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J. C. Garriott,' Ph.D. and N. Latman,* M.S.

Drug Detection in Cases of “Driving Under the
Influence”

The role of ethyl alcohol as a significant factor in traffic arrests and accidents has been
established through numerous studies [/], while that of other drugs and their incidence
in the driving population is less clear. Several studies have, however, demonstrated a
high incidence of drugs in “‘intoxicated drivers’> by questioning or urine analysis [2-4].
Finkle et al [3] reported 21% of arrested, drinking drivers indicated on routine ques-
tioning some kind of concurrent drug use.

The present study is the result of analyses of blood samples of drivers arrested in Dallas
County for ‘‘driving under the influence of drugs’’ (DUID) in a 1%2-year period.

Methods

Samples

In Dallas County, individuals arrested for driving under the influence are tested for
alcohol intoxication by breath analysis using the Breathalyzer® [5]. When results of this
test are lower than the apparent degree of intoxication or when evidence of drug use is
apparent from questioning, symptoms, or drug samples found in the individual’s posses-
sion, the subject is asked to submit a blood sample and is charged with driving under the
influence of drugs. Customarily, two 12-ml samples of blood are drawn in tubes, each
containing 14 mg of potassium oxalate and 17.5 mg of sodium fluoride, and are submitted
to this laboratory within a few days of collection, The samples are stored at 4°C (39°F)
until analyzed.

At the breath test station, the arresting officer completes an arrest report including a
questionnaire in which the circumstances of arrest are noted and the individual’s symp-
toms, using a code (see Table 1), are described. All cases submitted for analysis in 1974
(71) and after 1 July 1973 (64) were included in this study.

Drug Analysis

Two screening procedures, requiring a total of 10 ml of blood, were utilized for the
detection of drugs in the blood sample. Another 5-ml aliquot was used for quantitation
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TABLE 1—Observations code information.

A. Alcohol odor on breath

1) none 3) moderate
2) faint 4) strong

B. Attitude
1) profanity 5) carefree 9) hilarious
2) polite 6) cocky 10) indifferent
3) sleepy 7) talkative 11) excited
4) cooperative 8) insulting 12) combative

C. Unusual actions

1) laughing 4) vomiting
2) crying 5) belching
3) fighting 6) hiccoughing
D. Speech
1) confused 5) slurred 9) not understandable
2) good 6) accent 10) thick-tongued
3) mush-mouthed 7) mumbled
4) fair 8) stuttered
E. Balance
1) sure 3) swaying 5) needed support
2) unsure 4) wobbling 6) falling
F. Walking
1) sure 3) swaying 5) staggering
2) unsure 4) stumbling 6) falling
G. Turning
1) sure 3) swaying 5) staggering
2) unsure 4) hesitant 6) falling

of weak bases (diazepam and methaqualone) when these were found to be present by
the initial screening procedure. One millilitre of sample was also used for alcohol deter-
mination.

Alkaline Drug Screening Procedure (Gas Chromatographic) [6]—To 5 ml of blood in a
15-ml glass stoppered centrifuge tube are added 2 drops of concentrated NH,OH and 5
ml of n-butyl chloride [4]. The sample is extracted by gentle inversion by hand for about
5 min. The organic solvent layer is removed to a second 15-ml centrifuge tube and the
process repeated. To the combined layers are added 5 ml of 0.2N HCI. After shaking,
4 ml of the acid layer is removed and placed in a 5-ml centrifuge tube. Seventy-five
microlitres of chloroform are added and the aqueous phase is made basic by addition of
eight drops of concentrated NH,OH. The mixture is extracted by vigorous shaking, then
centrifuged. Aliquots of the chloroform layer are used for injection into the gas chro-
matograph. Four microlitres are injected into columns (a) and (¢) under the conditions
described in the next paragraph. If drugs are detected, columns (b) and (d) are used for
confirmation. Quantitation is accomplished by comparing peak heights with those from
blood samples to which known concentrations of the drug have been added and carried
through the procedure as described. Weaker bases (diazepam and methaqualone) were
quantitated by the above procedure but with 1.0N HCI substituted for 0.2N HCI.

The gas chromatographs used were Hewlett-Packard 5700A models equipped with dual



400 JOURNAL OF FORENSIC SCIENCES

columns, flame ionization detector, linear temperature programmer, and recorder (Hewlett-
Packard 127A). The columns were 6 ft (1.8 m) by 2 mm inside diameter packed as follows:

(a) 3% OV-1 on 80/100 mesh Chromosorb W, A/W, DMCS;

(b) 3% OV-17 on 80/100 mesh Chromosorb W, A/W, DMCS;

(¢) 5% Apiezon L, 5% KOH on 80/100 mesh Chromosorb G, A/W, DMCS; and

(d) 2.5% SE-30 on 80/100 mesh Chromosorb G, A/W, DMCS.

The gas flow rates were, for nitrogen (carrier gas), 30 ml/min; for hydrogen, 30 mi/min;
and for air, 240 ml/min.

The temperature for columns (a) and (b) were raised by 8 deg per min from 150°C

(302°F) to 270°C (518°F) and held at 270°C for 2 min. Column (c) was programmed
to rise 8 deg per min from 110 to 190°C (230 to 374°F); the initial temperature was
held for 2 min and the final temperature, for 4 min. The initial temperature of 130°C
(266°F) for column (d) was held for 4 min; the temperature was then raised by 8 deg
per min to 190°C (374 °F), which was held for 4 min.
Screening Procedure for Acidic, Basic, and Neutral Drugs (Ultraviolet Spectrophoto-
metric)—Five millilitres of blood, to which 20 mg potassium biphosphate have been
added, are extracted with 100 ml of chloroform. The chloroform layer is removed, then
successively shaken with 5 ml of 0.2N H,SO, and 5 ml of 0.45N NaOH. Barbiturates
are detected and quantitated in the NaOH extract by the procedure of Goldbaum [7].
The barbiturate derivative is determined by gas chromatography (GC). The H,SO. extract
is scanned in the ultraviolet range from 340 to 220 nm for detection of basic drugs. The
remaining chloroform layer is divided into three portions. After evaporating to a residue,
one portion is used for detection of glutethimide by the procedure of Goldbaum [8].
Another is applied to a thin-layer plate and sprayed with furfural, followed by con-
centrated HCI, for detection of carbamates. The third is evaporated to a residue, then
dissolved in 5 ml of 0.2N H.SO, and scanned in the ultraviolet range for the detection
of weak bases (such as methaqualone, diazepam, caffeine).

Gas Chromatographic Procedure for Alcohols—Ethyl alcohol was detected and quan-
titated by the procedure of Jain [9].

Detection Limits of Methods

The lower limits of detection for some representative drugs in blood are as follows:
barbiturates, 0.200 mg/dl; diazepam, 0.010 mg/dl; propoxyphene, 0.005 mg/dl; meth-
aqualone, 0.010 mg/dl; amphetamine, 0.010 mg/dl; and methadone, 0.005 mg/dl. These
are within the usual therapeutic range of blood concentrations for all drugs, excepting
amphetamines (plasma concentration after 15-mg oral dose, 0.004 mg/dl) [/0] and slightly
above the one 65-mg dose blood concentration for propoxyphene [/1].

Results

Appendixes A and B list the individual cases, drugs found, blood concentrations, age,
race, and sex of the individual, the observations of the officer concerning the individual’s
behavior, and the circumstances surrounding the arrest. Table 1 explains the codes used
to describe the observations.

It will be noted that a certain number of individuals in each year had blood ethanol
concentrations above the presumed limit for driving while intoxicated (0.10% w/v). It
is not immediately apparent why these were submitted for DUID, but it is assumed that
there was some evidence of drug use as well as alcohol intoxication. Complete information
was not always available on each case. Those below this limit showed signs of intoxication
that could not be explained by the quantity of alcohol present. The cases with positive
findings are arranged according to the number of drugs detected, with the maximum
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number of four drugs found in each of the years being the last entry (Appendixes A and B).
In Table 2, each of the drugs detected during the two years is listed in its order of

TABLE 2—Frequency of detection of individual drugs.

1973 (64 Total) 1974 (71 Total)
Occur- Fre- Occur- Fre-
rences, quency, rences, quency,
Drug no. % Drug no. %
Ethanol 21 32.8 Ethanol 34 48.0
Methaqualone 18 28.2 Diazepam 16 22.5
Secobarbital 11 17.2 Methaqualone 12 17.0
Amo- + Secobarbital 10 15.6 Amo- + Secobarbital 13 18.3
Diazepam 4 6.2 Pentobarbital 7 9.9
Butabarbital 3 4.7 Secobarbital 5 7.1
Chlordiazepoxide 3 4.7 Phenobarbital 4 5.6
Meprobamate 3 4.7 Diphenylhydantoin 2 2.8
Pentobarbital 2 3.1 Amobarbital 1 1.4
Phenobarbital 2 3.1 Barbital 1 1.4
Amobarbital 1 1.5 Butabarbital 1 14
Methamphetamine 1 1.5 Butalbital 1 1.4
Butalbital 1 1.5 Methadone 1 1.4
Amphetamine 1 1.5 Chlordiazepoxide 1 1.4
Negative results 10 15.6 Phenmetrazine 1 1.4
Negative results 7 9.9

frequency. The five most frequently detected drugs in each year were ethanol, meth-
aqualone, diazepam, the barbiturate mixture amobarbital and secobarbital,’ and one of
the individual barbiturates, secobarbital or pentobarbital. In 1974, diazepam replaced
methaqualone as the most frequently encountered drug other than ethanol, appearing
in 22.5% of all cases, and methaqualone in 17% . Methaqualone had appeared in 28.2%
and diazepam in only 6.2% of all cases in 1973.

Barbiturates, as a group, were found in 42.2% of all cases in 1973 and in 39.4% of all
cases in 1974,

A large number of individuals were intoxicated with more than one drug (Table 3).

TABLE 3—Frequency of cases of intoxication with
more than one drug.®

Drugs Detected 1973 1974

Per Case, no. Cases, no. Cases, no.
1 31 (8) 37 (13)
2 20 (11) 19 (15)
3 2 (1) 6 (4)
4 1) 2

Negative resulis 10 7

Total cases 64 71

=Numbers in parentheses are the number of cases in which one of
the drugs detected was ethyl alcohol.

*This mixture is assumed to come from a single medication (Tuinal®, as indicated by Dallas
County Criminal Investigation Laboratory statistics and was, consequently, counted as a single
drug.
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Most of these had also ingested alcoholic beverages. A total of twelve subjects in each
year had more than one drug substance besides ethanol detected by the screening pro-
cedures.

A certain number of drug categories would have gone undetected. Notably, these
were volatile substances not eluting under conditions used for detecting ethanol, (freons,
high alcohols, trichloroethanol, benzene derivatives, and others), hard narcotics (opiates),
and certain hallucinogenic substances (lysergic acid derivatives, cannabis components,
mescaline). No attempt was made to detect substances in these categories because of
limited quantity of blood sample available. The presence of these substances would have
been detected only through observations by the arresting officer and these are noted
in the tables. Also, as no urine samples were taken for analysis, some drugs present in the
body may have been missed in the screening of blood samples due either to the ingestion
of low doses or to the presence of very low quantities in the blood.

Discussion

An obvious decrease in actual cases submitted for DUID occurred between the two
years sampled (from 128 in 1973 to 71 in 1974). This resulted from a change in police
procedures and a greater reluctance of the officer to file on this charge rather than any
decrease in the probable number of drivers believed to be driving under the influence
of drugs. It should also be recognized that a minimum number of these charges are filed
in comparison with DWI (driving while intoxicated-alcohol) due to the additional time
required in processing forms and in procuring a blood sample. Data relating to arrest
statistics for DWI and DUID are shown in Table 4.

TABLE 4—Data on arrest statistics for cases of driving while
intoxicated-alcohol (DWI) and driving under the

influence of drugs (DUID).
DWI DUID
Total Arrests Total Arrests

1973 6865 128
1974 6047 71
Average age of arrest-

ees, years 37 26.6
Sex, %o

Male 93 85

Female 7 15

The age range of arrestees for DUID was 17 to 56 years and the average age was 26.6,
whereas those arrested for DWI averaged about 37 years. This would seem to imply a
greater incidence of drug use other than alcohol in the younger age groups. The ratio
of females to males in the DUID group was more than twice as high as the same ratio
for the DWI group. From the limited sample of those in this study found to have only
alcohol in their blood, only 5% were women, which agrees closely with 7% in the overall
DWI statistics (Table 4).

It is apparent from the data that sedative-hypnotic drugs account for aimost all of the
drugs detected in each year. The exceptions were one instance each of amphetamine,
methamphetamine, and phenmetrazine. It was not possible to determine what percentage
of the cases represented drug usage from illicit preparations, but it is safe to assume

Personal communication with P. A. Lewis, Director, Alcohol Safety Action Program, Southern
Methodist University, Dallas, Tex., 14 April 1975.
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from the blood concentrations obtained in most cases that the drugs were being taken in
doses greater than therapeutic ones and, if obtained by legitimate prescription, were not
taken as prescribed. For example, a high therapeutic blood concentration after a sedative
dose of secobarbital is approximately 0.20 to 0.30 mg/dl [/2]. All of the subjects with
this drug alone had concentrations exceeding this amount. In addition, the high incidence
of drugs found in combination with alcohol tends to point toward abuse, as the additive
effects of sedative drug medication with alcohol are well known [/3].

The most outstanding difference in drug use patterns between the two years was the
shift in incidence of diazepam and methaqualone (Table 2). Methaqualone was the most
frequently detected drug in 1973, being involved in 28.2% of cases, whereas diazepam
became the most frequently detected drug in 1974 (found in 22.5% of all cases). This
could have resulted from an increase in illicit use of diazepam, a change in the drug of
choice prescribed by physicians for similar purposes, an increase in availability (pro-
duction and sale) of the latter substance, or any combination of these factors. No data
were available from other sources for further interpretation of this observation.

Of the seven cases reported as negative by toxicologic analysis and included in Appendix
B, drugs or intoxicants were implicated in all by circumstances. They included Cannabis
and paint fumes, substances not detected by the procedures used. Cannabis was mentioned
in arrest reports in 12.7% of all cases in 1974 and 14% of cases in 1973 (indicated by
signs of its recent use in those cases). Inhalation of paint fumes or paint thinner as the
intoxicating substance was indicated in three cases in 1974.

In view of the relatively high incidence of positive toxicologic findings in this study
(87.5% drugs or alcohol, or both; 72.0% drugs) and the implication of other intoxicants
in most of the remainder, it is suggested that drugs may play a larger role in the intoxicated
driver population than previously recognized. Although the number of drivers arrested
on this charge is low compared to those arrested for DWI (alcohol), the incidence of
drug use among drivers is believed to be actually higher, but detection is infrequent due
to difficulties in implementing and enforcing a DUID program.
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