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Introduction

The presegt study was undertaken to provide information concerning the
validity of subject examination procedures for identifying and
differentiating types of drug Intoxication. The studv was undertaken at the
initiative of the MNational Highway Traffic Safety Administration and the
Nationmal Institute on Drug Abuse to gain controlled experimental data
concerning examination procedures which are currently being promoted and
used in field situations (law enforcement, military, industry) as a
technique for detecting drug-intoxicated individuals and for identifying the
type of drug producing the intoxication. The particular examination
procedures tested were derived from those developed and used by the Los
Angeles Police Department in their Drug Recognition Program. The present
study consisted of a laboratory simulation assessment of this approach to
recognition and identification of drug intoxication. In a clinical research
laboratory volunteers were administered various drugs/doses under
double-blind conditions and were then independently examined and evaluated
for signs of drug intoxication by each of four trained and experienced
raters.



General Procedure

Eight drug dose conditions were administered under double blind conditions
to 80 volunteer subjects who were then evaluated independently by each of
four raters trained in a standardized procedure for recognizing and .
differentiating types of drug-produced intoxication. Each rater was allowed
a 20 minute evaluation period to decide presence or absence, and type of
drug intoxication. ;

The present report focuses upon the global evaluations of drug intoxication
provided by the raters. In addition, extensive additional data were
collected concerning drug effects on subjective, behavioral, and biological
indices; the procedures for collecting these additional data, and their
results, will be reported separately, as will a more detailed analvsis of
.. the sensitivity of specific elements in the present rating procedure.

Subjects

Participants were 80 normal, healthy adult male volunteers between 18 and 35
vears of age (mean 23.7), weighing between 54 and 100 kg (mean'71.8), and

who reported using marihuana within the past vear. Volunteers were

recruited from the community through advertisements placed in local
newspapers, at local college campuses, and announced on radio and

television. Volunteers were paid $80 for their participation.

Prior to participation, volunteers visited the laboratorv for a two hour
screening and training period for which they were paid $20. During this
visit subjects were given a physical examination (including ECG and a
urinalysis screen for evidence of drug abuse), interviewed about their drug
use hiscory (types, quantities, and patterns of drug use), and trained on
the psychomotor tasks and subjective effect questionnaires used in the
study. Voluateers found to be without significant medical or psychiatric:
disturbances, to be without substantial patterns of 1llicit drug abuse, to
be taking no medication, and showing adequate per formance on thes psvchowotor
.tasks and questlonnaires were accepted for participation. Accepted subjects
provided their written informed comnsent to research participation and were
given an appointment for their experimental session. At this time subjects
were instructed to take no drugs other than alcohol or marihuana for at
least two weeks prior to the studvy and to consume no alcohol or marihuana
for at least 24 heurs prior to the study; subjects were informed that
compliance with these instructions would be verified by a urinalysis test on
their study dayv which would determine their eligibility to participate.



Instructions/Information to Subjects

Subjects were informed that thev would be receiving two oral doses of
medicatjon and would be swoking marihuana plant material; they were informed
that any or all doses might be inactive placebo or that they might receive
marihuana, a sedative, a major or minor tranquilizer, or a stimulant.
Subjects were informed that they would be examined individually by four
raters who worked for the Los Angeles Police Department and who would
attempt to identify the type of drug the subject had received. Subjects
were instructed to cooperate with the raters, to answer their questions, and
not to try to trick or mislead the raters; in addition, subjects were told
not to volunteer information to the raters identifying the drug which the
subjects themselves believed they had received.

Raters

Four raters, who were experienced staff of the Los Angeles Police
Department 's Drug Recognition Program, participated; two of these were
instructors in that program. The Drug Recognition Program trains staff in a
standardized subject examination procedure intended to permit recognition of
drug-produced intoxication and to permit identification of the
pharmacological drug class producing that intoxication. The four raters had
13, 3, 4, and 5 years experience with the Program.

Instructions/Information to Raters

Raters were instructed to indicate estimated drug classes even if they were
not as confident as they would normally be in a field situation. Raters
were informed that drugs were being administered orally and by smoking, and
that all subjects, as part of the blinding procedure, would receive dosing
by both routes and by no other route. 1In particular, raters were informed
that all subjects would smoke some marihuana plant material which might or
might not contain active drug, and that thev should reach their conclusions
based upon obsarved drug effects and should not be misled by superficial .
cues such as the smell of marihuana. Raters weré informed that there was no
alcohel, PCP, or LSD administered, that no drug combinatious were
administered, and that some subjects received no active drug. Raters were
also informed of the general characteristics of the subjiects —-- normal
healthy voluntsers, with some history of prior drug use but without patterns
of clinicallv significiant drug abuse.

Setting

The study was conducted in a hospital laboratory setting consisting of a
suite of offices and lounge areas within the Behavioral Pharmacology
Research Unit at the Francis Scott Key Medical Center of the Johns Hopkins
University School of Medicine. Each rater was assigned to a private



‘examination room. Raters had no contact with subjects prior to their
examination period, and raters had no contact with one another throughout
the period of subject examinations. Subjects were escorted among the raters
on a prearranged schedule by research staff who were blind to drug
conditions} and to the results of the ratings, and who had no information
about subjects' performance in individual ratings. These procedures were
intended to maximize the independence of each rating.

Drug Administration

Subjects were randomly assigned among drug conditions according to the latin
square design described below. The following eight drug conditions were
studied: d-amphetamine, 15 or 30 mg orally; diazepam, 15 or 30 mg orally;
secobarbital, 300 mg orally; marihuana, 12 puffs of 1.3% or 2.8% THC; or
placebo. For d-awphetamine, diazepam, and secobarbital these doses are
approximately three to six times the typically recommended therapeutic

dose. The marihuana doses were selected in the middle to upper range of
doses typically achieved by occasional warihuana users in the community.

To allow for differing speeds of absorption, drug ddses were administered at
three separate times. To maintain the double-blind procedure a dummy ‘
medication procedure was used in which each subject received a-dosage on
each of the three occasions, with at least two of the three occasions belng
placebo only (for subjects assigned to the placebo condition all three
occasions were placebo). Drug administrations occurred at 2 hours
(d-amphetamine), 1 hour (diazepam and secobarbital), or 20 minutes
(marihuana) prior to the start of the experimental rating period.

All oral doses were prepared in identically appearing opaque gelatin
capsules with lactose filler and were dispensed directly into the subject's
mouth by a nurse who then watched the subject drink water and examined the
subject's mouth to ilnsure drug ingestiom.

Marinuana swmoking began 20 minutes prior to, and ended approximately 10
minutes prior to, the beginning c¢f the rating period. The mar:huana
cigarettes, including the placebo cigarettes, were indistinguishable in
appearance; they were michine-rolled cigarettes provided bv the National:
Institute on Drug Abuse. In an effort to control and standardize the
bilological exposure to marihuana smoke a standardized puffing procedure was
used. Subjects smoked exactly 12 puffs -- 6 from each of two successive
cigarettes. Subjects were signaled when to inhale and to exhale each puff,
with 10 seconds being allotted to inhaling and holding each inhalation, and
25 seconds elapsing between exhalation and the next inhalation. To
corroborate marihuana exposure, heart rate and breath carben monoxide
concentration were recorded before and after the smoking period.

Subjects who were cigarette smokers were not allowed to smcxe from the time
of the second oral dosing (one hour prior to the start of the rating period)
until completion of the ratings. ' .

-4~



Rating Procedure

For purposes of this experimental evaluation it was necessary to use a
rating Procedure somewhat di fferent from that used by the raters in their
field situations. The time available for each rating/evaluation was limited
to 20 minutes; this 1s in contrast to approximately one hour which is used
in the "field. Certain elements of the evaluation which are important in the
law enforcement context —-- e. g., searching the subject for physical
evidence, examination for evidence of route of drug administration,
conducting a breath alcohol test -- were eliminated as irrelevant in this
experimental context. For purposes of this experiment the raters produced a
modified version of their usual evaluation procedure, which they estimated
would be compatible with the time and procedural constraints of the study.
This experiment was the first experience of the raters with using this

modi fied evaluation procedura. A copy of the rating/evaluation form is
shown in Figure 1.

The modified rating procedure consisted of ‘three components. First was a
brief interview concerning the subject's medical historv and drug use

story, -and coacerning recent eating, sleep and alcohol use. This intarview
companent provided a basis for evaluating alertness and responsiveness, .
speech and conversation characteristics, and mood and attitude. Second was
examination of objective physiological signs, including pulse rate, blood
pressure, oral temperature, pupll size, pupil response to light and dark,
nystagous, smoothness of visual pursuit, perspiration and salivation. Third
was a field sobriety test assessing psvchomotor performance and ability to
remember and follow instructions; this consisted of four elements: (1)
standing steadiness and time perception: the subject is asked to stand with
feet together and eves closed and to hold that position until he thinks 30
seconds have elapsed; bodv sway and elapsed time are recorded; (2) one-foot
balance: the subject is asked to stand on one foot whnile extending the
other in from of him and looking at 1t and counting to 30; this 1s repeated
for the other foot; the times at which the lifted foot is placed down are
racorded; (3) hand-to-nose test: the subject is asked to stand with "eyes
closed and arms down at the side and to touch his nose with the index
finger of the correct hand as the rater ‘calls '"left, right, left, right,
right, lefct'; the location of touches is recorded; (4) line test: the
subject 1is asked to stand heel to toe on a line marked on the floor, hands
to his sides, and 1s instructad to take nine heel-to-toe steps down the
line, turn, and take nine steps back, counting the steps aloud; occasions at
which the subject steps off the line are recorded and the quality of divided
attention performance is noted.

The rating procedure is designed to recognize and differentiate intoxication
produced by the following drug classes: mnarcotics/analgesics (opiates,
_heroin, morphine, etc.), central nervous system depressants (barbiturates,



SUHJECT OPINION UNDER INFLUEMCE OF

DATE/TINE : TEST 20T COMPLETZD

-rt BAVL THY LATON Toeat?s L rwcul " [wed! STl TR TN Beil TS X ATy >

MC ToU INCH B mamry? Y " ML Tow (FULPTIC B B TICY v "

AL TS WSO Pl CanY &F & POCTON W BONTIETT
P Tow Tacx Imswaimv h d L] 4 Yy mav{ AV PuTE AL MFITLIETY - MR TON TACIron AvY mal Daliief BV Pemsg TV

h

NESLAiE TEE ARBWEOS (Tw L U T UL T s mamm A e )

IAK Ve s e T | Py L 414
rtme way? . ‘ : '

ETES: Bloodshot Glassy Slank stare

PUPILS: Reaction to 1ight slow o Nystagmus

Eyelids

*

Pinpointad harizantal
Dilataed yertical

lack o7 s=xoth pursuit

Observaiion at max

SPIIl: Slow Repetitive D{fficulty speaking clearly
Sluggish . lncoherent Thick or slurred

Deliberats Fast _
CONYERSATICN: Confused Talkative

ATTITUTE: Disoriantsd ‘ Emxctionally erratic
Excitad Agitated
Sedazed Argumentat{ve

. Antagonistic
Ri{zarre
Stuporcus

Cther

Eupharic ’ Irritable

YITAL Si&xS l POTCR STYSTEM:

Ory Mouth Molor mavements poor

Parspiring Appear drowsy
Coordinatien poor (example

Xervous Rub or scratch face arz2a;

Slow response ind coordinatio Myscle tone = - rigid $PR so0d

L

Divided attantion 1mz'.;1r:ent Body tm;eh‘.:rt

ic

o o 1

ITRA NI / O V O v

{'vul T YmamCl O TSTT LR AR A Tier

RAW L3 TE 3PeT1 TEmCn 3

ISYSIFFEIN =

Lt TLAT O Beamt reer D rern roer

2>
[

Y

y <
{: <

O wwt wogx Aurv—ocx

TV T T T3 lo-u! l&&a ]unﬂ

PUMLL
I

RS Vol

WEARLME SLASAKAY by
WEARING COMTACTRY T |

LYY mapgaL temr v

c..‘..‘JS

fatar

FICORZ 1: Xvaluation ind lacording Yorm Used By Ratars




tranquilizers, etc.), central nervous system gtimulants (amphetamine,
cocaine, etc.), phencyclidine (PCP), hallucinogens (LSD, psylocybin, etc.),
marihuvana, and inhalants (toluene, acetone, etc.). 1In the present study
raters made one of the following five judgments: not intoxicated, opiate,
sedative, stimulant, or marihuana.

’

Experimental besigﬁ

The study was conducted over 10 experimental days in a two week period, with
elght subjects participating each dav; on each experimental day each of the
eight drug conditlons was received by exactly one subject. Subjects
participated as two successive waves of four subjects each, with the second
wave being scheduled 100 minutes benind the first.

The order in which subjects were evaluated by each rater was determined by
balanced sets of 4 x 4 Latin squares; these were constructed so that across
four experimental days each rater would evaluate each drug condition in each
of the four possible sequentlal orders (first, second, third, fourth).
SubJects were assigned to dose condltlons as determined. by the 'lLatin
squares, sequeantially as thev arvlved at the hospital.



RESULTS

The accuracy of raters' judgments of drug intoxication was examined in
relation tg the known drug doses which subjects had received. Table 1
presents tllese data in summary form. The table shows, for each of the eight
experimental -drug conditions, the number of occasions raters made each of
the various possible intoxication judgments; for each drug condition there
were 40 ratings (10 subjects x 4 raters). Two things are apparent in this
tabulation: (1) on many occasions when an active drug was administered
subjects were judged not to be intoxicated; and (2) when subjects were
judged to be intoxicated the correct drug class was generally identified.

These accuracy data are more easily quantified and interpreted when the data
"in Table 1 are converted to percentages. These conversions have been done
in two slightly different ways, which permit the examination of two
different aspects of raters' judgmental accuracy -— specificity and
sensitivity. -

Specificity

Specificity refers to the proportion of cases "judged as intoxicated by a
particular drug class who had actually received that drug class. The
specificity analysis addresses the question of "Given that a subject is
judged to be intoxicated om drug class X, how likelv is it that he had
actually received drug class X?"

Table 2 presents specificity data; this 1is a transforzation of the data in
Table 1, with each entry being converted to a percentage of the colum
total. That is, entries show, for each category of intoxication judgment,
the proportion of evaluation occasions in which the subject had actually
received the various drug conditions. These data show the specificity of
raters' intoxication judgments-to be high -- with 80%, 97.5% and 92.7X of
cases judged to be intoxicated on stimulants, marihuana, or depressants,
respectively, actually having received those drug classes.

These data for judgments of stimulant, marihuana or dgpressant.intokicatiod
are shown grapnically in Figure 2. Judgments of intoxication were most
likelv to occur with the higher dose levels of each drug class, and rarely
occurred for inappropriate drug classes; the occasional errors of

misidentification were scattered among other drug classes. O©On only two
occasions were sublects who had received only placebo judged to be
intoxicated -~ on depressants in both cases. (In both of these cases

subjects were judged not be sufficiently intoxicated to warrant arrest in a
law enforcement field situation.) : :
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PERCENT OF INTOXICATION CLASS JUDGEMENTS
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An overall summary of the specificity accuracy of raters' intoxication

judgments is presented in Flgure 3. Of the 320 rating occasions in this
study there were 157 occasions when subjects were rated as being drug .
intoxicated. ©On 91.7% of those occasions the rater correctly identified the
drug class %that the subject had received. ,0n 1.3Z of occasions judged as
drug intoxicated the subject had received no active drug -- i.e., a definite
false positive error was committed. Finally, on an additiomal 7% of
occasions the subject had received an active drug but the rater.identified
the incorrect drug class; these are identified in the figure as incorrect
identifications but might also be considered a type of false positive

error. Thus, the total false positive error rate (occasions that a rater
identified a type of drug intoxication different from the drug class that
individual had actually received) was 8.3%.

Sensitivity

Sensitivity refers to the proportion of cases who actually received a given

drug class who are detected as being intoxicated by that drug class. The

sensitivity analysis asks the quescion "Given that a subject has actually
received drug class X, how likely is 1t that he will be detected as ..
1ntox1catad on drug class X?"

Sensitivity data are presented in Table 3; this is a transformation of the
data in Table 1, with each entry being couverted to a percentage of the row
total. That is, entries show, for each of the 8 experimental drug
conditions, the proportion of evaluations receiving each.of the various
intoxication judgments. These data show that the likelihood of being judged
intoxicated differed across different drug classes but was dose-~dependent
within each drug class. Judgments of drug intoxication were wore likely at
the higher doses of active drug than at the lower doses. TFor most drug
conditions a substantial proportion of ratings reached the conclusion of
"not intoxicated'". As doses increased the proportion rated 'not
intoxicated' declined, the proportion rated as.intoxicatad on the _
appropriate drug class increased, and thz proportion judged intoxicated on
the incorrect drug class did not change. Sensitivity ranged frcm a low of
12.5% of low dose amphetamine ratings leading to a conclusion of drug
intoxication to'a high of 95% of secobarbital ratings leading to a
conclusion of drug 1ntox1cat10n. These sensitivity data are presented

._graphlcallv in Figure &4.
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YICURE 4&: Each panel showa the percent of occasions oa wbich raters made a drug-appropriata intoxication
Judpwent for sach of the three major drug classes as & funczioa of the dose actually administared (shown on
the horizcatal), Dose—effact functiona are shown for d-amphetamine (upper panel), marijuana (canter panel),
and diaxepam (lower panel); results for secodarbital are included in the dixzapam panel. Bars wvhich
Tepresent correct identifications are fillaed in. Zach bar {s based on 40 ratiag occasions (4 raters x 10
subjects per dose comdition). There vas a siangla placebo group which constitutad the 0 doee conditica showvn
in all three panels. . 15 -



.,levels of accuracy after raters galn experlence with it.

" CONCLUS IONS

This -laboratory simulation study does not represent a direct test of the
validity of these or related behavioral examination procedures for detecting
and-identi#ing drug intoxication in field situations. It does, however,
provide valuable scientific information concerning the potential accuracy
and utility of such procedures.

The procedures tested in this study showed a high degree of accuracy in
correctly identifying the drug classes which had been administered to those
subjects judged to be intoxicated. Of subjects judged to be intoxicated the
correct drug class was identified on 91.7X% of occasions. Overall, in 98.7%Z
of instances of judged intoxication the subject had received some active
drug. On 7% of occasions of judged intoxication the incorrect drug class
was identified, and on 1.3% of occasions the subject had received no active
drug -- for a total false positive rate of 8.3%. While these data indicate
a relatively low rate of false positive errcors, thev also 1ﬂd1cate a degree

of fallibility of the evaluation procedure.

The sensitivity of this assessment procedure was directly related to" the
dose of drug administered. As.dose increased, detection and identificationm
of intoxication increased. As might be expected, wany individuals who had
received active drug -- especially one of the lower doses —- were judged not
to be intoxicated. These might be viewed as cases which were '"missed" by
the raters; however, while it is known they received active drug, it is not
known whether an objective behavioral intoxication resulted. Because these
rating procedures were developed in a law enforcement context the raters
indicate they have intentionally designed them to err, if at all, on the
side of "missing' rather than on the side of '"false positives'

The differences seeh between different drug classes with respect to the
proportion of cases detacted as intoxicated mav simply represent differences
in the relative efiective dose levels given of the different drugs. 1In
particular, the relatively small proporticn of amphetamine ¢ases detected as
intoxicated may be the conseguence of our imability, due to medlca1 safety
considerations, to administer high doses of amphetamine experlmentallv. The
graded dose-effact relationships observed suggest that higher doses of the
drugs would have an even greatee.probaolllty of detection as drug
intoxication. . . .

It should be noted that this study was the first occasion that the raters
had ever. used the specific wodified evaluation procedure that they had
developed in order to meet the time constraints of the study. It is
possible that accuracy of judgments would have been different if the raters
had been able to use their usual, longer evaluation procedure. It is also
possible that the present brief evaluatlon procedure could achleve higher
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limitations of the bfeﬁeﬁt'study should be noted. Tifs&,.it‘is

"unclear to what extent the subjects themselves, who were instructed to be

" cooperative, may have provided information aiding in drug identification.

While subjects.were told not to volunteer such ‘information, raters were free
to dinquirejhow subjects felt, had they ever, felt that way before,-had they
ever used drugs that made them feel that way, etc. 1In this.experimental

"setting subjects may have been more revealing than would occur in a law

enforcement field situation. Second, the present study provides no -
information "about detection and identification of intoxication when multiple
drugs have been taken by the same individual; such polydrug use, especially

combinations with-alcohol, is widespread in field situationms.

It is anticipated that further analyses of the data from this study will

provide information concerning which aspects of the subject examination

procedure are most useful for detecting and identifying different types of
drug intoxication. At present, the conclusions based upon these global
judgment-of-intoxication data is that raters were able to perform quite well
in accurately identifying the drug classes administered to subjects and did
8o with a relatively low rate of false positive errors.
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