuana naive motor

vehicle operators and the smoking operator groups.

Profile of: the Survey Area

The total geographic area of responsibility included in the field
investigations for the Boston University Traffic Accident Research
Special Study Team under the direction of Sterling-Smith, represented
173.22 square miles of urban, near urban and suburban land area in,
and around greater Boston. The core of this continuum was the 12
district area of 43.18 square miles designated as the city of Boston.
The eastern boundary of the inner city is the Boston Harbor and the
Atlantic Ocean with near urban areas to the north, west and south. This
core, inner city district and 7 tangent, surrounding communities as seen
in Map #1 illustrates the area from which the 801 subjects included in
the control sample were drawn. This area was selected because it repre-
sented the residential districts of 68% of the operators included in the
experimental sample.

Boston is one of the oldest metropolitan areas in the United States

and carries with it many of the characteristics of an historical city
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that has been relatively resistant to total reurbanization. Bostonians
refer to their metropolis as a "city/town" which combines in a single

environment many of the social qualities of town or suburban living

o

together with all of the social amenities of a city. The structural

[19)

makeup of Boston is also very "city/town" in its character. Each town-
ship, district or community is composed of moderately high or urban
structural development areas right next door to apartment complexes,
townhouse development éreas and single family residences. Within almost
any block represented in the 173.22 square mile area of team concern
there are ready structural evidences of 1875 and 1975. The greater
Boston area has been déveloped in such a manner over the past 200 years
so that one can drive through many of the townships without noticing any
particular structural or topographical change, or even any more subtle
lines of demarcation which would indicate that one is moving from one
governmental area to another.

The total team area of responsibility included a popu]ation of
1,656,539 persons with 641,071 (39%) 1iving in Boston proper. The
psychosocial character of greater Boston is directly influenced by

the more than 200 colleges, universities and other institutions of

)

higher learning that are located within 20 minutes of the downtown area

LY

attracting more than 200,000 students to the metropolitan area each
year. Boston also has the largest complex of hospitals and health care

institutions in the world. The supporting professionals that are related
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to these educational and medical institutions contribute no small part
to the higher than average educational level attributed to the area.

The mean age of the metropolitan population is 29.7 years with
32.1% of the population <18 years of age, another 5.6% between 18 and 20,
6.8% between 21 and 24 and 11.8% between 25 and 34 years. These pre-
ceding figures include only in part the transient 200,000 students
that come to the colleges and universities each year. Additional
statistics. show that 11.2% of the population is between 35 and 45 years,
11.6% between 46 and 54 years, 9.6% between 55 and 64 years and 11.3%
265 years. It is important to take particular note of these age classi-
fications especially with regard to the present reporting on marijuana
use that is most prevalent among the under 30 group.

The ethnic composition of the greater Boston area is very cosmo-
politan representing every country in the world. The largest single
ethnic group includes first, second and third generation Irish emigrants
who represent 21.8% of the inner city and 15.1% of the greater metro-
politan populations. The Irish, like many of the other ethnic groups
tend to Tive in clearly designated districts within and near to the inner
city. The Italian population includes 19.0% of the inner city residents
and 19.7% of the persons in the greater metropolitan area. Persons of
African or Caribbean Black extraction include 16.3% of the inner city
and 4.6% of the greater metropolitan population. Blacks also tend -
to live in community clusters together with the growing Puerto Rican
population representing about 8% of the urban population. Other

Spanish speaking residents make up about 4% of the population.
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During the years of 1972 and 1973 there were 162,911 and 161,674
fespective motor vehicle accidents reported to the Massachusetts Registry
of Motor Vehicles. The overlapping statewide categories for these accidents
included 905 (0.6%) fatal injury accidents; 56,478 (35%) personal injury
accidents and 105,528 (65%) property damage accidents for 1972 with
the same percentage figures holding for 1973. The peak days for the
reporting of all kinds o% motor vehicle accidents were Friday and
Wednesday and the peak time period between 3:00 and 5:59 p.m. In 1972,
7,776 operators were arrested for driving a motor vehicle while under
the influence of alcohol (DUIL) with an increase to 8,848 in 1973, An

additional 52 operators were charged with driving a vehicle while

influenced by a controlled drug in 1972 and an increase to 85 in 1973.

Clinical Profile of Marijuana Use

The last 15 years, from 1960 to 1975, have witnessed an amazing
increase in the personal use of marijuana within the urban and near
urban areas of greater Boston. In 1960 the use of marijuana was
largely relegated to antisocial members of specialized, lower income,
minority groups who smoked their "reefers" with little public knowledge
or concern. In the early 1960's the smoking of marijuana began to
penetrate the colleges and universities through the more aesthetic
students committed to music, drama and the fine arts. In a matter of
semesters, marijuana use filtered through the student ranks to a point
where in the mid-60's Cannabis was at least available to any perceptive

collegian on any major Boston campus. During the demonstration era
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marijuana use became a certain mark of identification for the student
who was opposed to the war, racial injustice and the establishment.
At about the same time marijuana use in Boston became a sign of truly
independent thinking and moved out from the campus in both directions.
The identifiable high school student became a smoker, preferring to
use marijuana rather than beer. The avant guarde young professional
included marijuana as one of his discrete preferred intoxicants. Behind
all of this the so-called "hippie" movement transferred marijuana use
to "epidemic" proportions. For many, marijuana then became a temporary
substitute for all alcoholic beverages excepting wines and combined
use of both drugs was rarely seen. The late 60's saw an increasing
number of social parties with a double bar for alcohol and marijuana.
During this era there was evident segregation between the alcohol users
and the marijuana users. Collegiate use continued, until in the late
60's it was virtually impossible to find a male student in one of the
larger universities who had not at Teast experimentea with marijqana.
In the 70's, marijuana use began its emergence from sub-cultic
populations to become a more acceptable part of the Boston way of 1ife.
The smoker was not considered to be a revolutionary, a criminal or a
deviant merely because he used marijuana. Scores of varieties of
devices for preparing and using marijuana became readily available
to the public at first through the boutiques and then through the
large department stores all in the inner city. It should be clearly
noted that public tolerance and acceptance to the new drug has been more

an urban and near urban phenomenon. The attitude of the 60's continues
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to prevail in many suburban communities especially to the south of the
metropolitan area where arrests for personal marijuana use continue
on the increase each year. In 1972, possession of marijuana in any
amount became a misdemeanor and most police arrests for personal use
without obvious evidence of intent to sell were either never seen in
the courtroom or were summarily discharged with a brief probation
sentence to the offender. Marijuana related arrests for personal use
do continue in the.inner city most frequently associated with other
arrests for disturbing the peace, motor vehicle violations or such
similar infractions of the law. Frequently public display of mari-
juana use, such as smoking a joint in the street, is an infraction
ignored by discerning policemen. Upon occasion the drug will be
taken from the smoker and he will be sent on his way without a citation.
Social marijuana use for the Boston user has become considerably
more sophisticated. The price for a "good ounce" has doubled or
tripled during the last 3 years. Marijuana that has been treated with
another drug such as opium, formaldehyde, "acid", speed or barbiturates
has fallen into considerable disrepute. With the onset of the ecological
movement, the discriminating smoker will only buy natural marijuana that
has not been treated with anything. The user now orders his grass from
his established personal dealer by label: "Colombian", "Acapulco Gold",
"Home Grown", “"tops and flowers", or, if the present supply is low,

ordinary Mexican.
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RESEARCH DESIGN AND METHODOLOGY

The motor vehicle operators included for analysis in this report
were collected as 2 distinct samples during different periods of time
in the greater Boston area. The 267 operators included in the Experi-
mental Sample were investigated during the 30 month period between
September 1971 and February 1974. The 801 operators in the Control
Sample were subsequently collected during the first 5 months of 1975.
The Experimental Sample was composed of "most responsibie" motor vehicle
operators who were involved in a highway accident resulting in a
personal fatality to themselves, another vehicular occupant or a
pedestrian. Each accident-related operator was investigated by the
team immediately after the focal collision. Among the wide variety of
variables collected on each operator were observations regarding his-

torical patterns of marijuana use and clinical evaluations of marijuana

 smoking during the 4 hour period prior to the accident under considera-

tion. The findings from this initial investigation of these sequential
fatal accident related operators stimulated sufficient interest with

the National Highway Traffic Safety Administration, whereupon the
Department of Transportation provided supplementary funding so that

the Boston team could collect a control sample of individuals with no
history of fatal motor vehicle accident involvement. The control
protocol was in two parts. Comparable data to the Experimental data col-

lection instrument was scored in the Control Human Factor Index (Appen-

dix A). For each control subject who admitted to having smoked marijuana
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more than three times during the previous year information was collected

i

for the scoring of the Marijuana Supplement (Appendix B).

Experimental Sample

@

The 30 month period of experimental field investigation for the

")

Boston University Traffic Accident Research Special Study Team began
with a pilot study in September 1971. Contract DOT HS-310-595 specified
that the investigations were to be conducted from a human factors
perspective, collecting a wide variety of psychosocial variables of
an historic and focal accident related nature with the primary focus
of the research being with the operator of the vehicle judged by
1éga1 authorities to have been "most responsible" for the fatal acci-
dent. The pilot contract for 50 sequential cases was imnediately
followed by a NHTSA request for the team to investigate a total of
300 consecutive fatal motor vehicle accidents in the‘geographical
area in and around the city of Boston.

The geographical confines of the experimental research included
two tangent sub-divisions of the greater metropolitan area. The first
was the area of the greatest population density eventually selected
as the patrol district for the ASAP countermeasures program. This over-

lap in areas of responsibility allowed for some ongoing evaluation

"5

between the two teams. The second area of responsibility for the
Boston team included a number of townships and near urban communities
that were tangent to the inner city and considered a pari of greater

Boston. The total area of team responsibility was relatively homogeneous
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with regard to topography, highway structure and population.

Early in the research the team identified three principal types
of fatal vehicular accident-related "most responsible” operators. There
also emerged two sub-types of similar focal operators which have been
excluded from the main analysis because their presence would have
confounded the initial results. The three principal and two sub-types
of focal operators have been briefly characterized as follows: TYPE I --
where the focal operator was killed in the accident; TYPE II -~where
the focal operator survived the collision but where another vehicular
occupant in his or another vehicle was killed; TYPE III --where the
focal operator struck and killed a pedestrian; TYPE IV--a TYPE I
éccident where the focal operator suffered a fatal seizure precipita-
ting his death and the accident; and, TYPE V--a TYPE III accident where
the focal operator was never apprehended and designated as hit-and-run.
Parts I and II of these final reports from DOT HS-310-595 present the
findings with regard to these 3 operator type divisions27:28, Because
of the confounding nature of the TYPE IV and TYPE V cases they have
been excluded from all analyses and are profiled in the Appendices
of Part 128, The TYPE I, TYPE II and TYPE III operators represent the
267 cases considered as a part of the Experimental Sample.

During the pilot period the team developed a Human Factor Index

(HFI) which scored over 300 historical and focal variables on each of
the 267 operators included in the Experimental Sample. The sources for

the data came from a wide variety of channels. Each Experimental

- Sample operator case required from 2 to 23 personal interviews before
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the HFI was considered complete. The interview information came from
‘surviving operators (TYPE II and TYPE III); focal accident passengers
and witnesses; friends, relatives and lovers; professional peers,

health care professionals and many other individuals particular to each
case. This information was supported with other data from: the Office
of the Medical Examiner of Suffolk County; the Commonwealth Chemistry
Laboratory (blood analyses); the Commissioner of Probation; the Registry
of Motor Vehicles; state and local police reports; reports and files
from supporting health care institutions; reports from cooperating
social service agencies; and, other sources individual to each operator.
The data on each case was scored and computerized following total
sanitization. Every effort was made to eliminate personal jdentification
possibilities for each of the operators included in the investigations.
This highly confidential approach to the data has been in harmony

with the ethical principals of the team and has eliminated potential
subpoena complications.

The methodological outline for the collection of the data for the
Experimental Sample operators began with the initial notification from
the Office of Accident Investigation in the Commonwealth Registry of
Motor Vehicles that a fatal accident in the team's area of responsibility
had occurred. The case was then carefully assigned to one of the team's
Human Factor Associates and the focal operator or his survivors were
asked to participate in the research effort. Letters of purpose were
sent to prospective informants advising them of the nature of the

research (Appendix C). Following the receipt of the correspondence the
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prospective informant was contacted by telephone to set up an interview
time. These telephone contacts were extremely valuable and the team
quickly discovered that informants would often be more informative over
the telephone with regard to sensitive information than they would be
when seen in person at a later date. In such cases where the informants
had been advised by legal counsel to talk to no one about the accident
an appropriate letter was sent to the respective lawyer (Appendix D).
Upon occasion the team encountered a great deal of legal resistance and
continued correspondence, personal meetings and frequent support from
cooperating lawyers was necessary before the individual lawyer allowed
his client to talk to the Boston team. Initial resistance to participate
was encountered with many informants often precipitating full team
involvement in a particular case. All means were utilized to secure
the cooperation of a sufficient number of informants to complete the
case to the satisfaction of the team. This procedure frequently
included: clandestine informant meetings, extended telephone conversa-
tions, delays, innumerable contacts with the informant, and, other means
appropriate to each case. This procedure might have been considered
to have been extreme but with the basic research design that specified
the sequential investigation of each fatal motor vehicle accident in the
team's area of responsibility it appeared to have been appropriate. The
final result was that only 6 (2%) of the prospective Experimental Sample
were rejected because of inadequate or incomplete data.

As each case was finalized it was reviewed by the Research Director,
sanitized and computerized in anticipation of the forthcoming statistical

analyses. 17



Control Sample

The Control Sample data was collected in quite a different manner
from that of the Experimental Sample. The period of field investigation
was completed in less than 5 months, between January and May of 1975. .

In each of the 801 control cases only the specific operator under

)

investigation was interviewed. This approach was in marked contrast

to the muitiple informants interviewed to complete an experimental
case. This very important bias was clearly noted before the finaliza-
tion of the control data collection instrument and the instruction
period for the Human Factor Associates. Every attempt was made to
appropriately compensate for this bias so that the eventual comparisons
of the selected data points could be evaluated together,

'~ The population of the Control Sample was designated to be three
times the size of the Experimental Sample, or 801 cases. The Boston
team felt that this number of control cases would be adequate to
statistically compensate for any borderline differences that would
appear between the selected variables elected for comparison between
the samples, and to provide an additional correction for the biases.
Additional controls were specified as follows in an attempt to further
reduce the evident biases in the collection procedures.

The first control was that the operators would be randomly
selected from four community clusters located within the team's
experimental area of responsibility. An analysis of the experimental
cases showed that 171 (64%) of these experimental operators lived in

one of these community clusters at the time of their focal fatal
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accident. The names and addresses of the total population from which
the sample would be drawn were collected from a wide variety of sources
-including telephone directories, voter registration lists, town direc-
tories and census reports, Cole's Directory and school registration
lists. The total accumulated potential population from which the
participants were randomly selected at 1:3 intervals included more than
6000 individuals.

The second control was for sex. The Experimental Sample included
88% males and 12% females. The final distribution of the Control Sample
was projected so that it would include the same proportionate distribution
with é projected variance of no more than one percentage point.

The third control was for age. The Experimental Sample age-by-decade-
by-sex matrix was used as a guide for the distribution of the subjects
in the Contro1_5amp1e. The final distribution of the Control Sample
was progressively projected so that it would include the same propor-
tionate distribution with a projected variance of no more than 