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PREFACE

This study could not have been undertaken without the willing cooperation and
assistance of the Los Angeles Police Department (LAPD). Special recognition is
due to Commander James D. Jones, Sergeants Dan Watson, Richard Studdard and
Jerry Povell vhao helped arrange and coordinate this field test. Officers Tom
Paige and Jeff Siggers handled project logistics, personnel assignments, and
essential communications and papervork. The LAPD contributed personnel and
equipment (absorbing much of the cost) that vas necessary for the successful
completion of this project.

The California Highvay Patrol (Southern Divison) also participated in this
study by transporting all DUI arrestees (taken into custody in the City of Los
Angeles), vho met the test criteries, to the tvo study sites for processing as
part of this field evaluation. Their cooperation is gratefully appreciated.

Marcelline Burns, Ph.D., from the Southern California Research Institute, under
contract with NHTSA, participated in project planning, officer training,

developing procedures, and coordinating the collection of data. Dr. Burns vas
instrumental in the successful completion of this project.
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INTRODUCTION

There is a groving concern among many lav enforcement officials that drugs
other than alcohol are serious highvay safety problems. In comparison to the
gituation vith alcohol, there has been little research conducted to determine
the nature and extent of the drug and driving problem in this country. We are
unfortunately in a position vhere it is not possible to document that specific
drugs are in fact causally related to increased crash risk.

The gituation facing lav enforcement officers is quite difficult. They may
stop a motorist for suspicion of impaired driving, become convinced the
motorist is too impaired to drive safely, and discover the motorist is not
intoxicated by alcochol. The logical conclusion often is that the motorist must
be under the influence of some other drug. But, vhat drug? Police officers
are armed vith a vealth of information on the symptoms of alcohol intoxication,
they have at their disposal simple behavioral tests they can perform to screen
drivers for a high BAC level, and portable devices available to them to
determine the driver’s breath alcohol level. Until recently, none of these
tools vere available to the officer if he suspects a driver of drug impairment.

The Los Angeles Police Department (LAPD) has recently developed a drug
recognition program designed to provide trained officers the ability to
identify and differentiate between types of drug impairment. The
subject-examination procedure focuses on detecting the use of drugs vhich are
believed to impair driving performance. This program vas developed in response
to the perception that drug-impaired drivers create a gignificant traffic
safety problem in metropolitan Los Angeles. An estimated I in 5
under-the-influence arrests by LAPD officers involves driving under the
influence of drugs (DUID).

The LAPD drug recognition program involves training officers to detect the
patterns of behavioral and physiological symptoms associated vith major drug
categories (e.g., stimulants, depressants, hallucinogens). Special attention
is given to abused substances, such as cocaine, marijuana and phencyclidine
(PCP), vhich appear to be used extensively. The Los Angeles Municipal Courts
accept the expertise and court testimony of officers certified through the LAPD
training program. The certified officers are known as Drug Recognition Experts
(DREs).

Until a fev years ago, no attempt had been made to validate the techniques used
by the LAPD to detect the use of drugs by drivers and to differentiate betveen
different drugs. NHTSA, in cooperation with the Los Angeles Police Department,
has conducted a tvo-part evaluation of the drug recognition procedure. In the
first step, NHTSA and the National Institute on Drug Abuse (NIDA) conducted a
laboratory study at Johns Hopkina University of the LAPD procedure (Bigelov, et
al, 1985). 1In the laboratory study, four LAPD drug recognition experts (DREs)
independently rated dosed subjects in a double blind test procedure. Four
different drugs (Secobarbital, Valium, Marijuana, and d-Amphetamine) at tvo
dose levels and a no drug condition vere used.



The results of the laboratory study indicated that (a) for certain drug-dose
combinations most subjects vere rated as intoxicated, but for other
combinations most vere not, (b) subjects rated as intoxicated had almost alvays
received a drug and the officers vere quite accurate in specifying which drug
had been given to the subjects they rated as intoxicated, and (c) subjects vho
did not receive a drug vere almost alvays rated as not intoxicated.

The results of the laboratory study vere promising though limited because only
four test drugs vere used and the officers vere evaluating the subjects under
laboratory conditions. The second step of the evaluation wvas to conduct a
field study to obtain data from a vider range of police officers looking for a
larger number of drugs in real suspects under actual field conditions.

This report describes the field evaluation study conducted to determine the
ability of trained police officers using the LAPD drug recognition procedure to
determine the presence of drugs other than alcohol in the suspects, and to
differentiate betwveen different drugs (or drug classes).

Ideally, a field evaluation study of this type vould determine the trained
officer’s ability to discriminate betvween drivers impaired by drugs and drivers
not impaired by drugs. Accomplishing this would require obtaining blood
samples from all suspects initially examined by the officers, an impossible
task. Practical constraints limited our ability to obtain blood or urine
samples to the group of suspects vhom the officers felt vere impaired by drugs
other than alcohol.

Thus, the study could not determine the accuracy of officers judgment’s that
drivers were not under the influence of drugs. This means that ve have no vay
of estimating, under actual operating conditions, hov many drug-impaired
drivers the officers might miss using this drug evaluation procedure. What the
study could do hovever, is determine howv accurate the officers were vhen they
decided a sugpect wvas under the influence of a drug or drugs.

This report focuses on the accuracy of the LAPD drug recognition procedure but
does not go into detail about the specific components of the procedure.
Extensive detailed data about the suspects, circumstances of their arrest, and
the behavioral and physiological symptoms they exhibited vere collected. These
data and a detailed analysis of the relationship betveen the various specific
elements of the rating procedure and the drug (or drugs) used by the suspects
vill be reported on later in a more technical report.



METHOD

Querview

The study ran for a period of approximately 3 months during the summer of 1985.
Data vere collected from June 26th through September 14, 1985. The study
sample vas designed to include adult suspects arrested for DUI within the city
of Los Angeles vho vere suspected by the arresting officer of being under the
influence of a drug or a combination of a drug and alcohol, and vho were not
involved in an accident. Only suspects arreated betvween the hours of 4:00PH
and 3:00ANM, Wednesday through Monday, were included in the study.

Initial arrests vere made by regular traffic officers of the LAPD or the
California Highvay Patrol. The suspects vere transported by the arresting
officers to.one of tvo central jail facilities for evaluation by a DRE (Drug
Recognition Expert - a certified officer trained in the drug evaluation
procedure). During the study, all drug evaluations were performed by selected
senior DREs using the standard LAPD drug recognition procedure. The drug
evaluations vere only performed at these two locations to allov for better
control and standardization of procedures than might have been possible
othervise.

If, after evaluating the suspect, the DRE concluded he was under the influence
of a drug (or drugs), other than alcohol, the DRE specified vhich type of drug
he felt the sugpect was impaired by and recorded the cues that led him to that
conclusion. The suspect was then given a Drug Admonition and vas asked to
consent to a blood test. If the suspect agreed to the blood test, he was taken
to the jail dispensary vhere the blood vas dravn by medical personnel. Suspects
the DREs determined were not under the the influence of drugs vere released (or
posaibly booked on other charges).

The blood samples collected vere shipped to an independent laboratory for
analysis and were screened for the presence of the follewing drugs or drug
classes:

1) Amphetamines

2) Barbiturates (e.g., Secobarbital)
3) Cocaine/benzoylecognine

4) Cannabinoids (Marijuana)

S) Opiates (e.g., herion, morphene)
6) Phencyclidine (PCP)

7) Benzodiazepines (e.g., Yalium)

8) Alcohol

All samples giving a positive result on the screening test vere confirmed using
a different assay technique and the blood levels quantified.



Suspects

The study sample vas designed to include all adults arrested vithin the city of
Los Angeles by LAPD officers for DUI (CA 23152 VC) during the gpecified time
period vho vere suspected of being under the influence of a drug or a
combination of a drug and alcohol. In addition, part vay through the study a
decision vas made to include suspects arrested within Los Angeles by the
California Highvay Patrol for suspicion of driving under the influence of
drugs, vho vere booked at one of the two facilities being used in the study,
and vere evaluated by the LAPD DREs. Suspects vho vere involved in an accident
or any aggravated situation vere excluded from the study.

Both adult males and females vere used in the study. Juveniles (under 18 years

of age) vere not included because of the difficulty in obtaining consent for
the blood test. :

Arrest Procedure

Traffic enforcement in Los Angeles on city streets is handled by four Traffic
Bureaus (each compogsed of 4-5 Divisgions). Normal procedure is to process
arrestees within these Buresus; hovever, during the hours the study was in
operation, all suspects meeting the study criteria vere transported to the
nearest of tvo central jail facilities for drug evaluation by selected DREs
(Drug Recognition Experts). In addition, the California Highway Patrol (CHP)
handles traffic enforcement on state roads within Los Angeles. Their officers
typically book their arrestees at the LAPD facilities and by cooperative
agreement use the LAPD DREs for drug evaluations. During most of the study
period the CHP arrestees booked at the two jail facilities, vho met the study
criteria, vwere included in the study sample.

The traffic officers vere instructed to identify eligible suspects for the
study (a copy of the LAPD departmental order can be found in Appendix A). The
arresting officer typically would administer a field sobriety test to the
sugpect at the roadside. If they believed the motorist was operating a vehicle
under the influence of alcohol or other drugs they vere to follov normal
procedure and transport the suspect to the nearest breath test machine. If the
suspect’s BAC vas not congistent vith the arrestee’s observed symptoms of
intoxication, or the arresting officer suspected that the arrestee vas driving
under the influence of drugs, or of a combination of alcohol and drugs, the
arrestee was to be taken to one of the two jail facilities for evaluation by a
DRE.



DRE Participants

Twenty-five DREs vere selected by a committee of supervisors to participate in
the study (a roster showving the officers who participated and their years of
experience is part of Appendix A). The DREs selected vere generally the
officers vith the greatest seniority and skill, vho were available for
aggignment to the study team and vho agreed to the field study vork schedule.
They attended a day long training session to familiarize them with the study
procedures, additional forms (beyond thaose required for a regular DUID arrest),
and vith interviev techniques for obtaining a blood sample.

Twvo DREs were deployed each night during the test period at each jail. In
addition to the four DREs, a DRE supervisor vas also deployed each night to
gupervise the evaluations, ensure standard procedures wvere followved, and to be
available to resolve any problemes that might arise at either jail. A team of
four DREs was assigned to the study each veek, wvith a different set of four
officers participating the next veek, on a rotating basis. Officers rotated in
to the study approximately every 5-6& veeks, for a veek at a time.

DRE Evaluation

As each suspect vas brought to one of the jail facilities by the arresting
officer, a DRE assigned to that jail would confirm that the suspect conformed
to the test criteria, and then conduct the DRE evaluation utilizing a "DRE
Field VYalidation Test Checklist" as a guide (see Appendix A). The checklist
vag developed and used to ensure- that the drug evaluations were performed by
the DREs in a standardized fashion, using the same sequence of tests, and to
obtain a complete set of documents for each suspect processed.

The drug evaluation procedure developed by the LAPD contains a number of
components, described briefly below.

A. Interviev - The DRE vould conduct a brief interviev with the suspect
concerning the suspect’s medical and drug use history,
recent eating, sleep and alcohol/drug use. During this
interrogation the officer could evaluate the suspect’s
alertness and responsiveness, speech characteristics, mood,
attitude, cooperativeness, etc.

B. Physiclogical Symptoms - This includes measuring pulse rate (three times
during the examination), bloocd pressure, oral temperature,
pupil size, pupillary reaction to light and dark, nystagmus
(horizontal and vertical), smoothness of visual pursuit,
perspiration, condition of the tongue, and salivation. The
cofficers also examined the suspects closely for skin signs
of substance abuse (e.g., needle marks, skin rashes,
perforation of the nasal septum).



C. Behavioral Tests - These tests vere designed to assess psychomotor
performance, the ability to follovw and remember
instructions, and divided attention. The tests used vere:

1. Rhomberg balance test: a modified attention test in which
the suspect is instructed to stand with his feet together,
arms at his side and eyes closed for 30 seconds. The
officer observes the amount of swvay, loss of balance, and
suspect’s perception of elapsed time.

2. One-leg-stand: The suspect is instructed to stand on one
foot, to lift the other foot six inches ocff the ground and
to hold that position while counting out loud to 30@; this is
repeated for the other foot. Loss of balance is observed.

3. Finger-to-nocse: The suspect stands erect with the feet
together, eyes closed and arms to the side. Alternating
vith his right and left hands, the suspect is directed to
touch the tip of his nose vith the tip of his extended index
finger. The location of the touches, balance, and ability
to follov simple instructions are recorded.

4. Walk-and-Turn: The suspect is told to stand heel-to-toe
on a line, hands at sides, vhile the officer gives
instructions on hov he is to walk the line. He is told to
take nine steps dowvn the line, told exactly hov to turn,
take nine steps back, counting the steps out loud. His
ability to maintain his balance and to divide his attention
are noted.

The results of this exam vere carefully recorded on a drug influence evaluation
form (shovn in Appendix A). After completing the drug evaluation of the
suspect, if the officer thought the suspect wvas impaired by drugs he
administered the Drug Admonition (shown in Appendix A). The drug admonition
advises the suspect that he/she must submit to a second chemical test in
addition to the breath test (GCI). The DREs attempted, through persuasion and
instruction, to get the suspects to submit to a blood test. When the suspect
agreed to a blood test, the arresting officer took the suspect to the jail
dispensary vhere medical personnel aobtained tvo 1@ cc vials of blood. The
blood had to be drawn within tvo hours of the arrest.

If the suspect requested a urine test instead of a blood test, the arresting
officer vas responsible faor obtaining the sample and booking it. The drug
admonition made it clear to the suspects that refusing to take a blood (or
urine) test would probably result in a six-month driving license suspension.
For the purposes of this study only a blood sample was useful. Most drugs may
be detected in urine long after they are ingested (vhen they can no longer be
detected in the blood and vhen there is no longer a behavioral effect due to
the drug!.



Blood Analysis

The blood samples vere tagged, sealed, and booked into the police property
division and kept refrigerated until shipped to an independent laboratory under
contract with NHTSA for analysis. All the blood samples vere screened for the
presence of the folloving drugs or drug classes:

Amphetamines

Barbiturates (e.g., Secobarbital)
Cocaine/benzoylecognine

Cannabinoids (marijuana)

Opiates (e.g., heroin, morphene, codeine)
Phencyclidine (PCP)

Benzodiazepines (e.g., Valium)

Alcohol

O NGO UM s WON -

The samples vere screened by radioimmuncassay for amphetamines, barbiturates,
cocaine/benzoylecognine, cannabinoids, opiates and phencyclidine. A level of
1@ ng/ml and above vas used to identify presumptive positive samples. Positive
samples vere confirmed and quantified by gas chromatography/mass spectrometry
using selective ion monitoring. Benzodiazepines wvere screened by enzyme
immunoassay and confirmed and quantified by gas chromatography/mass
spectrometry with a NP detector. Ethanol (alcohol) vas quantified by gas
chromatography.

If the DRE indicated that the suspect vas under the influence of a drug not
included in the screening test then the blood sample vas tested for the
specific drug. The only tvo drugs falling into this category were a
hallucinogen and methaqualone. The hallucinogen (i.e., Mescaline) vas
quantified by gas chromatography/mass spectrometry. Methaqualone vas likevise
quantified by chromatography/mass spectrometry with a NP detector.



RESULTS

This section of the report presents information on the suspects that were
evaluated by the DREs during the study, the type and frequency of drugs
detected in the blood of the suspects, and finally and most importantly the
accuracy of the DRE judgements regarding vhich drugs the suspects wvere impaired
by.

Suspects

A total of 219 suspects vere processed during the field study. More than 90%
vere men; only 16 vomen were evaluated. Eighteen arrestees vere determined by
the DREs preliminary examination not to be under the influence of drugs and as
a result they vere released from custody (or booked on other charges). Thus,
201 suspects met the study criteria and vere evaluated by a DRE using the drug
recognition procedure. As showvn in Table 1, blood samples vere obtained for
173 of these 20)1 suspects believed to be under the influence of drugs.

TABLE 1

NUMBER OF TEST REFUSALS,
BLOOD & URINE TESTS

SUSPECT CHOICE NUMBER
# %
REFUSALS 22 (11.9%)
URINE SAMPLES 6 (3.0%)
BLOOD SAMPLES 173 (86.0%)
TOTAL 201 (100.0%)

The suspects vho did not provide a blood sample did not differ from the
suspects vho did in terms of age, sex, race, BAC level, day of week they vere
arrested, etc. No further information vas available about these suspects.

The 173 suspects vho agreed to take a blood test comprised 86% of the sample
believed to be under the influence of drugs (only 3% of the drivers requested a
urine test rather than a blood test). Approximately 11% of the suspects
refused to take a second test. The remainder of the data reported on here
concerns the 173 suspects vho met the study criteria, vwere evaluated by a DRE,
and took a blood test.



The average age of the suspects was slightly more than 27 years old, wvith the
youngest being 18 years old and the oldest being 69 years old. Approximately
75% of the suspects arrested were belovw 30 years of age (Figure 1 shows the
distribution of suspects by age).

FIGURE 1

fige Distribution of the Suspects Arrested
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More arregts (26%) vere made on Friday than any other day, with the fewest
occurring on Monday night (3%). The distribution of arrests by day of the week
is shovn in Figure 2.

FIGURE 2

frrests by Day of Week
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The greatest number of arrests wvere made betveen 8:20 PM and 12:00 AM vith
approximately 7Q@% of the arrests occurring during those hours (Figure 3).

FIGURE 3

ARRESTS BY TIME OF DAY
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The ethnic composition of the suspects arrested is showvn in Figure 4. In
general these numbers reflect the ethnic characteristics of the communities
served by each jail.

FIGURE 4

ETHNIC COMPOSITION OF SUSPECTS
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Drugs Detected In The Suspect’s Blood

In this section the results of the blood assays are discussed. First the
general findings regarding the frequency with which various drugs and drug
combinations vere detected is presented folloved by a discussion of the
individual drugs detected with some frequency.

The analysis of the 173 blood samples identified 13 different psychoactive
substances (alcohol and 12 other drugs). Table 2 lists the drugs that wvere
detected.

Phencyclidine (PCP) was the most frequently detected drug being found in 3564 of
the suspects. Alcohol vas the next most frequently found drug (52.6% of the
suspects), folloved by marijuana (THC - in 44.35% of the suspects), morphine
(14.4%), Cocaine (12%), Diazepam (7%), and Codeine (5.7%Z). The rest af the
drugs detected vere found in less than 2% of the suspects.

TABLE 2

Drugs Detected in the Blood of Suspects

Drug # of Samples
Phencyclidine (PCP) 97
Alcohol 91
Tetrahydracannabinol (THC) 77
Morphine ’ 25
Cocaine 21
Diazepam 12
Codeine 10
Butabarbital 3
Phenobarbital 2
Alprazolam 1
Chlordiazepoxide 1
Mescaline 1
Methaqualone 1

In only one of the 173 suspects from vhom blood was obtained vere no drugs or
alcohol detected (i.e., in less than 1%). In 47 cases a single substance wvas
detected, vwhile in 125 suspects combinations of druges (tvo or more) wvere

found. Table 3 shavs the incidence vith vhich single and multiple substances
(including alcohol) vere detected. Multiple drug use was very common among the
suspects arrested during this study with twvo or more drugs (including alcohol)
detected in 72% of the suspects.
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