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Foreword

Drugged driving has a detrimental impact on traffic safety and presents a significant
challenge to law enforcement. Unlike alcohol, it is more difficult to accurately assess drivers
for impairment due to other drugs. The Drug Evaluation and Classification Program
(DECP) was developed to help law enforcement officers combat the problem; however, the
program is not without its challenges.

This report offers a summary of information regarding the DECP and identifies

opportunities for improvements that could serve to strengthen the program. Materials
presented in this report should be a useful reference for the traffic safety community.
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Introduction

The use of psychoactive drugs by drivers poses a risk to traffic safety and presents a
significant challenge to law enforcement. Whereas the Standardized Field Sobriety Tests
(SFST) and breath testing technology have become invaluable tools in enforcement efforts
to combat alcohol-impaired driving, determining driver impairment by drugs has proven to
be considerably more complex. Foremost, there are numerous types of drugs, many of which
have effects that differ dramatically from those of alcohol. In addition, unlike alcohol, most
drugs cannot be readily measured in breath at the side of the road. The lack of tools and
procedures to adequately assess drivers for impairment due to drugs other than alcohol was
a serious gap in law enforcement efforts to remove these high-risk drivers from the road.

The Drug Evaluation and Classification Program (DECP) was developed to help fill this
void. Since its inception in the late 1970s, the DECP has been adopted by every state as
well as Canada and has served as the basis for similar programs in other countries. Despite
its widespread use, the program is not without its challenges. The program involves a
detailed assessment protocol that requires ample training. Only a select group of officers
have the opportunity and desire to acquire the specialized skills required to become
proficient in the techniques of the DECP. The results of the assessment are not always
readily accepted by the courts and are subject to numerous challenges. Nevertheless, the
DECP continues to grow and has become a central component of the response to drug-
impaired driving.

The purpose of this report is to examine the evidence supporting the DECP and to identify
opportunities for potential improvements that would serve to strengthen the program.

The specific objectives of the project were to:

e Conduct a review of the literature on the DECP to identify the strengths and
limitations of the program.

e Investigate and identify opportunities and make recommendations to bolster the
DECP program, the DECP assessment protocol, the DECP training, and the DECP
certification and re-certification process.

e Determine the approach and potential obstacles that may be involved in
implementing recommended improvements to the DECP.

The report begins with a review of the evidence supporting the various components of the
DECP as well as a review of the evidence pertaining to its validity and effectiveness.

The second section describes practices for assessing suspected drug-impaired drivers in
selected countries around the world to determine if there are alternative or additional
approaches that could be adopted.

New technologies that could be introduced into the DECP to assist with measurement and
improve efficiency are discussed in the third section.



Key informant interviews were also conducted with individuals who have a connection to,
or involvement with, the DECP to gather their thoughts and insights into the program as
well as suggestions for improvement. The results are presented in the fourth section.

The fifth section examines data from a large number of DECP evaluations to examine
differences in the various indicators from the assessment according to the type of drug
ingested. In addition, the data are used to determine if there are key indicators included in
the DECP assessment that can help identify the category of drug used.

The report concludes with a summary and a series of suggestions for enhancing the DECP.



Literature Review

History and Overview of the DECP!

The origins of the DECP date back to the 1970s when police officers in Los Angeles noted
the relatively high rate at which drivers arrested for impaired driving were being released
because they were shown to have a low blood alcohol concentration (BAC) or had not been
drinking at all. In response to the growing recognition of the need for a method to assess
impairment by drugs other than, or in addition to, alcohol, officers with the Los Angeles
Police Department (LAPD) consulted with experts in medicine, toxicology, and behavioral
psychology to pool their collective knowledge about the signs, symptoms and behavioral
effects associated with the ingestion of various drugs. The objective was to develop a
standardized procedure to assist in the identification of drivers suspected of being under
the influence of drugs.

The result of their efforts was a drug assessment protocol that was officially recognized by
the LAPD in 1979. It incorporated interviews, behavioral tests, and measurements of vital
signs and other clinical indicators that can be affected by psychoactive substances. The
unique aspect of the protocol was the integration of the various tests and measurements
into a comprehensive procedure to assess impairment and identify the category of drugs
most likely to be the cause of impairment.

The first Drug Recognition Expert? (DRE) school was held in Los Angeles in 1980.
Instructors included physicians, behavioral researchers and other scientists. The program
eventually captured the attention of the National Highway Traffic Safety Administration
(NHTSA), which worked with the LAPD to formalize the program into what is now known
as the DECP. Pilot programs were set up in three states in 1987, and programs were added
in three more states in 1988.

The resultant assessment protocol is a systematic and standardized procedure that involves
a series of interviews and observations, as well as psychomotor tests and measurements of
vital signs and clinical indicators, followed by a toxicological evaluation. The assessment
consists of the following 12 steps (International Association of Chiefs of Police, 2015):

1. Breath alcohol test: A breath test is conducted to rule out alcohol as a cause of
impairment or determine if alcohol is contributing to the observed signs and
symptoms.

2. Interview of the arresting officer: The officer who made the arrest is questioned to
gather information about the traffic stop and the suspect’s behavior and demeanor,
as well as other pertinent information that might be relevant to the assessment.

! The information in this section on the development of the DECP was compiled from the DECP
website (DECP.org), the DRE Course manual (IACP 2015), personal interviews, and presentations
on the history of the DECP at the 17th Annual TACP Training Conference on Drugs, Alcohol and
Impaired Driving (July 20, 2011).

2 Some jurisdictions prefer to use the word “evaluator” or “technician” as a substitute for “expert.”



3. Preliminary examination: The subject is asked about existing medical conditions or
injuries and examined to look for any evidence of a medical condition that requires
immediate medical assistance (e.g., equivalence of pupil size, equal eye tracking).
The first of three pulse measurements is taken.

4. Examination of the eyes: The examining officer assesses horizontal gaze nystagmus
(HGN), vertical gaze nystagmus (VGN) and lack of convergence (LOC).

5. Divided attention psychophysical tests: Four tests are conducted — Walk and Turn
(WAT), One Leg Stand (OLS), Modified Romberg Balance (MRB), and Finger to Nose
(FTN).

6. Examination of vital signs: Blood pressure and body temperature are measured. The
second measurement of pulse is also taken.

7. Dark room examinations: Pupil size is measured in room light, direct light, and near
total darkness. Pupil reaction to light and rebound dilation are also assessed.

8. Examination of muscle tone: The subject’s arm muscles are examined to assess
whether muscles are rigid or flaccid.

9. Examination for injection sites: The subject is examined for evidence of recent
injection.

10. Suspect’s statements and other observations: Further questioning of the subject is
conducted, including the use of drugs.

11. Opinion of the evaluator: The evaluator reviews the findings from the evaluation
and forms an opinion of the category (or categories) of drug?® responsible for the signs
and symptoms observed during the evaluation.

12. Toxicological examination: A specimen of bodily fluid (blood, urine or oral fluid) is
collected and sent to a toxicology laboratory for analysis of drug content.

The measurements and observations taken during a DEC evaluation are recorded by the
DRE on what is commonly referred to as a drug influence evaluation “face sheet.” An
example of a face sheet is provided in Appendix A. A narrative report is also prepared by
the evaluating officer that summarizes the results of the evaluation.

The purposes of the procedure are: (1) to provide the officer with the necessary evidence to
determine whether or not the suspect is impaired, (2) to determine whether the observed
impairment is due to drugs rather than a medical condition and, (3) to determine which
category (or categories) of drugs might be responsible for the observed impairment (IACP,
2015; see also Porath-Waller, Beirness, & Beasley, 2009 and Logan, Kacinko, & Beirness,

3 A drug is defined as any substance that when taken into the body can impair the ability of the
person to operate a vehicle safely. Drugs are divided into seven categories — central nervous system
(CNS) depressants, inhalants, dissociative anesthetics, cannabis, CNS stimulants, hallucinogens,
and narcotic analgesics. These categories reflect the commonalities in the signs and symptoms
associated with various substances and are not necessarily intended to reflect pharmacological
properties. (See Page, 2007, for a detailed discussion of the drug categories.)



2016). The results of the tests, when corroborated by toxicological evidence of drug use, are
generally deemed to provide sufficient evidence to proceed with drug-impaired driving
charges.

The DEC training program involves 72 hours of instruction in the techniques of a drug
influence evaluation followed by field certification that involves the evaluation of at least 12
subjects believed to be impaired by drugs other than alcohol. Candidates must also
complete a comprehensive examination. Those who are successful can be certified as a
DRE. To maintain certification, DREs must complete a minimum of four evaluations and
attend a minimum of eight hours of approved recertification training every two years.

The DECP is supported by the National Highway Traffic Safety Administration (NHTSA)
and is governed by the Highway Safety Committee of the International Association of
Chiefs of Police (IACP). In 1992, a set of minimum standards was adopted specifying the
requirements for training, certification and recertification of DREs and DRE instructors,
and standards for agency participation. A Technical Advisory Panel has been formed to
assist the Highway Safety Committee on specific matters pertaining to the DECP,
including the curriculum, training, and technical aspects of the program.

In 2016, there were 8,277 certified DREs in the United States, plus another 607 in Canada,
though some may not have been active. Officers from the United Kingdom, Germany,
Australia and China have also been trained as DREs (DECP, 2017).

Vital Signs and Clinical Indicators

The DEC evaluation includes measurements of the subject’s pulse, blood pressure, and body
temperature. Psychoactive drugs can affect the physiological mechanisms responsible for
these systems by either mimicking the actions of neurotransmitters in the autonomic
nervous system (agonistic action) or by blocking the action of neurotransmitters
(antagonistic action) (Julien, Advokat, & Comaty, 2008). Some drugs have excitatory effects
while others have inhibitory effects, causing the physiological systems to react differently.

Other clinical indicators such as observations and measurements are made of the eyes and
muscle tone. Drugs can affect the mechanisms underlying these systems as well, causing
diverse effects. Each drug category has a relatively distinct pattern of potential effects on
these indicators. Measurements of vital signs and other clinical indicators can provide
valuable clues as to the type of substance that might be responsible for the observed effects.

A summary of the typical effects of drugs on vital signs and other clinical indicators used in
the DECP is presented in the form of a table known as the DRE Matrix (Appendix B). The
expected effect of each of the seven drug categories on nine indicators is listed in the table.
Comparing the results from the evaluation with those listed in the matrix should be a guide
in identifying the category of drug the suspect most likely ingested.

In the course of the development of the DECP, the effects of drugs on vital signs and other
clinical indicators were gathered from common medical knowledge and experience.
However, a complete accounting of the sources of this information was not apparent or
readily available.



There are, in fact, numerous sources of information on the potential effects of various types
of drugs. In addition to many medical and pharmacology texts, there are online resources
available from the National Institute on Drug Abuse and the Food and Drug
Administration.* The Diagnostic and Statistical Manual of Mental Disorders also describes
the criteria used to diagnose intoxication by various types of drugs (American Psychiatric
Association, 2013). In addition, limited information on the effects of particular
pharmaceutical products can be found in drug product monographs, many of which are
available online. Product monographs can provide a wealth of information about the
pharmacokinetics and pharmacodynamics of specific drugs at therapeutic levels and the
findings from clinical trials that are required in the drug approval process. Product
monographs also provide information on additional effects of the drug, which can include
effects on heart rate, blood pressure, and body temperature. Information on adverse
reactions (“side effects”) from drug trials are also reported. This information reflects
therapeutic doses provided to patients with a particular condition, and therefore offers little
or no information regarding potential abuse by healthy subjects.

In reviewing the information on drug effects from these sources, drug effects on vital signs
such as heart rate and blood pressure are typically only reported if there was a notable
effect. Where no effect is reported, it is not clear whether the drug had no effect or it was
simply not measured.

As a means to substantiate the drug effects listed in the matrix, a number of sources of
such information were consulted. The effects on vital signs for each drug category in the
matrix were matched with the references. The results are presented in a series of tables in
Appendix C. The complete citation for each of the sources listed is included in the reference
list.

In reviewing the literature on clinical drug indicators, there were cases in which no
corroborating reference was found for a sign or symptom and/or there were contradictions
between the matrix and sources on the effects of some drugs. For example, whereas many
sources indicate that cannabis causes an increase in blood pressure (Julien et al., 2008;
Leikin & Paloucek 2007), others (e.g., Korsmeyer & Kranzler, 2009) indicate the opposite,
suggesting that observed low blood pressure in cannabis users may be a result of
orthostatic or postural hypotension (i.e., a drop in blood pressure associated with standing
up from a lying or seated position). Such apparent contradictions do not necessarily
invalidate the vital signs/clinical indicators noted in the DECP Matrix. Drug effects can be
variable and not all effects are always evident in every subject who has used a particular
category of drug. The drug categories used in the DECP often include numerous substances,
not all of which have exactly the same effects or the same intensity of effects. The absence
of an indicator, or even an opposite effect, can sometimes be observed. Such effects may be
related to the dose of the drug ingested, frequency of use, time since ingestion, tolerance to
the drug, interactions with other drugs ingested, health conditions, and individual
differences. In the field, observed effects may diverge from those in clinical research due to
unrestricted dosing.

4 The websites for NIDA and the FDA are www.drugabuse.gov and www.fda.gov/drugsatfda/Drugs
respectively.
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In compiling this information, the reference materials rarely cite original research studies
from which the information was derived. Textbooks and other source materials typically
report drug effects on vital signs as “facts” without direct reference to the original research,
let alone a description of the methods employed. Hence, it is not known whether these
“facts” are the result of a collection of case reports or double-blind drug administration
studies, whether the subjects were healthy volunteers or patients, the dose of drug
administered, or the concentration of drug at the time of measurement.

The evidence presented in support of the vital signs and clinical indicators presented in this
report is not intended to be definitive. The intention was to examine the basis for the DECP
Matrix in the medical literature. For the most part, the information was gleaned from
pharmacology and medical sources. The strongest evidence supporting the drug effects
listed in the DECP Matrix would involve a comprehensive systematic review of the
literature on each of the vital signs and indicators for each of the seven drug categories.
Such an exercise, though worthwhile, was beyond the scope of this project.

It should also be noted that the DECP Matrix is a "category-based” summary and reference
guide. It was never intended as a definitive source of information on drug effects. Drug
effects depend on a number of factors such as the specific substance ingested, the dose,
pharmacokinetics, time since ingestion, tolerance, and individual differences. The matrix
was designed as a general guide for those who have studied and been certified in the DECP.
The specific drugs and substances within the various drug categories are quite varied and
differ somewhat in their associated physical and behavioral effects. The matrix cannot
address all the subtle details and differences among specific drugs. Rather, it is intended to
be a quick reference guide for the examiner to help refresh their memory of particular drug
effects and the decision process, which were studied extensively in the training program.

Psychophysical/Divided Attention Tests

The three tests that comprise the Standardized Field Sobriety Test (SFST) — the Walk and
Turn (WAT), One Leg Stand (OLS) and Horizontal Gaze Nystagmus (HGN) (Tharp et al.,
1981) — are embedded in the DECP protocol. The DECP protocol also includes two
additional psychophysical tests — Modified Romberg Balance (MRB) and Finger to Nose
(FTN). These two tests were among the original set of 10 tests examined by Burns and
Moskowitz (1977) in the development of the SFST. Each of these tests is briefly described
below?.

Horizontal Gaze Nystagmus (HGN) test

HGN is an involuntary jerking of the eye that occurs as the eyes gaze from side to
side. During the HGN test, the individual is instructed to follow an object (such as
a pen or finger) with their gaze as it is moved at a steady pace slowly and
horizontally from side to side. The officer assesses three indicators of HGN
(referred to as “clues”) in each eye, for a total of six possible clues.

One Leg Stand (OLS) test

5 Portions of this section are drawn from Porath-Waller & Beirness (2014).



In this test, the individual is instructed to stand with his or her arms at their sides, raise
one foot approximately six inches off the ground, and count aloud from 1,001 (i.e., 1001,
1002, 1003, 1004, etc.) until told to stop. The evaluator uses a timer to ensure the test
duration is 30 seconds. The test is performed on each leg.

Walk and Turn (WAT) test

In the WAT test, subjects are instructed to place their right foot in front of their left foot
touching heel to toe, place their arms at their sides, and not to begin until told to do so.
Subjects are to take nine steps, heel-to-toe, along a straight line. After taking nine steps,
subjects are instructed to turn by leaving the lead foot on the ground and taking a series of
small steps with the other foot until facing the opposite direction. Subjects are then to take
nine steps back along the line in the same heel-to-toe manner.

Modified Romberg Balance (MRB) test

Subjects are instructed to stand with their feet together, arms at their sides, head tilted
slightly back and eyes closed. When told to begin, subjects are instructed to remain in that
position until the subject believes 30 seconds has elapsed and then open their eyes and
lower their head. The officer assesses the amount of front-to-back and side-to-side sway
displayed by the subject during the test as well as the actual amount of elapsed time. This
test assesses postural balance and alterations in the perception of time (International
Association of Chiefs of Police, 2015).

Finger to Nose test

Subjects are instructed to stand with their feet together, hands at their side, palms facing
forward, index fingers extended, head tilted slightly back and eyes closed. When instructed,
they are to raise the indicated hand and touch the tip of their nose with the tip of their
finger and then return the hand to their side. There are six trials, three with each hand.
Officers are to note any evidence of body sway as well as eyelid and body tremors.

Psychophysical/Divided Attention Tests to Assess Impairment by Alcohol

Considerable research has been conducted on the SFST for alcohol (e.g., Tharp et al., 1981;
Burns & Anderson, 1995; Stuster, 1997; Stuster & Burns, 1998). These studies typically
had police officers administer the SFST to drivers and use the results to decide whether to
arrest the driver or not. Arrest decisions were then compared with a measure of BAC. The
primary measure was overall accuracy — i.e., the percentage of subjects who were correctly
identified by the officer as either impaired or not. For example, Stuster et al. (1998)
reported that officers correctly identified drivers with BACs over or under .08% in 91% of
cases based on their performance on the SFST. Overall accuracy included cases that were
correctly identified as having a BAC over .08% (known as the sensitivity of the test) plus
cases correctly identified with a BAC under .08% (known as specificity).

A disadvantage of overall accuracy as a measure of test performance is that in situations
where either impaired or unimpaired drivers predominate, it can provide an incomplete and
possibly misleading measure of the validity of the test. If either the sensitivity or specificity
are low, the overall accuracy may nevertheless be high. It is only in cases where the



prevalence of impaired drivers in the tested population is close to 50%, or in cases where
sensitivity and specificity are almost equal, where accuracy will closely approximate both
sensitivity and specificity (Alberg, Park, Hager, Brock & Diener-West, 2004).

To illustrate, Stuster et al. (1998) indicated that overall accuracy of the SFST was 91%.
Although sensitivity and specificity were not reported, these measures can be calculated
from the data tables in the report. Overall, the combined battery of three tests that
comprise the SFST had a sensitivity of 98% but specificity was 71%. For HGN, the
sensitivity was 98% and the specificity was 63%; for the WAT, the sensitivity was 92% and
the specificity was 47%; for the OLS, the sensitivity was 92% and the specificity was 59%.

The three tests of the SFST have proven to be of considerable value in the enforcement of
alcohol-impaired driving laws and have been widely implemented in the United States,
across Canada, and in parts of Australia. In addition, individual components of the SFST
have also been incorporated into the field impairment testing procedures used in many
other countries (see section on international practices).

Psychophysical/Divided Attention Tests to Assess Impairment by Drugs Other
than Alcohol

Research on the SFST has been instrumental in establishing a foundation for the use of
behavioral tests for impairment in drivers. The inclusion of the three tests of the SFST plus
FTN and MRB in the DEC protocol has contributed to the perception and use of these
procedures as general tests of impairment. However, the SFST was developed and
validated as a test of alcohol impairment and has not been systematically validated as a
test of drug-induced impairment. In fact, relatively few studies have examined these tests
as a means to assess the impairing effects of other psychoactive substances (see Bramness
et al., 2003; Smink et al., 2008; Brookoff et al., 1994; Silber et al., 2005; Downey et al., 2012,
Papafotiou et al., 2005a and 2005b; Bosker et al, 2012; Logan et al., 2016; Porath-Waller &
Beirness, 2014). Rather than relating performance on psychophysical testing with specific
drugs, the DEC program first assesses impairment, and then determines the cause of the
impairment.

Experimental studies provide limited evidence on the effects of various drugs on commonly
employed tests of impairment. Drug administration studies can be challenging and are
ethically constrained in the types of drugs and doses that can be administered.
Nevertheless, these studies illustrate that several types of psychoactive substances can
have adverse effects on performance of these tasks. Further research is needed with
different types of drugs and doses to document the nature and extent of the effects of
various substances. Research using novel methods and incorporating a broad range of
subject characteristics would also help expand the base of knowledge in this area.

Limitations of the Research on Psychophysical/Divided Attention Tests

At first glance, there would appear to be some disagreement in the evidence on the effect of
drugs on the psychophysical/divided attention tasks that are included in the DEC protocol.
However, in laboratory studies, due to ethical and safety considerations, the dose of drug
administered may be well below that which individuals might choose to self-administer. In
studies that sampled individuals in naturalistic settings, including those using the results



of DEC evaluations on suspected impaired drivers, unspecified doses of drugs were self-
administered. The disadvantage of the former approach is that lower doses provide limited
understanding of the effectiveness of the SFST and other psychophysical tests in detecting
drivers who have ingested considerably larger doses of drugs. A limitation of the latter
approach is that drug levels may not have been tested or reported and that the suspects
may have been under the influence of multiple drugs. Hence, it is not possible to determine
the sensitivity of these tests in identifying impairment at known drug levels.

Another prominent factor to consider in evaluating the impact of drugs on psychophysical
test performance is the action of various types of substances on the brain. Depending on
mechanism of action in the brain, different substances can be expected to have different
effects on cognitive and psychomotor performance. For example, HGN is a good indicator of
alcohol use, depressants (e.g., Smink et al., 2008) and dissociative anesthetics (e.g., Cheng
et al., 2007) but is not typically affected by cannabis (e.g., Papafotiou et al., 2005a, b).

The relative absence of data on drug-free performance on psychophysical/divided attention
tests limits the ability to evaluate specificity. It is important to know the extent of normal,
drug-free variability in the performance of these tests to better understand the influence of
psychoactive substances. In this context, Rubenzer (2008) has indicated that there is also a
need to explicitly investigate how performance on the SFST is related to age, sex, medical
and psychiatric conditions, race, drug tolerance, and other potentially relevant
characteristics within the population.

Some authors have expressed concern about inconsistencies in the administration of the
SFST that could reduce its effectiveness. For example, Barone and Crampton (2005) noted
that during the HGN test, the most common errors made by officers were moving the object
from side to side an incorrect number of times, failing to move the object with the correct
timing, and failing to properly estimate a 45-degree angle. Rubenzer (2008) noted several
possible sources of interrater disagreement in the administration of HGN. These included
difficulty in accurately estimating an angle of 45 degrees, judging when nystagmus has
occurred, and difficulty in administering the assessment of smooth pursuit with the correct
motion and uniform velocity. The author suggested that these difficulties indicated a need
for further training or the use of instruments to aid in administering the test. It is not
known, however, how these differences in administration affect scoring or the ultimate
decision of the officer in terms of the subject’s impairment.

Key Indicator Studies

In the course of a DEC evaluation, the officer will collect in excess of 100 pieces of
information. The officer must then attempt to assemble and integrate this information to
develop an opinion about impairment and the category (or categories) of drug(s) most likely
responsible for the observations. The extent of information available is too vast to
reasonably expect a person to consider every piece of data in rendering a decision. Hence, it
has been suggested that DREs might rely on only one or two “pivotal” sighs and symptoms
to guide their decision concerning drug category while ignoring others, even if contradictory
to their judgment (Shinar and Schechtman 2005).

Several studies have also examined the data elements collected in the course of a DRE
assessment in an attempt to identify the best set of predictors of impairment by the various
types of drugs (Heishman et al., 1996; 1998; Shinar & Schechtman, 2005; Schechtman &
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Shinar, 2005; Porath-Waller et al., 2009; Porath-Waller & Beirness, 2010). These studies
serve to validate the signs and symptoms of drug use collected as part of DECP evaluations.
In addition, the identification of key signs and symptoms of drug use suggests that there
are key indicators collected during a DECP evaluation that can be pivotal in the
determination of drug category. In the context of the overall evaluation results, these
indicators should be assigned greater weight in the process of determining the most likely
drug category (or categories) involved. The current DECP provides no differential weighting
to the different indicators.

In any event, these studies suggest that it might be possible to develop a more efficient
means of analyzing and weighting combinations of signs and symptoms associated with
various drugs to provide guidance in the prediction of drug categories. Whether this is best
accomplished through more extensive training in the role of key indicators or through the
development of an algorithm that could be applied to the data collected remains to be
determined.

The Accuracy of DECP Evaluations

The measurements and observations of vital signs, clinical indicators, and
psychophysical/divided attention tests, along with the interviews collected during DEC
evaluations, provide officers with a broad spectrum of evidence upon which to base their
opinion about a subject’s impairment and the category (or categories) of drugs most likely to
be the cause of the observed symptoms. When the DRE’s opinion of drug category is
corroborated by toxicological evidence, the evaluation is generally sufficient to proceed with
drug-impaired driving charges®. A key indicator of the validity of the DECP would be the
degree of correspondence between the officer’s opinion of the category of drug and the
results of toxicological tests of bodily fluid.

There are two general types of studies evaluating the accuracy of DECP evaluations —
experimental laboratory and field studies. These two research approaches differ from each
other in several ways but together provide a broader assessment of the accuracy of DECP
evaluations than either alone. Laboratory studies provide researchers the opportunity to
control various factors, including the type(s) and dose(s) of drugs ingested, the time elapsed
between drug administration and behavioral assessment, and the variables collected from
the assessment procedure. From a research perspective, using the same group of DREs and
volunteers repeatedly over several sessions reduces variance attributable to individual
differences among subjects and DREs. However, this approach reduces the inherent
variability associated with differences in the skills of individual DREs and the range of
drugs, doses administered, and drug combinations self-administered by drivers.
Consequently, it is possible that their estimates of the accuracy of the DECP are higher
than can be achieved under normal field conditions. Laboratory studies can also include a
placebo condition in which volunteers are given an inactive substance to control for the
effects associated with the expectation of receiving an active drug and to assess subjects
who are not under the influence of any substance. A “double blind” procedure, in which
neither the volunteer nor the DRE doing the evaluation are aware of what drug has been
ingested, is a means to reduce the likelihood of bias associated with the subject or evaluator
being aware of the type and amount of drug administered. Restricting the questioning of

6 It is not essential that the toxicology results match the DRE opinion to proceed with charges.
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volunteers is used to eliminate the potential influence introduced by admissions of drug
use. Procedures employing these restrictions provide a rigorous test of the psychophysical
assessment rather than a test of the complete DECP procedure in the actual context and
circumstance of an arrest.

Field studies of the DECP involve a retrospective review of DEC evaluations conducted in
an enforcement setting. In these cases, the DREs' interview of the arresting officer and the
conversation (and often admission) of the suspect are already incorporated into officers'
conclusions. Furthermore, the officers are generally aware of the prevailing drugs of choice
in their environment, thus providing them with valid prior probabilities for the different
drug categories. Judgments of suspected drug use by people arrested for an impaired
driving offense are compared with the results of toxicological tests for the presence of drugs.
Whereas a key feature of experimental studies is the degree of control the researcher can
exert over the situation, such controls are not possible in field settings. This can both help
and hinder the observed accuracy with which DREs identify impairment and the drug
responsible. For example, whereas laboratory studies use volunteers who have been
administered known quantities of one specific substance (or a placebo), field studies involve
evaluations of drivers who may have self-administered unknown quantities of one or more
psychoactive substances. These drivers may have medical, physical or mental health issues
that can mimic or interact with the effects of drugs. The task of the DRE is to determine
whether the driver is impaired and whether the impairment is a result of drug use, and if
so, to identify the category (or categories) of drug(s) most likely responsible for the
symptoms observed.

Importantly, compared with laboratory studies, the quantities and type(s) of drug(s)
ingested by suspected impaired drivers can be considerably larger. Because of the more
profound effects, higher doses are easier to detect. However, laboratory studies do not
typically examine polydrug scenarios whereas, in the real world, drugs are often used in
combination with other drugs and/or alcohol. Concurrent use of more than one substance
can mask some symptoms and enhance others, creating challenges for identifying the
substances involved.

It should also be noted that experimental studies typically restrict the time allowed for the
DRE to conduct an examination of the subject and often do not allow the DRE to conduct an
interview with the subject. The DECP training emphasizes that officers take into
consideration the “totality” of the situation and the evidence from the assessment, including
an interview with the subject and information gathered by the arresting officer.

A small number of laboratory investigations have been conducted to assess the validity of
some of the components of the DECP to identify the influence of various types of drugs
based on the effects observed (see Beirness, LeCavalier & Singhal, 2007, for a critical
review). The experimental laboratory studies indicated that officers trained in the DECP
are generally able to detect impairment in subjects who have been administered drugs.
These studies, however, do not present strong support for the accuracy with which they can
identify the particular class(es) of the drugs involved. Although for some drug categories
the classification rate is better than chance, the miss rate is high, and the false alarm rate
is also high. The lack of distinctive clinical and psychomotor symptoms associated with the
relatively low doses of some of the drugs administered in the studies likely played a role in
the findings. The fact that some drugs are detected with greater accuracy than others
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suggests that the effects of these substances are more prominently manifested in the
symptomology assessed by the DEC procedure. In real-world situations, the doses of drugs
ingested are unknown and may be significantly higher than those ethically permitted in a
laboratory setting. It would be expected that with higher doses, the accuracy with which
DREs can detect drug impairment and identify the category (or categories) of drugs
responsible for the impairment would be greater.

Similarly, few field studies have been conducted to provide a real-world test of the DEC
procedure (for a critical review, see Beirness, et al., 2007; also see Beirness et al., 2009;
Porath-Waller et al., 2009; Porath-Waller & Beirness, 2010). Studies conducted with data
collected in enforcement settings generally report higher overall accuracy than laboratory
studies. This is most likely the result of the additional information provided by or available
during a complete 12-step evaluation. Although some might argue that this latter approach
does not provide a pure assessment of the DECP, others would suggest that it is more
reflective of the real-world implementation of the program. Either way, together the two
types of studies provide evidence of the accuracy of the DECP to further its use in efforts to
remove drug-impaired drivers from the roads.

Discussion

The research studies supporting the DECP are not perfect — a fact that should be evident
from the discussion in previous sections. They are subject to numerous practical and ethical
constraints that limit the conclusions and generalizability to other situations and
populations. It should also be acknowledged that the purpose of the DEC protocol is not to
diagnose a medical condition but, rather, to provide evidence in a criminal investigation.
The standards, methods, and ultimate consequences of the two processes are very different.

The experimental and field evaluations of the DECP provide different perspectives on the
accuracy of the program. Overall, experimental laboratory studies do not present strong
support for the accuracy with which officers trained in the DECP can detect and identify
the particular class(es) of drugs ingested.

The demand characteristics are markedly different in field studies and in experimental
studies. In experimental studies, the situation can compel evaluators to make a drug call
even in situations when they were not confident about their opinion. In fact, Bigelow et al.
(1985) instructed DREs to provide an opinion about the suspected drug category even if
they weren’t as confident as they would normally be in an enforcement situation. In the
Heishman et al. (1996) study, when the subject was deemed “not impaired,” DREs could
still indicate the class of drug they believed the subject had ingested. In field studies, the
judgment by the DREs may also be influenced by other factors such as the act of referral to
the DRE by the arresting officer and awareness of the prevailing drugs in their local area,
among others.

Restricting the ability of the examiner to question the participant about drug use facilitates
an assessment of the validity of the psychophysical signs and symptoms of drug use,
unbiased by admissions of the suspect. The experimental controls used to enhance
methodological rigor in laboratory investigations, however, create an environment that
substantially differs from that in the field where DECP procedures are employed. This
brings to light several important considerations. First, DECP assessments made in an
enforcement context have the benefit of information obtained by the initial investigating
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officer and from suspect interviews. The mere fact that an individual has been presented for
assessment by a DRE serves as an indication that the individual has been detained for
suspicion of driving under the influence of drugs other than, or in addition to, alcohol. In
many cases, there may be physical evidence of drug use and/or the individual may have
performed poorly on a field sobriety test. Often, the suspect will confess to drug use during
the interview process or upon presentation of the evidence obtained during the assessment.
Although Smith et al. (2002) found evidence of the veracity of such statements, suspects
may not reveal all aspects of their drug use such as the amount or the number of drugs

ingested. Reliance on such confessions is not recommended (International Association of
Chiefs of Police, 2015).

Many other methodological concerns can be identified to underscore the limitations of
research in this area, both in the laboratory and in the field. The experience of the DREs
involved, the restricted elements of the DECP evaluation, the type of fluid specimen
collected and tested, the detection thresholds for toxicological analysis, the elapsed time
between arrest and specimen draw, and the selection and exclusion procedures for cases are
among the issues that can influence the generalizability of studies of the DECP. An
additional issue that limits comparison and synthesis of studies assessing the DECP is
inconsistent reporting of statistics as measures of validity. The statistic most commonly
reported is the percentage of DRE classifications that are correct, either in terms of
identifying drug-positive drivers or the specific drug category involved. The classification
rate combines sensitivity and specificity, which some studies do not report or provide
sufficient data to calculate. Classification rates may be misleading and conceal very low
sensitivity or specificity, and thus not accurately reflect the utility of the DRE assessment.

Despite the limitations, officers trained in the DECP are able to discern impairment and
specify the category of drug responsible with a degree of accuracy that, for some drug
categories, exceeds chance, and in some cases reaches a rather high level. The judgments of
DREs concerning drug use should be corroborated by toxicology in most cases and false
positive cases should be minimal. The field studies to date largely demonstrate this to be
the case. However, a substantial proportion of drug-positive cases may be missed — or
misspecified. It is possible that these cases did not manifest observable symptoms of drug
use, possibly because of waning drug influence in the interval between identification as a
suspected impaired driver and assessment by a DRE. In enforcement settings, the number
of drug-negative cases would be expected to be minimal. Nevertheless, it is important that
when these cases are presented, that they be identified with a high degree of accuracy. In
addition, field studies most likely underestimate the number of false negative cases. This is
because drivers who may have ingested drugs but do not display outward signs and
symptoms of drug use are unlikely to be subjected to a DEC evaluation.

In conclusion, the literature provides mixed evidence of the accuracy of the DECP. While
the procedures have been designed to be detailed and objective, conducting the assessment
effectively requires extensive training and experience. There is also a subjective element of
the process, by which the officer must determine the extent to which an observation
surpasses the standard of “average” or “normal” as well as the interpretation of statements
made by the subject and the arresting officer. Continuing efforts are needed to help identify
and reduce the opportunities for errors to creep into the process. There also remains room
for improvement in the consistency, accuracy, and efficiency of the DECP. Finally, as a
general note, the research on the DECP is limited and much of it is dated (i.e., published
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prior to 2000). As the program evolves, contemporary research is needed to assess the more
mature DECP.
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International Practices

As has been the case in North America, many countries around the world have been
working to adapt their well-established practices for assessing alcohol impairment in
drivers to deal more effectively with the different effects of other (or additional)
psychoactive substances. This section examines some of the practices used in other
countries to detect and assess drivers suspected of being under the influence of drugs other
than alcohol. The objectives were to gain an appreciation for, and understanding of, the
approaches used in other countries and to investigate other, or additional procedures, tests,
or techniques that could potentially be adopted to enhance the DECP.

Methods

A search of the literature was conducted using a number of common databases such as
PsychINFO, PubMed, Safety Lit, and Pub Med. In addition, a search of the Proceedings of
the International Conference on Alcohol, Drugs and Traffic Safety ICADTS) was
conducted’. Search terms included sobriety tests, assessment of drug effects, drug-driver
assessment, impaired driver assessment, detecting drug drivers, police drug-driver
programs, drug-driver evaluation, and variations of these terms.

Websites of national transportation, public safety and/or police agencies were also searched
for descriptions of programs or procedures used by law enforcement in the assessment of
suspected drug-impaired drivers.

Professional colleagues in several countries were also contacted to obtain detailed
information about procedures and practices pertaining to the assessment of suspected drug-
impaired drivers.

Results

The amount of information available on drug-impaired driving assessment practices was
often limited. However, detailed information was obtained from seven jurisdictions around
the world. These are described in the following pages.

Australia

The state of Victoria in Australia uses a two-part process for investigating drug-impaired
driving. Together, the two pieces involve a progressive evidence-gathering process to
determine whether the driver is impaired and the cause of impairment. The first part, the
Roadside Impairment Assessment (RIA), involves basic investigation skills such as
observations of the vehicle in motion, interview with the driver, and observations of the
driver’s appearance and behavior. A template document is used to help ensure the
observations are made in a standardized manner. These observations are recorded on a
form to ensure a standardized presentation. The data collected are used to form the basis of

an opinion about suspected drug impairment. There is a six-hour training program for the
RIA.

7 Available at icadtsinternational.com.
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An evidential breath test for alcohol is conducted to establish the extent to which alcohol
may be involved. This is followed by the Standard Impairment Assessment (SIA). This
assessment is a structured and systematic assessment conducted by a specially trained
officer in a controlled setting such as a police station. The SIA involves a standard series of
questions and observation followed by physical tests of impairment. The assessment is
videotaped to demonstrate that the procedure was performed properly.

The physical tests are based on the SFST. The three validated tests — 1.e., HGN, WAT, and
OLS — are scored so as to identify impairment equivalent to a BAC of .05% (Stuster &
Burns, 1998). There is also a 30-second time estimation test (similar to the estimation of 30
seconds during the Modified Romberg Balance test used in the DEC protocol) and the
Finger to Nose test. The final step is the collection of an oral fluid sample for analysis of
drug content.

The SIA is a 32-hour competency-based program and requires reassessment every 12
months. A self-paced CD instructional program containing six modules — the Human Body,
Drugs and the Body, Testing for Drugs, Drug Categories and Effects, the Roadside
Impairment Assessment and the Standard Impairment Assessment — is available to
officers.

All police officers receive training in the RIA procedure. A selected group of officers are
trained in the SIA procedure.

Finland

Drivers in in Finland are subject to mandatory alcohol and drug testing without suspicion.
There is zero tolerance for many drugs and an impairment standard also exists. The police
use a Standardized Field Sobriety Observation Sheet to record observations of the driver,
driving behavior and interactions with the driver. The observations include an assessment
of the subject’s eyes (e.g., pupil size, reaction to light, nystagmus, and redness), appearance,
speech, general behavior, and balance. No psychomotor tests are performed by the police
officer on site.

An assessment by a physician is also performed under controlled conditions. This includes
tests of walking, turning, balance, motor coordination (finger-to-finger test), pupil size,
reaction to light and nystagmus. The physician concludes with a statement about the
degree of functional disorder observed and the suspected cause of the disorder (drugs and/or
alcohol, medication, disease, or injury).
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Germany

The approach to drug-impaired driving in Germany involves observations by the officer at
roadside followed by more in-depth testing if deemed appropriate. Officers assess driving
style, reactions, physical signs, appearance, speech, response to questions, orientation,
mood, eye condition, and pupil size. A breath test for alcohol can be performed. Officers use
a checklist to note their observations. A point system is used to score observations and
assist in the decision to proceed with an administrative or criminal charge. A negative
alcohol test combined with noted irregularities of speech, standing, walking, motor
coordination and/or suspicious odors can lead to more in-depth testing.

A training program was developed for the police based on the DECP, with noted
adjustments for legal and technical differences between countries. This program consists of
a one-week program for drug experts and a separate program of two half days for all police
officers.

The Netherlands

The Netherlands is currently in the process of implementing legal limits for psychoactive
drugs. The limits are to be based on behavioral impairment beyond which drugs affect the
ability to drive, comparable to that associated with a level of alcohol of .05%. Police are
being trained to identify clinical signs of impairment. On the basis of these signs and
symptoms, drivers can then be required to provide a sample of oral fluid to be screened for
drugs (SWOV, 2015).

The signs and symptoms used by the police to determine whether a driver is under the
influence of a drug include:

runny nose/sniffling;

dry mouth;

jaw tension;

droopy eyelids;

watery or bloodshot eyes;
eyelid tremors;

pupil size;

reaction to light;
unsteady on one’s feet;
uncontrolled movements;
drowsy appearance;
hyperactivity/aggression;
thick/slurred speech; and,
grinding teeth.

The extent of training in the recognition of signs and symptoms of drug use is yet to be
determined.
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New Zealand

In New Zealand, police officers first conduct a roadside assessment of drivers to determine
whether there is “good cause to suspect” that a driver has consumed drugs. The assessment
includes observations of the vehicle in motion and while stopping. Once the vehicle is
stopped, the officer makes note of the driver’s appearance and behavior, including condition
of the eyes, speech, balance, and evidence of consumption. A breath test may also be
performed.

On the basis of this assessment, if the officer has good cause to suspect that the driver has
consumed drugs, he or she can require the driver to undergo a Compulsory Impairment
Test (CIT) to assess impairment due to drugs. The CIT must be performed by an officer who
has been trained in the procedure. The CIT involves an assessment of the eyes, including
pupil size, reaction to light, lack of convergence, HGN and VGN. This is followed by the
WAT and OLS tests. These tests are administered and scored as in the SFST.
Unsatisfactory performance (i.e., impairment) on the CIT leads to a demand for a blood test
to determine drug content. The sequence of procedures to be followed along with the
instructions for all tests and observations to be made are contained on an eight-page form
that is completed by the police officer. The driver has the right to consult with legal counsel
before answering questions or performing tests; however, refusal is an offense.

The Drugged Driver Impairment Training course is designed to train and certify officers in
the CIT. The course is eight hours. It includes instruction on the nature of drugged driving,
the law, how to establish “good cause to suspect,” and the tests of the CIT. There is a 90-
minute period allocated to practicing the administration of the tests.

Norway

Norwegian drivers suspected of drug-impaired driving are brought to the police station for
examination by a physician. A blood sample is drawn for toxicological analysis. The
physician then conducts the Clinical Test for Impairment (CTI). The CTI consists of a series
of tests and observations that include alertness, eye signs, vestibular function, motor
coordination, pulse, physical signs of drug use, and appearance. Impairment is determined
by the overall judgment of the physician (Bramness, Khiabani & Merland, 2010; Bramness,
Skurtveit & Merland, 2003).

Although several of the tests appear to resemble those that comprise the SFST and/or those
in the DEC protocol, the procedures and scoring are not identical. For example, the
Romberg Balance test is performed on one leg with arms stretched out for five seconds. The
Finger to Nose test is performed with the arms stretched out to the side, rather than held
at the subject’s side. In many cases, the tests do not have a standard scoring system but the
signs and symptoms of impairment are observations and conclusions based on the
physician’s judgment.

United Kingdom

Police in the U.K. are trained in the use of the Field Impairment Test (FIT) in situations
when drug use is suspected. There are two parts to the training — field impairment testing
and drug influence recognition. Training is a minimum two-day course.
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Field impairment testing involves eye exams (e.g., examination of pupils, HGN, Romberg
Balance, WAT, OLS, and FTN tests). The officer is also required to note driving behavior,
record observations of the driver’s behavior, and conduct a roadside breath test prior to
administering the FIT. The tests are administered at roadside or at the police station if the
officer deems it to be appropriate. The officer is required to read the instructions for all
tests to the suspect. This helps ensure consistency in administration of the tests.

Drug influence recognition training provides the officer with information on the influence of
drugs as well as common signs and symptoms of various classes of drugs. Although listed as
separate programs, it is recommended that the courses be taken together.

As of March 2015, if on the basis of the assessment of the driver there is reason to believe
the driver is affected by drugs, the officer can require the driver to provide a sample of oral
fluid for screening at roadside. A positive oral fluid screen and/or suspected drug
impairment provides the officer with grounds to take the driver to the police station for
examination by a certified health care practitioner (either a custody nurse?® or a forensic
physician). The health care practitioner will conduct a medical assessment as well as an
assessment of drug influence, which may include the FIT, to establish whether the suspect
has “a condition that might be due to the use of a drug.” The health care provider does not
have to make an opinion about impairment. If circumstances warrant (i.e., the suspect is
deemed to be impaired by the consumption of a drug), the health care practitioner will also
collect a blood sample for toxicological testing.

It is recommended (but not mandatory) that certified health care providers attend the FIT
training so as to ensure they are familiar with its administration. The Faculty of Forensic
and Legal Medicine has recommended standards for certified health care providers who
conduct these assessments.

The tests that comprise the FIT are well known to those familiar with the SFST and the
DECP. The addition of the Romberg Balance and Finger to Nose tests to the three tests of
the SFST, plus training in the signs and symptoms of drug use, make it look very similar to
the Advanced Roadside Impaired Driving Enforcement (ARIDE) program. There is,
however, nothing in the materials provided that suggest the HGN, WAT and OLS tests are
scored in the same manner as in the SFST. A judgment of impairment is left to the officer.
The training programs are minimal compared with those offered by the IACP. The
involvement of a certified health care professional in conducting a medical assessment
establishes that the observed signs and behaviors are not a result of a medical condition
and facilitates the collection of a blood sample.

Discussion

The scan of international programs to assess drug impairment in drivers was not intended
to be exhaustive or necessarily representative of programs and procedures around the

8 Some larger police detachments have a nurse who attends to individuals who have been arrested
and confined in holding cells (referred to as “custody suites”) at the police station, reducing reliance
on a forensic physician. Having a custody nurse on site also eliminates the time delay for the
physician to arrive at the police station.
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world. The jurisdictions and programs included are intended to be informative and
illustrative rather than exemplary.

There is considerable variation among countries in the procedures used to detect, assess,
and gather evidence of drug impairment. Some countries use interviews and observations of
the driver’s appearance and outward behavior at the roadside, which can lead to oral fluid
drug screening and/or possibly arrest. The use of psychomotor tests of impairment at
roadside is less common in other countries than in North America. The absence of roadside
testing necessitates that a suspect be taken to the police station for testing. Although this
allows for more in-depth testing under controlled conditions, it limits the amount of
screening that occurs at roadside. Hence, officers may only identify those with obvious
impairment for further testing, allowing those with more subtle indicators of impairment to
continue driving.

Some countries require more in-depth assessments to be conducted and interpreted by
physicians or other health care professionals. Although often recommended, it is not
evident that physicians and other health care professionals are required to attend a
training program to become proficient in the administration of the tests and procedures
necessary to render an opinion of the suspect’s impairment. If the suspect is deemed
impaired, the physician or health care professional can proceed with the collection of a
blood sample for analysis. This obviates the need to transport the suspect to a medical
facility and wait for an authorized person to draw a blood sample, thereby reducing the
time elapsed between arrest and sample collection. Because of the rapid elimination of
some drugs from the body, this shorter interval provides greater accuracy in estimating the
drug concentration at the time of driving.

The common factor across most countries is the use of some combination of the same set of
psychomotor/divided attention tests to assess drug influence — i.e., HGN, WAT, OLS, FTN
and MRB as used in the DEC protocol. In fact, several countries indicate that they adopted
(or adapted) the tests from the United States and rely on the American evidence of their
validity. Widespread use does not increase the validity of these tests but does serve to
increase confidence in the value of these procedures to assess impairment by drugs.

It should be noted, however, that in adopting some of the psychomotor/divided attention
tests from the SFST/DEC protocol, the tests may not necessarily be performed in the same
manner. For example, the Finger to Nose tests used in Norway have the subject extend his
or her arms out to the side. In the DEC protocol, the starting position has subjects place
their arms at their side. Other countries may not necessarily use the standardized scoring
of clues to determine impairment. Some countries use the same set of clues as in the SFST
or DECP but may not necessarily use the same criterion for impairment. Interpretation of
test performance is often based on the opinion of the examiner.

Where information was provided about the extent and type of training provided to police
officers on drug influence assessment, differences were evident among countries. The length
of training varied from eight to 32 hours, considerably shorter than the 72 hours for the
DECP training. At least one program is available as a self-paced CD.

The difference in the hours of instruction can be attributable, at least in part, to the fact
that programs are not necessarily comparable in scope. In some cases, the goal is to
familiarize enforcement personnel with the law and the process required to collect the
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necessary evidence to warrant further investigation or support an impaired driving charge.
Others have a second level of more intensive instruction to train officers to collect the
evidence — i.e., to administer the tests. Some training programs provide limited or no
practice on the administration of the psychomotor/divided attention tasks.

In several European countries, there is considerable reliance on observations and
questioning of the suspect. In the United States, this type of evidence has sparked
opposition from critics of the DECP because it provides the officers with clues about drug
use that are not necessarily related to test performance and impairment. In some cases, the
purpose of this approach is to determine whether there is reason to suspect the driver has
ingested a psychoactive substance that would be sufficient to warrant further testing; in
others, the interviews and observations of the suspect provide valuable clues about possible
drug use. In the DECP, this type of evidence contributes to the totality of the situation,
providing context and other important information essential to understanding the
circumstances.

As noted above, psychomotor testing is not necessarily performed in the field as it often is
in the United States (i.e., SFST). Rather, such testing is conducted under more controlled
conditions by another person, either a physician or an officer who has undergone special
training to conduct the tests, interpret the results, and form an opinion about impairment.
In some countries, the collection of vital signs, clinical indicators, psychophysical/divided
attention tests and interviews begins to resemble the DEC protocol. This evidence, when
combined with toxicological analysis of a blood sample that indicates the presence of one or
more drugs, is generally sufficient to proceed with impaired driving charges.

In conclusion, despite international differences in the legal requirements and traditions
that dictate how impaired driving investigations are conducted, there are numerous
similarities in the general process and types of tests that are performed. This includes a
two-stage assessment process that involves an initial roadside assessment followed by a
more intensive and detailed assessment at the police station. The types of tests
administered are often similar but may differ in the scoring and interpretation. The use of
physicians and/or other health care practitioners to conduct the second stage of the
assessment is common in European countries. This approach provides greater validity in
terms of ruling out medical conditions that could be responsible for the observations. The
major drawbacks are the potential for a lengthy time delay waiting for a physician to arrive
at the police station to conduct the assessment and the cost of the physician’s services. On
the other hand, if the physician determines that the suspect is impaired by a drug, a blood
specimen can be drawn immediately on site. Ultimately, the approach is dictated by
legislative requirements and legal precedents, which vary from country to country.
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New Technologies

Many of the tests included in the DEC protocol are assessed through observations and/or
measurements made by the evaluating officer. Some of the measurements are made by
observation (e.g., body sway); others are assessed using standard medical devices (e.g.,
thermometer, sphygmomanometer). The tools and techniques used to take measurements of
vital signs are relatively simple and require standardized techniques and methods that, if
not adhered to stringently, have the potential to affect the measurements. New technologies
are available to assess/measure performance and/or clinical indicators in a manner that
could save time, enhance precision, increase reliability, and reduce measurement error.
This section examines some of these technologies and assesses their potential to streamline
and/or enhance the accuracy of various measurements made during a DECP evaluation.

Method

The 12 steps of the DECP were examined for opportunities for improving efficiency and
accuracy. Discussions with DRE instructors, observations of DRE certification sessions, and
reviews of completed drug-influence face sheets helped to identify areas for potential
enhancement. These included the measurement of blood pressure, eye indicators, and
Romberg Balance. While the measurement of body temperature with electronic digital
thermometers did not appear to present an issue, the relatively small variations in body
temperature associated with different drug types that are noted in the fifth section (Data
Analysis) prompted an investigation into other technologies that might be more accurate.
Finally, the use of computer tablet applications to replace pencil and paper for recording
the evaluation was investigated as a potential means to improve efficiency.

Internet searches were conducted to identify devices that employ newer technologies to
measure vital signs. A search of the medical literature (using PubMed) was conducted for
evidence pertaining to the accuracy of new technologies.

Through regular contacts with the DECP, we were aware that the Institute for Traffic
Safety Management and Research (ITSMR) at the State University of New York at Albany
had developed a computer tablet application for recording DECP evaluations. A meeting
was held with the New York State DRE Coordinator and personnel at ITSMR to learn more
about the tablet application.

Results
Computer tablet applications

The DECP drug influence evaluation face sheet is a familiar feature of the program. The
face sheet provides a one-page template for the officer to complete as the evaluation
progresses. (See Appendix A for an example of a drug influence evaluation face sheet®.) It
includes the questions to be asked of the subject along with space and/or check boxes to
record the responses, graphics for recording the observations and scoring of tests
performed, and space for making notes and diagrams. When completed, the face sheet
provides a comprehensive picture of the subject’s responses and performance on each

° The face sheet is modified from time to time to incorporate changes to the protocol and can also
vary among police departments.
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component of the protocol. The face sheet is typically completed manually by the evaluating
officer using pencil and paper.

In an effort to improve the efficiency and accuracy of recording and reporting of DECP
evaluations, the New York DECP worked with the Institute for Traffic Safety Management
and Research (ITSMR) at the State University of New York at Albany to develop an
electronic data entry, reporting, and management system. The system has two primary
components, a web-based application and a tablet application. The tablet app is used by
DREs in the field to complete, record, and submit their evaluations and narrative reports.
Toxicology results can be entered subsequently when they are received from the lab.

The application also allows the data from an evaluation to be uploaded directly to the DRE
National Tracking System (NTS) (DECP, 2017). The NTS is a national database for the
exclusive use of JACP and NHTSA to assist in monitoring the program. Data uploads to the
NTS database save the officer the time and effort of undertaking this task manually. This
function also opens the door for expanding the NT'S to include more data elements that
would enhance the opportunity for better reporting and research. It is estimated that only
about two-thirds of DREs enter their evaluations into the NTS (DECP, 2017). Automated
uploads of data would help to ensure that the NTS is as complete as possible.

The tablet application accommodates real-time data entry by the DRE, streamlining the
entire process and improving the overall efficiency of the evaluation and reporting process.
The application allows the DRE to collect all fields required from the DEC face sheet,
including the ability to draw images associated with the Walk and Turn test, the Finger to
Nose test, lack of convergence, and One Leg Stand. The data can be output in a standard
face sheet format.

The tablet application is an easy-to-use guided program that runs on Android, Windows
and IOS operating systems. There is a four-hour training program on the use of the tablet
app provided by ITSMR. The application effectively replaces the paper-and-pencil approach
to recording and brings the evaluation process into the digital age with the promise of
improved efficiency and accuracy of the evaluation and reporting processes. The application
is flexible and can be tailored to meet the requirements of individual states. Several screen
pages can be used to facilitate the evaluation and recording. Prompts for missing
information can be added. There is also the capability to add photos and video to
supplement the evaluation. The evaluation results are saved to the tablet and uploaded to a
secure server, and can be accessed online via a secure website.

The system allows DECP coordinators to monitor the program in real time without having
to wait for DREs to submit hard copy reports. Coordinators can also use the system to
generate periodic reports on the number of evaluations performed by drug category, date
and time, officer, and the accuracy of drug calls.

Tablets can vary in price from about $350 to $500 including a protective case. There is no
requirement for police services to have consistency in the type of devices used so long as
they are compatible with the application.

The application is owned and managed by ITSMR at the State University of New York at
Albany. Agencies sign a licensing agreement that includes training and support. The cost of
the agreement varies according to the number of DREs. For example, as of July 2017, the

24



cost for the Year 1 license for a police department with one to 25 DREs is $23,000. This
drops to $13,500 for Year 2. For a service with 351 to 500 DREs, the costs are $110,000 for
Year 1 and $50,000 for Year 2.

In addition to New York, several other states have implemented the tablet-based
application, including Vermont, West Virginia, Ohio, Indiana and Massachusetts. The
introduction of the tablet has been well-received, particularly by the younger DREs. Some
of the more experienced DREs appear reluctant to abandon the traditional paper and pencil
approach. In New York, DREs who are issued a tablet are required to perform four
enforcement evaluations in a year. Not surprisingly, among the states with the greatest
increases in DRE evaluations in 2016 were those that implemented the tablet application
(Hayes, 2017). If this is a general effect associated with the use of this technology across all
police services, the cost would be well-justified.

Force Plates for Assessing Balance

The Romberg Balance test requires the officer to observe the subject and assess the extent
of postural sway in both the front-to-back and side-to-side planes. The measurement is
typically a judgment of the distance from the center position in these two directions. This is
a relatively simple approach to measuring sway that has limited reliability and validity.

Over the past 100 years, a variety of approaches have been used to measure postural sway
(Stevens & Tomlinson, 1971). Today, many medical, physical therapy, and geriatric settings
utilize force plates to assess postural sway. Force plates, which consist of pressure sensors
embedded in a small platform, have been used for many years in other fields (medicine,
kinesiology, physiotherapy) to measure various aspects of balance. The subject simply
stands on the force plate to perform the Romberg Balance test. The test would proceed in
the usual manner. As the subject attempts to maintain balance, the pressure exerted on
various parts of the feet changes. These pressure changes are automatically captured by the
sensors and translated by the software into various measures of balance, including
maximum deviations from center, front-to-back and side-to-side sway, area of sway,
frequency of movements, etc. These devices have considerable potential to improve
reliability and overall accuracy of the measurement of balance.

The number of devices required would depend on the size of the department and the
number of evaluations performed. In many cases, one device per station where evaluations
are performed would be sufficient. There are many such devices on the market, many of
which are capable of much more sophisticated measurements than would be required for
this particular application. The specifications for the device would have to be examined and
experts consulted to find the type of force plate that would best meet the needs of the
DECP. The cost of force plates can vary dramatically depending on the system and the
requirements of the situation. It is estimated that the cost of implementation of force plates
for a DECP would be $1,500 to $2,500. The most significant costs associated with the
introduction of force plates to assess postural sway would involve determining the specific
metrics to be used, developing procedures for use of such a device, the establishment of
normative data, and officer training. In addition, force plates would require periodic
maintenance and calibration checks.
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Ocular recorders

The reactions and movements of the eyes are susceptible to the influence of psychoactive
substances and provide prime indicators of drug influence (Kosnoski, Yolton, Citek et al.,
1998; Griffiths, Marshall & Richens, 1984; Willetts, 1969). Eye movements and reactions
are particularly valuable to drug influence evaluations because they are not under
conscious control and vary according to drug category. The challenges associated with the
use of eye reactions and movements as indicators of drug influence are most often related to
their acceptance by the court as evidence. Those who have not studied or been trained in
the assessment of eye reactions and movements often have difficulty understanding these
measures and how they are affected by drug use. A video taken during the evaluation
process can provide a powerful demonstration.

Ocular recording devices consist of a small video camera and monitor along with a chin rest
or positioning system to help ensure the subject’s eyes are correctly aligned with the
camera. The devices record eye movements and reactions such as HGN, VGN, pupil size,
reaction to light, rebound dilation, and lack of convergence during SFST and DECP
evaluations. Such devices are capable of recording the examiner’s instructions and video
evidence of eye reactions that can be reviewed by DRE instructors/coordinators and
presented in court. These recordings supplement the officer’s description of the effects
observed.

Ocular recording devices have been designed specifically for DECP evaluations. They are
housed in a portable hand-held instrument that rests against the subject’s forehead. They
are equipped with a pupilometer to measure pupil size, two switchable lights directed at
each eye to assess reaction to light, an adaptor to block outside light, and infrared LEDs for
operation in near total darkness. Audio and video are stored on a removable Secure Digital
(SD) card. Each evaluation can be stored on a separate SD card and copied to a computer
hard drive if necessary.

These devices have the potential to streamline and enhance a DECP evaluation and the
presentation of evidence in court. The audio/video recording may provide valuable evidence
on HGN, VGN, pupil size, rebound dilation, or reaction to light that can be difficult for
laypersons to comprehend.

Ocular recording devices are not essential to complete an evaluation. DREs are still
required to conduct the eye examinations according to standards; the device merely
provides a means to record and facilitate the eye measurements and movements. These
devices have a price tag in the $4,000 to $5,000 range. Training in use of the device is not
extensive and can be completed in a few hours. A department could have a device available
at stations where DECP evaluations are performed. Requirements and costs of periodic
maintenance were not available.

Automatic blood pressure measurement

As part of the DEC training, officers are taught to measure blood pressure with a
sphygmomanometer and stethoscope. This is a manual procedure that requires the officer
to read and record the pressure from a dial at the correct moments. Although not difficult to
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learn, the technique is an acquired skill that requires practice. In addition, observing and
recording the readings from an analogue dial are subject to error.

Conventional manual measurement is no longer considered to be the best method for
evaluating blood pressure (Myers, 2014). Automated blood pressure monitors are currently
in use in hospitals and physicians’ offices; similar models are available for personal use at
home. Automated systems increase accuracy, reduce the probability of situational increases
in blood pressures (e.g., “white coat” syndrome), and minimize observer bias (Myers,
Kaczorowski, Dawes & Godwin, 2014). These devices also facilitate the recording of
multiple blood pressure measurements and can provide an average value of the readings.
Many of these devices measure and display pulse at the same time.

Automatic blood pressure measurement devices vary in quality and price. Simple models
available for home use can be found for less than $100; higher-end models used in medical
facilities can be closer to $1,000. Although most such devices are portable, they contain
components that can be sensitive to wear and tear and would be best left (or fixed) in a
single location. Periodic service and calibration checks are required to maintain proper
functioning and accuracy. The selection of a device for use would require professional
medical advice.

The implementation of automatic blood pressure measurement devices would not eliminate
the need to provide instruction on the theory of blood pressure and the effects of
psychoactive drugs.

Automated body temperature measurement

Body temperature measurements are not difficult to take with a mercury-in-glass
thermometer. Accurate measurement requires that the thermometer be correctly placed
under the tongue, an appropriate time be allowed for the device to attain equilibrium with
the body temperature, and that the thermometer be read and recorded accurately. Concerns
about the health and safety risks of such devices (e.g., glass breakage, mercury poisoning)
have resulted in the replacement of these types of thermometers in many institutional and
professional settings (Blumenthal, 1992).

Electronic digital systems for measuring body temperature have been available for many
years. Battery operated oral digital thermometers often include an auditory signal to
indicate when the peak temperature has been achieved. This feature helps ensure the
thermometer is kept in place until a stable peak temperature is attained. These
thermometers also provide a digital reading that virtually eliminates reading errors. Such
devices are relatively inexpensive ($20-$40) and require little training.

Body temperature can also be assessed by measuring thermal radiation from the tympanic
membrane in the ear with a hand-held probe. This type of thermometer provides an easy
means of obtaining a digital reading of body temperature within a few seconds. This
technique is currently being used in medical settings and some models are available for
home use. A variety of models are available in a range of prices from approximately $25 to
$125. Training would be minimal. The selection of a device for use would require
professional medical advice.
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Studies that have compared temperature readings of different types of thermometers with
core body temperature (measured by pulmonary artery catheter) have shown that electronic
digital thermometers gave readings that were from 0.198 degrees Celsius below core
temperature to 0.188 C above core temperature (Giuliano, Scott, Elliot & Giuliano, 1999;
Schmitz, Bair, Falk & Levine, 1995). Tympanic thermometer readings varied by less 0.1C of
core temperature and were not significantly different. Dowding (2002) reported variations
in electronic digital temperature readings according to the person using the device,
suggesting that the use of these devices requires greater training in their use. Tympanic
thermometer readers not only did not differ from actual body temperature but showed no
differences in the readings obtained by different users.

The research indicates that tympanic thermometers are the most accurate reliable
approach for the measurement of body temperature. Although the absolute variation in
readings among the different types of thermometers is relatively small, the changes in body
temperature associated with drug use are also small. Greater measurement accuracy can
help determine whether body temperature differs from average or varies over the course of
the evaluation.

Discussion

The implementation of new technologies has the potential to enhance the accuracy of the
measurements of vital signs and clinical indicators and improve the efficiency of the overall
DECP evaluation. Automated measurements of body temperature and blood pressure are
relatively easy and inexpensive additions that require little in the way of additional
training. Ocular recording devices provide a means to document and facilitate the
understanding and acceptance of the effects of drugs on eye signs and movements that are
critical elements of DECP evaluations.

The implementation of force plates presents a major change to the assessment of balance.
Although the procedure for conducting the Romberg Balance test would not change, the
metrics and their interpretation could involve substantial modification. This would require
considerable preliminary work to establish normative data and identify the point at which
performance is deemed to vary significantly from the norm and reflect impairment. This
would be a longer-term initiative that involves assessing the potential benefits against the
financial implications.

The replacement of the traditional pencil-and-paper approach to the recording of DECP
evaluations with a computerized tablet application would likely greatly improve the
efficiency of recording and reporting of evaluations. The use of tablets also appears to
increase the number of evaluations performed.

Technological innovations could bring the DECP into the digital age. In addition to
improved efficiency and accuracy, the use of new technologies may enhance the perception
of the program as being modern, scientific and credible. The implementation of these
technologies, however, is a process that will require consultation with experts in the
selection of products as well as the development of standardized procedures and training
programs. Pilot programs can be used to provide guidance on how best to utilize new
procedures.
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The costs associated with implementing changes can be substantial. Acquiring new
equipment is the initial investment. Additional costs are associated with regular
maintenance and calibration where necessary. More significant are the costs associated
with the development of training programs and the retraining of existing DREs in the use
of the new equipment.
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Key Informant Interviews

Interviews were conducted with individuals involved with, or closely connected to, the
DECP in some capacity. These key informants were deemed to have considerable
knowledge about various aspects of the program, including its operation, the specifics of the
tests and procedures, the strengths and weaknesses of the program, the training program,
and/or the requirements for certification. Their experience with the program may also have
led them to develop opinions and suggestions on the types of changes/adjustments that
could be made to enhance the efficiency and effectiveness of the program.

A discussion guide consisting of a series of questions and themes to be discussed was
developed to guide the interviews (Appendix D). The purpose of the guide was to facilitate
discussion and was not intended to limit discussion to specific topics or to be a
questionnaire to be completed. The objective of the interviews was to capture the thoughts
and opinions of a diverse group of stakeholders regarding the perceived strengths and
limitations of the DECP along with suggestions for improvement. Any and all aspects of the
DECP were open for discussion — e.g., technical issues, legal challenges, administrative
issues, training, recertification, and the interaction with other programs such as Advanced
Roadside Impaired Driving Enforcement (ARIDE), Standardized Field Sobriety Test
(SFST), and oral fluid drug screening.

A list of potential key informants was developed that included DRE state/provincial
coordinators, program managers, DREs, toxicologists, prosecutors, defense counsel, and
researchers. Thirty-one interviews were conducted by the investigators. Half the interviews
were conducted in person, the others by telephone. Interviews lasted anywhere from 30
minutes to more than two hours. Respondents were assured of anonymity and
confidentiality and that neither their names nor organizational affiliations would be
reported or in any way associated with specific comments. Notes were taken; however,
interviews were not recorded. The information and comments collected during the
interviews were reviewed and common themes within each of the broad areas were
identified. Individual statements deemed noteworthy were flagged as well.

Just over three-quarters of those interviewed were active DREs with experience in the
program ranging from one to more than 25 years, with the mean being 12 years. More than
half of the DREs included were state/regional coordinators and program managers. The
remainder of those who participated in the interviews were prosecutors, defense counsel,
and toxicologists.

Strengths of the Program

A common comment was that the DECP was deemed to be the best method available for
responding to the problem of drug-impaired driving. It was also noted that the DECP is the
foundational component in a more comprehensive system of drug-impaired driving
enforcement that includes both the SFST and ARIDE programs. The latter two programs
are not only key elements for detection and identification of potential impaired drivers, but
they can also serve to develop interest and expertise in this area of law enforcement that
can help recruit officers for the DECP training.
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It was repeatedly stated that the major strength of the DECP is the systematic and
standardized nature of the assessment. The consistency with which all DREs conduct the
evaluation provides credibility. The evaluation is not a random or arbitrary collection of
tests; rather, the tests were specifically selected to help identify the effects of various types
of substances. Many viewed the clinical signs as the most important elements of the
evaluation because these are physiological reactions to the presence of drugs that cannot be
controlled by conscious effort on the part of the subject. The psychophysical/divided
attention tests are important to demonstrate the adverse physical and cognitive effects of
drugs that can be linked to driving ability.

Continuing education and recertification were also viewed as elements that serve to
strengthen the program. The Annual IACP Training Conference on Drugs, Alcohol, and
Impaired Driving, at which attendees are credited with professional development hours,
was given high marks by many of those interviewed. DREs are required to take advantage
of educational and professional development events and opportunities where available to
advance their knowledge and improve their skill sets.

Although sometimes seen as being slow to approve and implement changes, the Technical
Advisory Panel (TAP) makes ongoing improvements to the program to add value and help
keep it current with new knowledge, advanced techniques, and improved tools. For
example, recent changes have included the introduction of ultraviolet penlights for use in
assessing pupil size in near total darkness, modifications of the standards for average pupil
size, and the change in the assessment of hippus to an observation of pupillary unrest.
Continual improvement is an essential component of a strong program.

While the DECP’s primary purpose lies in the investigation of drug-impaired driving cases,
many interviewees indicated that the DECP training was valuable in many other areas of
law enforcement that involve people who are under the influence of alcohol and/or drugs
and may present a danger to themselves, the officer, or others. The ability to recognize the
signs and symptoms of drug use can be of tremendous value in assessing situations such as
domestic violence or where personal injury is involved.

A DRE’s expertise on drugs and their effects is also utilized in educational settings. DREs
are often active in school and community settings. Giving presentations to students,
parents, teachers and others about the specific acute and chronic effects of different types of
drugs adds tremendous value and credibility in these settings. Ancillary programs such as
DITEP (Drug Impairment Training for Educational Professionals), in which DREs serve as
instructors, provide training to teachers and school administrators as well as those who
deal with youth in other settings to help them recognize the signs and symptoms of drug
use so that they might be in a better position to deal with those involved in a safe and
professional manner. For example, probation settings and situations involving injury are
other areas where knowledge of drug effects can be beneficial to those at the scene. In fact,
emergency medical technicians have benefited from DECP training in drug use and effects.

The growing legalization of cannabis and the opioid crisis were noted in various contexts
throughout the interviews. In many cases, respondents noted the media attention to these
issues often highlighted the DECP and its beneficial role and value in responding the
problems created. The publicity was generally seen as serving to raise public awareness of
the DECP and enhance public perceptions of the DECP as a credible and dependable law
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enforcement program. The media attention also helped highlight the need for an expansion
in the number of officers trained as DREs.

Program Oversight

The purpose of oversight is to maintain program fidelity by ensuring that those involved in
the application and management of the DECP uphold the standards and integrity of the
program. Oversight of the program involves supervision and management and can occur at
various levels — test administration, evaluation review, the local department, and at the
state and national levels.

The majority of respondents expressed a strong level of satisfaction with the degree of
program oversight. As with any large program, variations in procedures can begin to creep
into everyday practices. In the absence of appropriate correction from those in positions of
authority, even minor variations can become detrimental. Oversight begins with monitoring
the quality and consistency with which evaluations are performed. Instructors and
coordinators need to spot potential issues in evaluations and bring them to the attention of
the DRE for immediate remediation. The potential for procedures to “drift” was noted as a
potential problem when oversight becomes lax. If there is an area that could benefit from
greater oversight, it is at the level of the evaluation, ensuring the fidelity of test
administration.

It was often expressed that the states had a good working relationship with the IACP. IACP
program managers were available and willing to assist with technical and management
issues when requested. IACP plays a crucial role in overseeing the operation of the program
and ensuring its integrity.

There were a couple of instances where concern was expressed about the apparent
disconnect between local coordinators/managers who were not trained in the DECP and
DREs who were active in conducting evaluations. This would appear to be an issue
restricted to particular areas or regions. Respondents felt strongly that DRE
coordinators/program managers should be experienced DREs who understand and support
the program.

The TAP was viewed as another level of oversight to the program. Any changes to the
procedures or interpretations of test results must be vetted and approved by an expert
panel to ensure that any modifications to the program have merit and that all DREs are
informed of these changes through their state and local program coordinator.

Limitations of the Program

Interviews with defense counsel questioned the scientific basis of the DECP, referring to it
as “voodoo” or “junk science”. At the same time, however, it was acknowledged that there is
a need to do something about the increasing drug-impaired driving problem and that the
DECP is the best program available to deal with it.

One of the most frequently mentioned areas limiting the DECP involved recruitment,
training, and attrition. The DECP training is not for every police officer. The training is
challenging and demanding. It requires commitment and dedication and a great deal of
hard work. Not everyone succeeds. Not surprisingly, it attracts many of the best officers,
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who are also most likely to be successful in other areas of law enforcement and are often
promoted. These promotions can remove them from active service as a DRE. In the absence
of ongoing recruitment into the program, the number of DREs decreases.

In addition, it was noted that some DREs are not particularly active in terms of the number
of evaluations completed. There can be several reasons for this, including reassignment
and/or promotion. Nevertheless, the number of DREs in a department can be viewed as an
indicator of the capacity to deal with drug-impaired driving. Officers who are not active
(referred to as “paper” DREs) enhance the perception of capacity but may, in fact, be
limiting the ability for others to be trained.

Recruiting officers into the DECP can be challenging as well. The DECP training is well-
known as a tough course and not everyone is successful. Officers need to demonstrate not
only the interest but an active involvement in impaired driving enforcement to be
considered. This should involve proficiency in the SFST and ARIDE training. These courses
are often viewed as the prerequisites for DECP training. Some suggested that before being
accepted into the DECP training, officers should commit to remaining active for a minimum
number of years (e.g., five years) and/or until a specified number of evaluations have been
completed.

Several of those who participated in the interviews noted that as departments seek to
increase the number of DREs, there needs to be an emphasis on quality over quantity.
Potential recruits for the DECP training should be assessed for interest, motivation, ability,
and commitment prior to being accepted into the training program.

There was some concern expressed about the cost of the training. Taking an officer out of
service for two weeks to be trained is a significant expense. In smaller communities, officers
typically have to travel to attend training. When certification cannot be completed locally, it
1s often conducted over a series of consecutive days in Phoenix or Jacksonville, Florida.
Although there is an overall efficiency to this approach, there is a cost associated with
travel to one of these locations. The public perception of sending police officers to popular
“vacation” destinations needs to be countered with information about the reality of the
number of hours and the extent of effort required for training and certification.

The DECP training itself was the subject of numerous comments. It is a very intense course
that involves a great deal of difficult material that has to be learned in a short period of
time. There are also skills to be acquired that require practice to establish proficiency. It
was suggested that the course, currently two-weeks, be lengthened or perhaps broken into
two parts.

Certification is also an intense process. At times the goal seems to be to get the required
number of evaluations done rather than learning something in the process. While
acknowledging the efficiency of conducting certifications in a concentrated period of time in
locations with access to drug-using populations, several people indicated that this approach
was not conducive to optimal learning. Spreading the certification process over a longer
period of time would provide greater opportunity for interactions with instructors and
would be beneficial to skill development. The logistical and operational challenges
associated with other approaches to certification were noted. For example, having DRE
trainees conduct evaluations for certification during regular police shifts would most likely
be given low priority. Identifying an individual who has ingested drugs and obtaining the
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individual’s permission to participate in an evaluation for training purposes would have to
be balanced against ongoing police duties. In addition, this must be coordinated with the
availability of a DRE instructor to observe the evaluation. The inherent inefficiencies of this
approach have the potential to extend the certification process over a long period of time.
Alternatively, conducting certifications in two separate sessions (rather than one) would
provide greater opportunity for review and study but would add considerably to the costs
associated with time and travel.

One of the most frequently reported limitations of the DECP involved the court system. The
involvement of a well-informed and motivated prosecutor was seen as a critical element in a
successful case. The evidence provided by a DRE is often not well understood by the courts.
It is subject to legal challenges and interpretations that don’t necessarily fall in favor of the
prosecution. Juries can have a difficult time comprehending the significance of various
pieces of evidence, including the clinical indicators (e.g., the eye examinations) and the
results of toxicology. It was reported that prosecutors are often not well-versed in the DECP
and their knowledge of drugs and drug-impaired driving in particular is limited. It also
cannot be assumed that the judiciary has knowledge of the DECP and the types of evidence
provided by the 12-step evaluation. Drug-impaired driving cases are seen as challenging
and there are few prosecutors who are prepared to accept the challenge.

It was also noted that DREs are not always well-prepared to testify in court. Drug-impaired
driving trials can involve complex and detailed issues. DREs are required to present key
evidence in a straightforward and convincing manner. This can be improved with
experience but additional training would also prove beneficial.

On the other hand, the important roles played by prosecutors and toxicologists in
supporting the DECP were acknowledged. Several respondents noted that prosecutors and
toxicologists who have attended the DECP training or have otherwise acquired advanced
knowledge about the program have a better understanding of the process and are generally
able to present testimony that is supportive of the DRE findings.

The Technical Advisory Panel (TAP) was viewed as providing expertise and credibility to
the DECP. However, as noted earlier, TAP is often perceived as slow to implement program
modifications and improvements. In addition, some of the changes are made without
adequate explanation to DREs.

Potential Enhancements

Interview participants provided many suggestions for potential enhancements to the
DECP. Many of these ideas were directly related to the limitations of the program and for
the most part represent obvious corrections or improvements for the issues noted. Other
suggestions were unrelated to any expressed limitations of the program but appeared to be
generated in the spirit of enhancing some aspect of the DECP.

One of the most frequently mentioned potential enhancements was the need for new,
updated validation studies. The original validation studies are viewed as dated, yet there
are no newer studies to rely on. Defense counsels have become well-versed on the problems
associated with the original validation studies and exploit the limitations relentlessly.
Newer studies could correct for some of the shortcomings of the older ones by providing
stronger, more contemporary evidence. Additional research on some of the individual
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components of the evaluation was also suggested as a means to strengthen and update the
evidence base for the program. For example, although the Finger to Nose test is included in
the DECP protocol, research is needed to establish a standard scoring system with
validated clues. Research should also evaluate relative changes in pupil size under different
lighting conditions, and there needs to be greater understanding of the incidence and
circumstances surrounding observations of HGN following cannabis use.

Another area for improvement that was repeatedly mentioned was providing more
opportunities for local workshops to build on the knowledge and skills of DREs. The
national conference was viewed as a tremendous learning experience but typically limited
funds are available and only a few DREs from a given department are able to attend. A
suggestion was made to hold regional workshops or conferences that would be accessible to
a greater number of DREs. These events could include some of the same topics as the
national conference but might also include local issues such as changing patterns of drug
use, state legislation and the implications for enforcement, and discussions of specific local
cases.

There were several comments related to training. Some would like to see the training
extended over a longer period of time, possibly dividing it into two parts separated by a
week or two to allow trainees time to study and prepare for the next session. Others
thought that some parts of the training program were covered in greater depth than
necessary and the key information was sometimes lost in the excessive detail.

Encouraging the use of experts and professionals as instructors who are not DREs was
mentioned as a way to improve training. Some DRE instructors are not comfortable with
certain topics that might be better left to experts in the particular field. For example,
prosecutors, toxicologists, and ophthalmologists could provide instruction on topics in their
area of expertise. The inclusion of these subject matter experts could elevate the level of
training, add some variety to the training, and provide a valuable resource for addressing
questions and furthering discussion.

New Technologies

Opinions were mixed when interviewees were specifically asked about the potential
introduction of new technologies. Some older, more experienced respondents were of the
opinion that the traditional way of doing things worked just fine and didn’t need to be
changed. There was also concern expressed about the cost of new technologies, the need for
changes to the training program, retraining existing DREs, the requirement for calibration
checks, potential court challenges, and additional defense counsel requests for disclosure of
maintenance records on new equipment.

On the other hand, other (often younger) respondents were open to the idea of bringing new
technology into the evaluation process. In particular, tympanic thermometers and
automatic blood pressure devices were frequently cited as new equipment that could be
implemented to improve the accuracy and efficiency of the evaluation. The replacement of
pencil and paper with tablets to record the evaluation was mentioned by several
respondents. They perceived this to be the wave of the future, providing additional options
for improving the recording and reporting of evaluations.
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There was also considerable discussion of the implementation of oral fluid drug screening
and/or testing as a new technology that could be introduced. At times it wasn’t clear
whether the respondent was referring to oral fluid screening, which provides an indication
of the presence of certain drugs, or oral fluid drug testing, which requires a sample of oral
fluid to be tested at a toxicology laboratory as a potential alternative to blood or urine
testing to provide evidence of the category of drug ingested.

Oral fluid drug screening is being pilot tested in some jurisdictions to help identify drivers
who may have a specific substance(s) in their system.'® A swab or collection device is either
wiped along the tongue or placed in the mouth for a brief period and then analyzed on-site
to indicate the presence of a number of common substances. A positive result provides an
indication of the presence of one or more substances and could lead to the subject being
required to undergo evaluation by a DRE. The use of oral fluid screening has the potential
to add efficiency to the initial investigation of suspected impaired driving by providing
objective evidence of drug use at roadside, prior to arrest. Oral fluid screening would not
necessarily be part of the 12-step evaluation.

Oral fluid testing for drugs involves the collection of a specimen that is submitted to a
toxicology lab for analysis. The major advantage of using oral fluid as the sample medium
following evaluation by a DRE is that it can be readily and easily collected at the time of
the evaluations, eliminating the delay in getting a blood sample drawn. Oral fluid is also
superior to urine as a test medium in that it typically detects active drug products rather
than metabolites and better reflects recent drug use (Bosker & Huestis, 2009). Using oral
fluid would, however, need to be assessed by TAP with expert advice from the toxicology
community to ensure the validity and acceptability of the results.

There was also mention of moving Step 12 of the evaluation (i.e., the collection of the bodily
fluid specimen for analysis of drug content) to Step 1. The rationale for the suggestion is to
obtain a specimen as soon as possible to limit the inevitable decrease in drug levels
associated with the time lag between arrest and the collection of the specimen following the
evaluation. It was indicated that there is often sufficient evidence of driving and/or
behavior from the arrest to justify a warrant for the specimen.

Discussion

Despite the numerous critiques and expressed limitations of the DECP, the overall
impression from the interviews is that the program has a strong foundation. It was obvious
that those involved in the DECP are passionate about the program and their work. Their
commitment and dedication come through in everything they say about the program,
including their comments about perceived limitations and suggestions for improvement.

Drug-impaired driving is a challenging issue from many perspectives. The DECP is
considered by those interviewed to be the premier approach for dealing with this problem.
Even as new detection technologies such as oral fluid drug screening become increasingly
available, interviewees anticipate the DECP will continue to be needed to assess suspected
impaired drivers to provide detailed evidence of the nature and extent of drug effects. In

10 In the interest of clarity, supplemental information on oral fluid screening and testing has been
added by the authors.
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addition, as the legalization of cannabis continues to spread across jurisdictions, the need
for a strong DECP program may become increasingly more evident.

Those closely involved in the DECP provided evidence of the considerable support for the
program and expressed their commitment to ensure it remains strong and vibrant. They
provided numerous suggestions for the continued development and enhancement of the
program. Evolution of the techniques, methods, and tools used in the evaluation was
generally viewed as a means to help keep the program current and relevant.
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Data Analysis

A fundamental premise of the DECP is that drug use and impairment can be identified
through a systematic assessment of individuals using a standard set of tests,
measurements and observations. This premise is based on the understanding that different
types of psychoactive drugs affect brain functioning in different ways and thereby produce
distinct patterns of signs and symptoms that vary by drug type (Julian et al., 2008). The
extent of the observed effects will also vary between and within individuals according to
factors such as the dose administered, pharmacokinetics of the specific substance, elapsed
time from administration, extent of prior use, existing medical conditions, and concomitant
use of other substances. Nevertheless, research on the validity and accuracy of the DECP
indicates that the systematic assessment of suspected drug users can be used to identify the
type of drug ingested (Beirness et al., 2009).

The common signs and symptoms of each of the seven categories of drugs are summarized
in the DECP Matrix (Appendix B). As noted previously, the matrix is only intended to be a
quick reference guide of some of the effects associated with broad categories of drugs. Even
a cursory glance at the matrix reveals that in many cases, specific indicators are common
across two or more categories of drugs. For example, horizontal gaze nystagmus is
associated with the use of CNS depressants, inhalants and dissociative anaesthetics but not
other categories; a slow pulse is typically an effect related to the use of CNS depressants
and narcotic analgesics but not other categories. In many cases, the indicator is expected to
be “normal” or not present. Hence, the pattern of signs and symptoms is an important
aspect of the evaluation that allows the officer to suspect a particular drug category.

During the course of a DEC evaluation, well over 100 separate pieces of information are
collected, including vital signs, eye signs, interview responses, and psychophysical/divided
attention tests. Combined with the toxicological confirmation of the category of drug
ingested, these data provide a rich source of information about the signs, symptoms and
1impairing effects of various types of substances. This section examines the data from a
large number of DECP evaluations to illustrate the effects of different drug categories.

Database of DECP Evaluations

Over the past several years, a database of 5,920 DECP evaluations has been created. The
initial set of 1,349 evaluations was provided by the Canadian DRE Coordinator to assess
the degree of correspondence between the opinion of the evaluator on the category of drug
ingested by the suspect and the results of the toxicological analysis of the specimen
collected (Beirness et al., 2009). All data elements from the drug-influence evaluation face
sheets, the narrative reports prepared by the evaluating officer, and toxicology reports were
subsequently coded and entered into a database to examine other research questions
(Porath-Waller & Beirness, 2009). Additional evaluations were collected as part of a project
for NHTSA and a project examining cannabis use by drivers (Logan et al., 2016). This latter
project included 301 evaluations involving only cannabis cases that had blood toxicology
provided by IACP*! along with evaluations provided by DRE coordinators in 15 states? and

1 These evaluations were provided by C. Hayes from IACP and were used in a separate project
(Hartman et al., 2016).
12 The states were: AZ, CA, CO, IN, MD, MI, MN, MT, NC, NM, OK, PA, TX, WA and WI.
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Canada. In addition to cases involving each of the seven drug categories, the database
includes cases involving several common drug combinations (e.g., opioids and stimulants,
depressants and stimulants). Each case includes the results of all clinical and
psychophysical tests administered as part of the DEC evaluation, the opinion of the
evaluating officer as to the drug category (or categories) responsible for the observations,
and the results of toxicological tests for the presence of drugs. No personal and potential
identifying information (e.g., suspect and officer names, location, date of birth) was included
in the database. The cases in the database do not represent a random sample of DEC
evaluations. The drug categories with sufficient cases for analysis were central nervous
system (CNS) depressants (n = 741), CNS stimulants (n = 762), narcotic analgesics (n =
461), and cannabis (n = 1,605).

The database also includes a set of 437 drug-free cases. This latter set of cases represents a
collection of evaluations performed on volunteers, typically as part of certification sessions
or following public education seminars, workshops or conference sessions about the DECP.
Some people who have not been using drugs might display indicators that resemble those
associated with drug use and/or not perform well on some of the tasks included in the
evaluation. Such findings might simply be attributable to individual differences or possibly
other physical/medical conditions that could cause vital signs to vary or result in poor
psychomotor performance. The inclusion of a set of drug-free evaluations in the database
allows comparison of the performance of subjects who have ingested a substance that can
adversely affect their ability to operate a vehicle with that of drug-free subjects.

The sample of drug-free cases does not represent a random or representative sample. The
average age of the drug-free comparison group (M = 33.4, SD = 11.6) was just over a year
older than the drug-positive cases (M = 32.1, SD = 12.6). Although the difference is
statistically significant (F(1, 3612) = 4.19, p = .04), the absolute magnitude of the difference
is unlikely to be of consequence. Males were considerably more prevalent than females
among both the drug-positive cases (72.9%) and the drug-free comparison group (82.9%) (2
(1, N=3951) = 20.0, p<.001).

This section examines the individual indicators from the set of DECP evaluations according
to drug category and explores patterns of indicators that distinguish various drug
categories.

Results
Signs and symptoms of drug use

The first series of analyses examined the individual signs and symptoms of different
categories of drugs. These bivariate analyses on the vital signs and eye indicators would be
expected to be consistent with the effects noted in the DECP Matrix.

A series of bivariate analyses were performed to examine differences in various drug signs
and symptoms according to drug category. Only the single drug categories of CNS
depressants, CNS stimulants, narcotic analgesics, and cannabis had sufficient cases to be
included. The no-drug cases were included for comparison. The analyses examined the
effects listed in the matrix as well as several other of the indicators assessed during a DEC
evaluation.
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Figure 1 illustrates the differences between drug categories on horizontal gaze nystagmus
(HGN). HGN was determined by showing four or more clues of nystagmus (i.e., lack of
smooth pursuit, distinct and sustained nystagmus at maximum deviation, nystagmus prior
to 45 degrees in both eyes). Subjects who had ingested CNS depressants were most likely to
show HGN. Each of the three validated clues of HGN showed a similar pattern of effects.
HGN is known to be an effect of alcohol (Burns and Moskowitz, 1977) and other depressant
drugs (American Psychiatric Association, 2013). HGN occurs naturally in a small
proportion of the population even in the absence of these substances (IACP, 2016).
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Figure 1. Horizontal Gaze Nystagmus (4+ Clues) by Drug Category
Figure 2 displays the percentage of subjects who displayed vertical gaze nystagmus (VGN)
in each of the drug groups. VGN is typically only evident in cases that display HGN and a

high dose of the drug is present. As expected, depressant cases were most likely to display
VGN.
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Figure 2. Vertical Gaze Nystagmus by Drug Category
Figure 3 shows the percentage of cases that displayed lack of convergence according to drug
group. Lack of convergence is the inability of a person’s eyes to converge, or “cross,” as the
person attempts to focus on a stimulus as it is moved slowly toward the bridge of the
subject’s nose. The inability to cross one’s eyes is not uncommon in the general population.

However, as evident in Figure 3, the use of some types of drugs (CNS depressants,
cannabis) interferes with the ability to converge one’s eyes.
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Figure 3. Lack of Convergence by Drug Category

Pupil size under various light conditions is also an indicator that can be used to help
1dentify various drug categories. Figures 4, 5 and 6 show the average pupil size according to
drug category under three different light conditions — room light, direct light, and near
total darkness. Of these three light conditions, room light is the most variable condition
under which to observe pupil size because the evaluator typically has little control over it.
Nevertheless, Figure 4 shows significant differences in average pupil size between the drug
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groups under room light, with cannabis having the largest average pupil size and narcotic
analgesics showing the smallest.
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F(4, 3848)=310.9, p<.001

Figure 4. Pupil Size in Room Light by Drug Category

By shining a light directly into the subject’s eyes, the light condition is more controlled and
one would anticipate that the pupils would constrict under this condition. Figure 5 shows
considerable differences in the average pupil size in direct light across the various drug
groups. The cannabis group has the largest average pupil size and the narcotic analgesic
group has the smallest.
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F(4, 3647)=222.6, p<.001

Figure 5. Pupil Size in Direct Light by Drug Category

The evaluator also has greater control in the near total darkness condition, especially since
the introduction of the small ultraviolet lights to examine pupils under dark conditions. As
evident in Figure 6, the largest mean pupil size was again evident in the cannabis group
and the narcotic analgesic group was the smallest.
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Figure 6. Pupil Size in Near Total Darkness by Drug Category

Typically, pupils will constrict quickly with the introduction of a light and return to normal
relatively quickly when the light is withdrawn. The speed with which this reaction occurs
can be another indicator of drug presence. It is a subjective judgment on the part of the
evaluating officer and requires experience to distinguish among the three categories of
speed of reaction — slow, little to no reaction, or normal. Figure 7 shows clear differences in
the speed with which a subject’s pupils react to light according to the category of drug
ingested. Whereas those under the influence of CNS depressants or stimulants often show
slow reaction to light, those who are positive for narcotic analgesics show little or no
reaction. Cannabis generally has little effect on reaction to light.
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Figure 7. Reaction to Light by Drug Category

In the presence of direct light, the pupils will normally constrict and remain constricted
until the light is withdrawn. In some cases, the pupil will initially constrict and then start
to enlarge (dilate), sometimes in a pulsing manner, while the light is still being shone into
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the eyes, an effect known as rebound dilation. Figure 8 displays the percentage of subjects
in each drug category who displayed rebound dilation, which is most commonly observed
among subjects who test positive for cannabis.
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Figure 8. Rebound Dilation by Drug Category

In addition to effects on the eyes, drugs can also have effects on the cardiovascular system,
including heart rate and blood pressure. Figure 9 shows the average pulse rate (beats per
minute) according to drug category. Pulse is measured three times throughout the DEC
evaluation. In Figure 9, these three measurements were averaged for each subject and then
averaged within drug category. Although the absolute differences between drug categories
are relatively small, they are statistically significant. Stimulants and cannabis are
associated with elevated pulse. The narcotic analgesics group had an average lower pulse
than the cannabis and stimulant groups but there was little difference with the no-drug
group. Examination of the three separate pulse measurements revealed a similar pattern.
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Figure 9. Mean Pulse by Drug Category
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Blood pressure was assessed as either normal, high or low by comparing systolic and
diastolic blood pressure against age norms.13 If either systolic or diastolic pressure was
above the normal range for the person’s age, blood pressure was considered to be high; if
either systolic or diastolic pressure was below the normal range for the person’s age, it was
deemed to be low. Otherwise, blood pressure was considered to be normal. Figure 10
illustrates the differences in the proportion of subjects in the three ranges of blood pressure
according to drug category. Subjects who tested positive for cannabis showed the highest
proportion in the high blood pressure category followed by those in the stimulant category.
Low blood pressure was most common among those who had ingested narcotic analgesics,
followed by CNS depressants.
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Figure 10. Blood Pressure Groups* by Drug Category

Figure 11 shows the average body temperature of subjects within each of the drug groups.
Differences across the drug groups are relatively small but statistically significant. It is also
of interest to note that the mean body temperature in each group is below 37 degrees
Celsius, but most are within the normal range (i.e., 36.5 — 37.5). The small range of average
temperatures within drug groups would suggest that body temperature would have limited
ability to easily discriminate among drug groups on an individual case basis.

13 The table of blood pressure age norms (including minimum and maximum values) was obtained
from www.idealbloodpressureinfo.com.
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Figure 11. Body Temperature by Drug Category
Droopy eyelids are a symptom of drug use often noted by evaluating officers. Figure 12
shows the percentage of subjects in each drug category who displayed droopy eyelids. The

symptom occurs most frequently among those who tested positive for narcotic analgesics
and depressants. Almost half of cannabis positive subjects also displayed droopy eyelids.
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Figure 12. Droopy Eyelids by Drug Category

Figure 13 shows the percentage of subjects in each drug category who displayed reddened
conjunctiva — a general reddening of the white part of the eye. This symptom is clearly most
commonly associated with cannabis use, with 40% of those in the cannabis group displaying
this symptom.
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Figure 13. Reddened Conjunctiva by Drug Category
Figure 14 shows the proportion of subjects in each drug category who displayed eyelid
tremors. Eyelid tremors are often observed during performance of the Modified Romberg
Balance test and/or the Finger to Nose test when subjects are instructed to close their eyes

and tip their head back slightly. Eyelid tremors were most commonly observed among those
who were positive for cannabis, followed by those positive for stimulants.
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Figure 14. Eyelid Tremors by Drug Category

The bivariate analyses illustrate clear differences in many of the signs and symptoms
assessed in a DECP evaluation according to the type of drug ingested. In most cases, the
signs and symptoms associated with the drug categories examined were consistent with
those listed in the DECP Matrix. In reviewing the results, it is apparent that some signs
and symptoms are most prominent in those who have ingested a particular type of drug.
For example, HGN was most prevalent among those who had ingested depressants,
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constricted pupils in room light was most evident in those who had ingested narcotic
analgesics, and rebound dilation was associated with cannabis use. Other signs were
prominent in more than one drug category. For example, pupillary dilation and elevated
blood pressure were evident in both stimulant and cannabis users; slow reaction to light
was most common among those who had used depressants or stimulants. At the same time,
the analyses revealed that while users of a particular substance are more likely to display a
particular sign or symptom, not all users of that substance display the sign or symptom.
Hence, reliance on a single sign or symptom to determine the category of drugs involved
could easily lead to errors. Determining the category of drugs involved requires DREs to
review all elements of an evaluation to identify patterns of signs and symptoms.

Patterns of Drug Signs and Symptoms

The data were also used to examine the patterns of signs and symptoms associated with
particular drug categories. The overall purpose of this series of analyses was to identify the
signs and symptoms that were the strongest predictors of a given drug category. A series of
binary logistic regression analyses was conducted on the set of DECP cases to determine
the prediction of four categories of drugs (CNS stimulants, cannabis, CNS depressants and
narcotic analgesics) from the drug-related signs and symptoms assessed during an
evaluation. Separate analyses were conducted for each of the four drug categories. Signs
and symptoms that were included in the model for all analyses were grouped into three
conceptual groups:

1. Clinical indicators (i.e., systolic blood pressure, body temperature, mean pulse
rate, muscle tone, body tremors and leg tremors).

2. Performance on the psychophysical tests (i.e., total number of clues on the HGN
test, total sway during the MRB test, and number of misses on the FTN test).

3. Appearance and physiological response of the eyes (i.e., condition of the eyes [e.g.,
normal, reddening of the conjunctiva, bloodshot, watery], condition of eyelids [e.g.,
normal, droopy], eyelid tremors, convergence, pupil size in room light, darkness and
direct light, rebound dilation, and reaction to light). The different dimensions of eye
condition were coded individually; with the exception of “normal”, the categories
were not mutually exclusive.

These three categories reflect logical groups of indicators. The clinical indicators are
primarily vital signs of bodily functions. They are used to provide clues to the type of
substance ingested. The psychophysical tests are measures of balance, coordination, and
divided attention typically indicative of impairment. HGN is included in this group of
indicators because it is used as part of the SFST as an indicator of impairment. The
appearance and physiological response of the eyes provide a unique set of indicators
associated with the use of various types of drugs. Separating the indicators into these three
groups also reduced the number of variables in each analysis, thereby increasing the power
of the analysis and reducing the extent of common variance among indicators.

Signs and symptoms that were not statistically significant at the bivariate level were
excluded from the final model (i.e., number of clues on the OLS test, estimate of 30 seconds
on the MRB test, number of clues on the WAT test, diastolic blood pressure). Two drug-
related signs and symptoms were also excluded from the final model because their initial
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inclusion violated the statistical assumption of adequacy of expected frequencies (i.e.,
vertical gaze nystagmus, pupillary unrest). That is, more than 20% of cells had an expected
frequency of less than five. When this assumption is violated, statistical power is
attenuated and it restricts the goodness-of-fit criteria used to evaluate the model
(Tabachnick & Fidell, 2007).

Prediction of CNS Stimulants from Drug-Related Signs and Symptoms in DECP
Evaluations

Prediction of CNS stimulants from clinical indicators

A binary logistic regression analysis was conducted to determine which clinical indicators
from the overall model distinguished the CNS stimulant drug category from the no-drug
category (i.e., the reference group). Results indicated that the set of clinical indicators
significantly distinguished the CNS stimulant cases from the no-drug cases, y2(7, N =
1,199) = 40.20, p <.0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS stimulant drug category compared with the no-drug
category are displayed in Table 1. Using a Bonferroni correction (p < .007) to control for
Type I error, only two of the clinical indicators significantly contributed to the prediction of
CNS stimulants: average pulse rate and muscle tone (Table 1). The results showed that the
odds of a suspected drug-impaired driver having used CNS stimulants increase by 7% for
every one unit increase in average pulse rate. Findings also revealed that suspected drug-
impaired drivers who consumed CNS stimulants were more likely than those who did not
consume any drugs to have a rigid muscle tone compared to a normal one.
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Table 1. Prediction of Drug Category From Clinical Indicators Among DEC Evaluations:
CNS Stimulants vs. No-Drug Cases

Clinical Indicators B SE Wald y2 OR 95% CI for OR
Test

Mean pulse rate .06 .02 13.96 1.07* 1.03, 1.10

Absence vs. presence of leg -.30 .64 22 .74 21, 2.59

tremors

Absence vs. presence of body -.25 .56 .20 .78 .26, 2.35

tremors

Systolic blood pressure -.01 .01 91 .99 .97, 1.01

Body temperature (in C) -.81 .36 5.11 .45 .22, .90

Flaccid vs. normal muscle tone 1.79 .80 5.10 6.01 1.27, 28.55

Rigid vs. normal muscle tone 2.33 .68 11.78 10.22* | 2.71, 38.54

*p <.0071

Prediction of CNS stimulants from performance on psychophysical tests

A binary logistic regression analysis was also conducted to determine which psychophysical
tests from the overall model distinguished the CNS stimulant drug category from the no-

drug category. The findings showed that the set of tests significantly distinguished the CNS
stimulant cases from the no-drug cases, ¥2(3, N =1,199) = 107.86, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS stimulant drug category compared with the no-drug
category are displayed in Table 2. Using a Bonferroni correction (p < .0167) to control for
Type I error, each of the three psychophysical tests significantly contributed to the
prediction of CNS stimulants: number of clues on the HGN test, total sway on the MRB
test, and number of misses on the FTN test (Table 2). The results showed that the odds of a
suspected drug-impaired driver having used CNS stimulants increase by 19% for every
additional clue recorded on the HGN test. Findings also revealed that the odds of a
suspected drug-impaired driver having used CNS stimulants increase by 34% for every one
unit increase in total sway on the MRB test. Finally, the results indicated that the odds of a
suspected drug-impaired driver having used CNS stimulants increase by 16% for every
additional miss recorded on the FTN test.
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Table 2. Prediction of Drug Category From Psychophysical Tests Among DEC Evaluations:
CNS Stimulants vs. No-Drug Cases

Clinical Indicators B SE Wald x2 OR 95% CI for
Test OR

Number of clues on Horizontal 17 .06 9.53 1.19° 1.06, 1.32
Gaze Nystagmus test
Total sway on Modified Romberg | .29 .05 39.11 1.34" 1.22, 1.47
Balance test
Number of misses on Finger to .15 .03 22.75 1.16° 1.09, 1.23
Nose test

*p <.0167

Prediction of CNS stimulants from appearance and physiological response of the eyes

A binary logistic regression analysis was then conducted to determine which signs and
symptoms from the overall model related to the appearance and physiological response of
the eyes distinguished the CNS stimulant drug category from the no-drug category. Results
indicated that this set of signs and symptoms significantly distinguished the CNS
stimulant cases from the no-drug cases, ¥2(13, N = 1,199) = 350.72, p <.0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS stimulant drug category compared with the no-drug
category are displayed in Table 3. Using a Bonferroni correction (p < .0038) to control for
Type I error, only three of the signs and symptoms significantly contributed to the
prediction of CNS stimulants: pupil size in direct light, reaction to light, and condition of
the eyelids (Table 3). The results showed that the odds of a suspected drug-impaired driver
having used CNS stimulants increase by 75% for every one-unit increase in pupil size in
direct light. Findings also revealed that suspected drug-impaired drivers who consumed
CNS stimulants were more likely than those who did not consume any drugs to have a slow
compared with a normal reaction to light. Finally, the results indicated that suspected
drug-impaired drivers who used CNS stimulants were more likely to have normal vs.
droopy eyelids.
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Table 3. Prediction of Drug Category From Appearance and Physiological Response of the

Eyes Among DEC Evaluations: CNS Stimulants vs. No-Drug Cases

Signs and Symptoms B SE Wald x2 OR 95% CI for
Test OR
Condition of the eyes: normal -1.07 .49 4.81 .34 .13, .89
Condition of the eyes: reddening -.38 .49 .60 .68 .26, 1.79
of the conjunctiva
Condition of the eyes: bloodshot .49 42 1.38 1.63 .72, 3.70
Condition of the eyes: watery .34 .37 .87 1.41 .69, 2.89
Convergence (present, absent) .28 27 1.07 1.32 .78, 2.25
Presence of eyelid tremors (yes, .74 .28 6.95 2.10 1.21, 3.66
no)
Pupil size in room light -.05 .15 .09 .96 .71, 1.28
Pupil size in darkness -.24 .14 2.88 .79 .60, 1.04
Pupil size in direct light .56 .16 12.64 1.75* 1.28, 2.37
Rebound dilation -.34 .53 .42 .71 .25, 2.01
Slow vs. normal reaction to light 2.89 .32 80.57 17.90 9.54, 33.61
Little to none vs. normal reaction | 2.82 1.13 6.24 16.70 1.83, 152.17
to light
Eyelids (normal, droopy) .96 .32 9.06 2.61" 1.40, 4.88

*p <.0038

Prediction of Cannabis From Drug-Related Signs and Symptoms in DEC

Evaluations

Prediction of cannabis from clinical indicators

A binary logistic regression analysis was conducted to determine which clinical indicators

from the overall model distinguished the cannabis drug category from the no-drug category.
Results indicated that the set of clinical indicators significantly distinguished the cannabis
cases from the no-drug cases, y2(7, N = 2,042) = 17.84, p < .01.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the cannabis drug category compared with the no-drug category
are displayed in Table 4. Using a Bonferroni correction (p <.007) to control for Type I error,
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none of the clinical indicators significantly contributed to the prediction of cannabis (Table
4).

Table 4. Prediction of Drug Category From Clinical Indicators Among DEC Evaluations:
Cannabis vs. No-Drug Cases

Clinical Indicators B SE Wald x2 OR 95% CI for
Test OR

Mean pulse rate .03 .01 4.77 1.03 1.00, 1.06

Absence vs. presence of leg 1.21 .b6 4.75 3.37 1.13, 10.02

tremors

Absence vs. presence of body .19 .48 .16 1.21 .47, 3.12

tremors

Systolic blood pressure -.03 .01 5.11 .97 .95, 1.00

Body temperature (in C) .22 .36 .39 1.25 .62, 2.53

Flaccid vs. normal muscle tone 1.12 .76 2.20 3.08 .70, 13.55

Rigid vs. normal muscle tone .15 .64 .05 1.16 .33, 4.11
“p <.007

Prediction of cannabis from performance on psychophysical tests

A binary logistic regression analysis was also conducted to determine the psychophysical
tests from the overall model that distinguished the cannabis drug category from the no-
drug category. Findings showed that the set of tests significantly distinguished the
cannabis cases from the no-drug cases, y2(3, N = 2,042) = 382.38, p <.0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the cannabis drug category compared with the no-drug category
are displayed in Table 5. Using a Bonferroni correction (p <.0167) to control for Type I
error, two of the three psychophysical tests significantly contributed to the prediction of
cannabis: total sway on the MRB test and number of misses on the FTN test (Table 5). The
results showed that the odds of a suspected drug-impaired driver having used cannabis
increase by 55% for every one unit increase in total sway on the MRB test. Findings also
revealed that the odds of a suspected drug-impaired driver having used cannabis increase
by 50% for every additional miss recorded on the FTN test.
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Table 5. Prediction of Drug Category From Psychophysical Tests Among DEC Evaluations:
Cannabis vs. No-Drug Cases

Clinical Indicators B SE Wald x2 OR 95% CI for
Test OR

Number of clues on Horizontal .09 .05 2.77 1.09 .98, 1.21
Gaze Nystagmus test
Total sway on Modified Romberg | .44 .05 79.25 1.55° 1.41,1.71
Balance test
Number of misses on Finger to .40 .03 187.39 1.507 1.41, 1.59
Nose test

*p <.0167

Prediction of cannabis from appearance and physiological response of the eyes

A binary logistic regression analysis was conducted to determine which signs and
symptoms from the overall model related to the appearance and physiological response of
the eyes distinguished the cannabis drug category from the no-drug category. Results
indicated that this set of signs and symptoms significantly distinguished the cannabis cases
from the no-drug cases, x2(13, N = 2,042) = 840.57, p <.0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms of the eyes for the cannabis drug category compared to the no-drug
category are displayed in Table 6. Using a Bonferroni correction (p < .0038) to control for
Type I error, several signs and symptoms significantly contributed to the prediction of
cannabis, including the condition of the eyes, convergence, eyelid tremors, pupil size in
direct light, rebound dilation, and condition of the eyelids (Table 6). Findings revealed that
suspected drug-impaired drivers who used cannabis were more likely than those who did
not consume drugs to have normal eyes or reddening of the conjunctiva. Such individuals
were also more likely to experience eyelid tremors and rebound dilation, and have droopy
eyelids. The results from the analysis also showed that the odds of suspected drug-impaired
drivers having used cannabis increase by 70% for every one-unit increase in pupil size in
direct light. Finally, the findings indicated that suspected drug-impaired drivers who
consumed cannabis were more likely than subjects who did not consume any drugs to have
a slow or little to no reaction to light.
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Table 6. Prediction of Drug Category From Appearance and Physiological Response of the
Eyes Among DEC Evaluations: Cannabis vs. No-Drug Cases

Signs and Symptoms B SE Wald x2 OR 95% CI for
Test OR
Condition of the eyes: normal 1.35 42 10.40 3.85% 1.70, 8.74
Condition of the eyes: reddening 1.52 .37 16.73 4.59* 2.21, 9.51
of the conjunctiva
Condition of the eyes: bloodshot 1.00 .35 8.03 2.73 1.36, 5.46
Condition of the eyes: watery .02 .28 .01 1.02 b9, 1.77
Convergence (present, absent) .59 22 7.12 1.81 1.17, 2.80
Presence of eyelid tremors (yes, 1.20 .23 28.08 3.31% 2.13,5.15
no)
Pupil size in room light .09 .13 .49 1.09 .85, 1.40
Pupil size in darkness 12 12 1.00 1.12 .90, 1.41
Pupil size in direct light .53 .14 14.79 1.70* 1.30, 2.22
Rebound dilation 2.09 .35 36.45 8.08* 4.10, 15.93
Slow vs. normal reaction to light 1.31 .34 14.54 3.72* 1.89, 7.30
Little to none vs. normal reaction | 3.88 1.20 10.40 48.38* 4.58, 511.41
to light
Eyelids (normal, droopy) 1.13 .26 19.16 3.08* 1.86, 5.11
“p <.0038

Prediction of CNS Depressants From Drug-Related Signs and Symptoms in DEC
Evaluations

Prediction of CNS depressants from clinical indicators

A binary logistic regression analysis was conducted to determine which clinical indicators
from the overall model distinguished the CNS depressant drug category from the no-drug
category. Results indicated that the set of clinical indicators significantly distinguished the
CNS depressant cases from the no-drug cases, y2(7, N =1,178) = 49.85, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS depressant drug category compared to the no-drug
category are displayed in Table 7. Using a Bonferroni correction (p < .007) to control for
Type I error, only two of the clinical indicators significantly contributed to the prediction of
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CNS depressants: systolic blood pressure and muscle tone (Table 7). The results showed
that the odds of suspected drug-impaired drivers having used CNS depressants decrease by
4% for each one-unit increase in systolic blood pressure. Findings also revealed that
suspected drug-impaired drivers who consumed CNS depressants were more likely than
those who did not consume any drugs to have a flaccid compared to a normal muscle tone.

Table 7. Prediction of Drug Category From Clinical Indicators Among DEC Evaluations:
CNS Depressants vs. No-Drug Cases

Clinical Indicators B SE Wald y2 OR 95% CI for
Test OR

Mean pulse rate .03 .01 3.85 1.03 1.00, 1.05

Absence vs. presence of leg 12 .61 .04 1.13 .34, 3.72

tremors

Absence vs. presence of body -.21 .55 .15 .81 .28, 2.38

tremors

Systolic blood pressure -.04 .01 11.99 .96* .94, .98

Body temperature (in C) -.78 .39 4.11 .46 .22, .98

Flaccid vs. normal muscle tone 2.74 .76 13.00 15.44* 3.49, 68.36

Rigid vs. normal muscle tone .49 .69 .52 1.64 .43, 6.32
p <.007

Prediction of CNS depressants from performance on psychophysical tests

A binary logistic regression analysis was also conducted to determine which psychophysical
tests from the overall model distinguished the CNS depressant drug category from the no-
drug category. The findings showed that the set of tests significantly distinguished the CNS
depressant cases from the no-drug cases, ¥2(3, N =1,178) = 960.03, p <.0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS depressant drug category compared with the no-drug
category are displayed in Table 8. Using a Bonferroni correction (p <.0167) to control for
Type I error, each of the three psychophysical tests significantly contributed to the
prediction of CNS depressants: total number of clues on the HGN test, total sway on the
MRB test, and number of misses on the FTN test (Table 8). The results showed that the
odds of suspected drug-impaired drivers having used CNS depressants increase by 146% for
every additional clue recorded on the HGN test. Findings also revealed that odds of
suspected drug-impaired drivers having used CNS depressants increase by 45% for every
one-unit increase in total sway on the MRB test. Finally, the results indicated that the odds
of suspected drug-impaired drivers having used CNS depressants increase by 31% for every
additional miss recorded on the FTN test.
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Table 8. Prediction of Drug Category From Psychophysical Tests Among DEC Evaluations:
CNS Depressants vs. No-Drug Cases

Clinical Indicators B SE Wald x2 OR 95% CI for
Test OR

Number of clues on Horizontal .90 .06 230.10 2.46" 2.19, 2.77
Gaze Nystagmus test
Total sway on Modified Romberg | .37 .07 32.01 1.45° 1.27,1.64
Balance test
Number of misses on Finger to .27 .06 23.18 1.31° 1.17, 1.46
Nose test

*p <.0167

Prediction of CNS depressants from appearance and physiological response of the eyes

A binary logistic regression analysis was conducted to determine which signs and
symptoms from the overall model related to the appearance and physiological response of
the eyes distinguished the CNS depressant drug category from the no-drug category.
Results indicated that this set of signs and symptoms significantly distinguished the CNS
depressant cases from the no-drug cases, y2(13, N =1,178) = 642.96, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the CNS depressant drug category compared with the no-drug
category are displayed in Table 9. Using a Bonferroni correction (p < .0038) to control for
Type I error, only three of the signs and symptoms significantly contributed to the
prediction of CNS depressants: convergence, reaction to light, and condition of the eyelids
(Table 9). The results showed that suspected drug-impaired drivers who used CNS
depressants were more likely to experience lack of convergence compared with those who
did not consume any drugs. Findings also revealed that suspected drug-impaired drivers
who consumed CNS depressants were more likely than those who did not consume any
drugs to have a slow or little to no reaction to light. Suspected drug-impaired drivers who
used CNS depressants were also more likely to have droopy eyelids.

57



Table 9. Prediction of Drug Category From Appearance and Physiological Response of the
Eyes Among DEC Evaluations: CNS Depressants vs. No-Drug Cases

Signs and Symptoms B SE Wald x2 OR 95% CI for
Test OR
Condition of the eyes: normal -.82 .46 3.23 .44 .18, 1.08
Condition of the eyes: reddening -1.08 .46 5.49 .34 .14, .84
of the conjunctiva
Condition of the eyes: bloodshot -.15 .40 .14 .86 .39, 1.88
Condition of the eyes: watery 47 .36 1.74 1.60 .80, 3.23
Convergence (present, absent) 1.91 27 50.73 6.78* 4.00, 11.48
Presence of eyelid tremors (yes, .35 .27 1.75 1.42 .84, 2.40
no)
Pupil size in room light -.10 .14 .55 .90 .69, 1.18
Pupil size in darkness A1 .13 .68 1.11 .87, 1.43
Pupil size in direct light .35 .15 5.55 1.42 1.06, 1.90
Rebound dilation .43 .45 .92 1.53 .64, 3.68
Slow vs. normal reaction to light | 2.89 31 87.27 18.02* | 9.83, 33.06
Little to none vs. normal reaction | 4.15 1.28 10.49 63.63* 5.15, 785.77
to light
Eyelids (normal, droopy) 2.36 27 77.09 10.55* | 6.24, 17.86
*p <.0038

Prediction of Narcotic Analgesics From Drug-Related Signs and Symptoms in
DEC Evaluations

Prediction of narcotic analgesics from clinical indicators

A binary logistic regression analysis was conducted to determine which clinical indicators
from the overall model distinguished the narcotic analgesics drug category from the no-drug
category. Results indicated that the set of clinical indicators significantly distinguished the
narcotic analgesics cases from the no-drug cases, y2(7, N = 898) = 54.66, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the narcotic analgesics drug category compared with the no-
drug category are presented in Table 10. Using a Bonferroni correction (p < .007) to control
for Type I error, only two of the clinical indicators significantly contributed to the prediction
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of narcotic analgesics: systolic blood pressure and muscle tone (Table 10). The results
showed that the odds of suspected drug-impaired drivers having used narcotic analgesics
decrease by 4% for each one-unit increase in systolic blood pressure. Findings also revealed
that suspected drug-impaired drivers who consumed narcotic analgesics were more likely
than those who did not consume any drugs to have a flaccid compared with a normal
muscle tone.

Table 10. Prediction of Drug Category From Clinical Indicators Among DEC Evaluations:
Narcotic Analgesics vs. No-Drug Cases

Clinical Indicators B SE Wald y2 OR 95% CI for
Test OR

Mean pulse rate .002 .01 .03 1.00 .98, 1.03

Absence vs. presence of leg A1 .70 .03 1.12 .28, 4.45

tremors

Absence vs. presence of body -.33 .55 .28 .72 .21, 2.42

tremors

Systolic blood pressure -.04 .01 7.73 .96* .94, .99

Body temperature (in C) -.12 .62 .10 .88 .42, 1.87

Flaccid vs. normal muscle tone 3.45 17 19.87 31.56* | 6.92, 143.99

Rigid vs. normal muscle tone 1.03 .84 1.50 2.79 .54, 14.36
*p <.007

Prediction of narcotic analgesics from performance on psychophysical tests

A binary logistic regression analysis was also conducted to determine which psychophysical
tests from the overall model distinguished the narcotic analgesics drug category from the
no-drug category. The findings showed that the set of tests significantly distinguished the
narcotic analgesics cases from the no-drug cases, y2(3, N = 898) = 245.60, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the narcotic analgesics category compared with the no-drug
category are displayed in Table 11. Using a Bonferroni correction (p <.0167) to control for
Type I error, two of the three psychophysical tests significantly contributed to the
prediction of narcotic analgesics: total sway on the MRB test and number of misses on the
FTN test (Table 11). The results showed that the odds of a suspected drug-impaired driver
having used narcotic analgesics increase by 70% for every one-unit increase in total sway
on the MRB test. Findings also indicated that the odds of a suspected drug-impaired driver
having used narcotic analgesics increase by 23% for every additional miss recorded on the
FTN test.
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Table 11. Prediction of Drug Category From Psychophysical Tests Among DEC Evaluations:
Narcotic Analgesics vs. No-Drug Cases

Clinical Indicators B SE Wald x2 OR 95% CI for
Test OR

Number of clues on Horizontal 11 .06 3.22 1.11 .99, 1.25
Gaze Nystagmus test
Total sway on Modified Romberg | .53 .05 102.55 1.70" 1.54, 1.88
Balance test
Number of misses on Finger to 21 .04 29.08 1.23° 1.14,1.33
Nose test

p <.0167

Prediction of narcotic analgesics from appearance and physiological response of the eyes

A binary logistic regression analysis was conducted to determine which signs and
symptoms from the overall model related to the appearance and physiological response of
the eyes distinguished the narcotic analgesics drug category from the no-drug category.
Results indicated that this set of signs and symptoms significantly distinguished the
narcotic analgesics cases from the no-drug cases, y2(13, N = 898) = 599.54, p < .0001.

The regression coefficients, chi-square tests, odds ratios and 95% confidence intervals for
the signs and symptoms for the narcotic analgesics drug category compared with the no-
drug category are displayed in Table 12. Using a Bonferroni correction (p < .0038) to control
for Type I error, only three of the signs and symptoms significantly contributed to the
prediction of narcotic analgesics: pupil size in darkness reaction to light, and condition of
the eyelids (Table 12). The findings revealed that the odds of a suspected drug-impaired
driver having used narcotic analgesics decrease by 55% for every one unit increase in pupil
size in darkness. Suspected drug-impaired drivers who consumed narcotic analgesics were
more likely than those who did not consume any drugs to have a slow or little to no reaction
to light. Finally, suspected drug-impaired drivers who used narcotic analgesics were also
more likely to have droopy eyelids.
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Table 12. Prediction of Drug Category From Appearance and Physiological Response of the
Eyes Among DEC Evaluations: Narcotic Analgesics vs. No-Drug Cases

Signs and Symptoms B SE Wald x2 OR 95% CI for
Test OR
Condition of the eyes: normal - 17 .80 .04 .85 .18, 4.04
Condition of the eyes: reddening .33 .73 .20 1.39 .34, 5.71
of the conjunctiva
Condition of the eyes: bloodshot .81 .70 1.35 2.25 .57, 8.88
Condition of the eyes: watery .26 .66 .15 1.30 .36, 4.71
Convergence (present, absent) 74 47 2.49 2.09 .84, 5.20
Presence of eyelid tremors (yes, .38 b1 .56 1.46 .54, 3.95
no)
Pupil size in room light -.76 .32 5.89 47 .25, .86
Pupil size in darkness -.79 22 12.41 .45%* .29, .70
Pupil size in direct light .37 .30 1.51 1.44 .81, 2.58
Rebound dilation -.91 1.29 .50 .40 .03, 5.02
Slow vs. normal reaction to light 3.24 .56 33.11 25.56* | 8.48, 77.11
Little to none vs. normal reaction | 4.20 1.12 14.11 66.97* 7.47, 600.81
to light
Eyelids (normal, droopy) 2.50 .48 27.53 12.16* | 4.78, 30.91
*p <.0038
Discussion

The data from DEC evaluations provided an opportunity to examine the signs and
symptoms associated with different categories of drugs as presented by individuals who
were suspected of drug-impaired driving. This approach differs from drug administration
studies in which subjects are provided with a specific dose of a given drug and the effects
are monitored and measured in a controlled environment as the concentration of the drug
waxes and wanes. DEC evaluations are typically conducted on individuals who have
ingested an unknown amount and type of one or more psychoactive substance(s) over an
unspecified time period. In addition, the quantity of substance(s) ingested by impaired
driving suspects can be considerably larger than could be ethically administered in a
clinical or laboratory setting.
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The set of DECP evaluations does not represent a random sample of evaluations. The
criteria for inclusion required a match between the drug category indicated in the
toxicology report and the officer’s opinion of the drug category ingested by the suspect.
Cases that lacked agreement between the toxicology and the officer’s opinion were
excluded. Overall agreement between the officer’s opinion and the toxicology has been
reported to be between 85%-95% (Beirness et al., 2009; IACP, 2016). The reasons for
disagreement can be diverse, including unusual drug effects, masking of symptoms by other
substances, polydrug use, medical/physical conditions that mimic drug symptoms, or simply
an incorrect call by the DRE. Nevertheless, the exclusion of cases where there is
disagreement between the officer’s opinion and the toxicology raises questions about the
excluded cases and the implications for the representativeness of the data. If these cases
were the result of a lack of strong indicators of drug use, their inclusion might have served
to weaken the observed relationships.

The database includes a limited number of evaluations involving hallucinogens (six),
inhalants (22), and dissociative anaesthetics (27). These substances are less frequently
encountered in traffic enforcement situations and the small number of evaluations
involving these types of substances precluded their inclusion in the analysis.

The initial set of analyses of the DEC evaluation data examined differences in signs and
symptoms of drug use across drug categories. In most cases, the general signs and
symptoms were consistent with those listed in the DECP Matrix. It was clear, however,
that the range of effects within a given drug category can be large and not all suspects in a
given drug category displayed the same effects or the same degree of effects. For example,
the DECP Matrix indicates that reaction to light is expected to be slow among those who
have ingested depressants or stimulants, and normal among those who had used cannabis.
Subjects positive for narcotic analgesics are expected to show little or no reaction to light.
However, the data also indicate that about 23% of cannabis users showed slow reaction to
light. Stimulant users were almost equally likely to show normal or slow reaction to light.
At the very least, these findings serve to confirm the general effects of different categories
of drugs as noted in the matrix, while at the same time illustrating the variability of drug
effects.

The data analysis confirmed that the effects of drugs on body temperature differ
significantly by drug category. However, the magnitude of the differences in body
temperature were extremely small, with the mean values across drug categories differing
by less than 0.5 degrees Celsius (i.e., 36.4 to 36.8). Despite the significant differences in
mean body temperature among drug categories, the limited range of values would suggest
that body temperature might not be a good discriminator of drug category. The multivariate
analyses revealed this to be the case. In no drug category was body temperature shown to
be a significant predictor.

In the univariate analysis, blood pressure was assessed as either high, low or normal when
compared with established norms for people according to age. This approach revealed very
clear differences among drug groups that were mostly consistent with the DECP Matrix. It
was noted that almost half (46%) of the subjects in the no-drug group were assessed as
having blood pressure above the range for their age group. This might suggest a general
population issue with elevated blood pressure or may reflect a situational increase in blood
pressure associated with measurement process, sometimes referred to as “white coat
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hypertension” or “white coat syndrome”. While the former situation would be an issue of
concern for public health, the latter situation could possibly be attenuated by having DREs
measure blood pressure on two occasions over the course of the evaluation.

Multivariate analyses were conducted to identify a prominent set of signs and symptoms
assessed during a DEC evaluation for predicting each of the four major drug categories
examined. Given that more than 100 individual pieces of information are collected and
recorded during a DEC evaluation, the signs and symptoms of drug use were grouped into
three conceptual groups — i.e., clinical indicators, performance on the psychophysical tests,
and eye indicators. The analysis identifies those indicators that best distinguish a given
drug category from drug-free cases after accounting for the common or shared variance
across indicators. For example, the best set of signs and symptoms that distinguished
subjects who tested positive for cannabis compared with drug-free subjects were: total sway
on the Modified Romberg Balance test, number of misses on the Finger to Nose test,
reddened conjunctiva, presence of eyelid tremors, presence of leg tremors, pupil size in
direct light, rebound dilation, slow or little reaction to light, and droopy eyelids. This set of
signs and symptoms represents the most prominent set of indicators across a large group of
people who had ingested unknown quantities of cannabis. These symptoms can be used to
begin the process of reviewing the results of an evaluation, using the results of this set of
indicators to provide an initial indication of possible drug category (or categories). A DRE
would still be expected to consider the data from the other tests and observations made
during the course of a complete DEC evaluation to support the opinion. It should be
recognized, however, that individual results can vary. Hence, this best set of indicators
should never exclude consideration of other signs and symptoms assessed during the DEC
evaluation and the totality of the situation. Also, it is important to note that many predictor
variables included in the multivariate analyses were treated as continuous variables,
assuming a linear relationship with the prediction of drug category. It is possible that
nonlinear models or the use of meaningful categorizations or thresholds for the predictor
variables could yield different patterns of outcomes. That said, in the absence of
information to guide the selection of predefined groups or cutoff points, the linear
assumption is the most parsimonious.

The ability to identify sets of signs and symptoms of various categories of drugs opens the
possibility of developing algorithms to predict the category of drug from the data collected
during a DEC evaluation. Assigning weights to the various measurements could be used to
assess the probability that a particular category of drug was responsible for the
observations. This type of approach could facilitate the evaluator in forming an opinion of
category of drug ingested.
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Conclusion

The DECP was developed out of a growing need for an effective procedure for law
enforcement officers to assess drivers suspected of driving while under the influence of
psychoactive substances other than alcohol. Existing knowledge about drug effects on vital
signs, responses of the eyes, and psychomotor performance was used to establish a set of
tests and procedures to assess indicators that could be affected by the use of various types
of substances. The resultant 12-step procedure has proliferated and there are currently
more than 8,000 certified DREs throughout the United States and Canada.

The basis for the effects of drugs on vital signs such as blood pressure and heart rate can be
found in the medical literature, which is generally consistent with the drug effects listed in
the DECP Matrix. Where reports of conflicting effects exist, results could be due to
variations in drug dose or the effects of a specific substance rather than all drugs within a
category. In cases where literature addressing the effect on a sign or indicator was not
identified, the DECP Matrix typically indicates the expected effect is that the sign or
indicator is either not present or within normal range for drug-free subjects.

Experimental studies examining the DECP provide limited evidence of the ability of the
DECP protocol to identify various categories of drugs on the basis of clinical indicators and
commonly employed tests of impairment. Experimental laboratory studies indicate that
officers trained in the DECP are generally able to detect impairment in subjects who have
been administered drugs. These types of studies, however, do not present strong support for
the accuracy with which they can identify the particular class of the drug administered or
correctly identify drug-free subjects. Drug administration studies of the type employed can
be challenging and are ethically constrained in the types of drugs and doses that can be
administered. The lack of distinctive clinical and psychomotor symptoms associated with
relatively low doses of some of the drugs administered in the studies likely played a role in
the findings. The doses of drugs ingested by suspected drug-impaired drivers are unknown
and may be significantly higher than those ethically permitted in a laboratory setting. It
would be expected that with higher doses, there would be higher rates of accuracy with
which DREs can detect drug impairment and be able to identify the category (or categories)
of drugs ingested.

Studies of the accuracy of the DECP conducted in enforcement settings report higher
overall accuracy than laboratory studies. This is most likely the result of the additional
information provided by and available during a complete 12-step evaluation. Taken
together, the results of the two types of studies provide evidence of the validity of the DECP
to further its use in efforts to remove drug-impaired drivers from the roads.

Further research with different types of drugs and doses is needed to document the nature
and extent of the effects of various substances to strengthen the evidence. Research using
novel methods and incorporating a broad range of subject characteristics would also help
expand the base of knowledge in this area.

Relative to many other police training programs, the DECP training is longer and more
intensive, which can lead to greater costs. A DECP assessment also takes considerably
longer to administer than an SFST or a breath test for alcohol, and is not as definitive given
drug-impaired driving is a more challenging issue than alcohol-impaired driving from many
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perspectives. Nevertheless, the DECP provides a tool for dealing with drug-impaired
drivers that is regarded by stakeholders as the premier approach for dealing with this
problem based on the data and research evidence available today. Even as new detection
technologies such as oral fluid drug screening become increasingly available, stakeholders
anticipate the DECP will continue to be needed to assess suspected impaired drivers to
provide detailed evidence of the nature and extent of drug effects. In addition, as the
legalization of cannabis continues to spread across jurisdictions, the need for a strong
DECP program may become increasingly more evident.

Suggestions for Program Enhancement

A primary objective of the comprehensive review of the DECP was to identify areas where
potential modifications could be implemented to enhance the efficiency and effectiveness of
the program. The literature review, analysis of data from DEC evaluations, review of
international programs, and key informant interviews all identified areas of the DECP that
could be modified to improve the program. This section presents a list of potential
modifications to the DECP. It should be noted, however, that a suggestion for changing
some aspect of the DECP does not necessarily imply that a problem exists. Rather, the
following suggestions are made primarily for the purposes of enhancing the DECP.

The suggestions listed here are presented in three groups according to proposed time frame
for implementation — short term, intermediate term, and longer term. Each of the
suggestions listed below includes a brief description of how the change would serve to
enhance some aspect of the DECP. In presenting this list of potential enhancements, it is
recognized that each must be reviewed and evaluated by the DECP Technical Advisory
Panel.

Short term

1. Encourage the implementation of computer tablets for use by DREs to record the results
of evaluations. Several states have implemented the tablet application developed by ITSMR
in New York. The efficiencies associated with this technology include the digital recording
of evaluations, simplifying the production of narrative reports, sending evaluations
electronically for review by coordinators, and inserting toxicology results quickly and easily.
The application can also format the results of an evaluation into traditional print format for
those who prefer (and possibly require) a paper copy of the report.

Initial indications suggest the introduction of tablets is associated with an increase in the
number of evaluations performed. This could be an effect associated with the novelty of new
equipment or could be tied to a requirement to perform a specified number of evaluations to
maintain the use of the tablet.

The costs associated with hardware, software, training and maintenance are not
insignificant and need to be weighed against improved efficiency and a potential increase in
the number of evaluations performed.

2. Examine the potential value associated with the use of equipment that provides
automated measurement of (a) body temperature and (b) blood pressure and pulse.

Measuring body temperature is neither difficult nor complicated. Automated electronic oral
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thermometers are currently in use in many programs. However, in light of the findings
from the database of evaluations that show extremely small differences in body
temperature among drug categories, an increase in accuracy of temperature measurement
would be a positive step. To this end, thermometers that measure body temperature from
the tympanic membrane have been shown to provide somewhat more accurate readings
than other types of thermometers. The cost of implementing tympanic thermometers is
relatively small and training is minimal.

The measurement of blood pressure with a sphygmomanometer and stethoscope is not
particularly difficult but does require training and practice to ensure accuracy. Automatic
blood pressure measurement devices have been available for many years. Many different
models are available for use in medical settings as well as for personal use at home. Their
accuracy and reliability appear to be very good. Some models have built-in self-calibration
checks. Many models also have the option of multiple sequential measurements. These
devices typically measure pulse at the same time. The use of automated blood pressure (and
pulse) measurement would serve to enhance efficiency and accuracy.

Not every DRE would need to be issued an automatic blood pressure device. A limited
number of devices could be located at the station for shared use. The cost of acquiring the
equipment, training and maintenance would be minimal.

3. Allow the use of ocular recording devices. Ocular recording devices have been available
for several years. Such devices provide a clear image of the eye and eye movements and
facilitate the assessment of pupil size under various light conditions, reaction to light,
HGN, and rebound dilation. The ability to record the assessment of eye indicators would
allow DREs and instructors the opportunity to review the evidence at some later point in
time. The video of the eye assessment would also provide valuable evidence in court.

There is an initial cost of several thousand dollars for the equipment. Not every DRE
requires their own but devices can be shared within a police service. Training in the use of
the device is not extensive and can be done locally in small groups as required.

The use of ocular recording devices could remain optional. Such devices provide an
enhancement to the assessment and help clarify the evidence through video recording and
opportunity to review. The absence of the device should not detract from a DECP
assessment.

Even in the absence of implementation of ocular recording devices for DECP evaluations,
the use of these devices could be beneficial for training purposes. Having an ocular
recording device available during training could help illustrate the assessment of eye
indicators.

4. Revise the drug influence evaluation face sheet to include a place for the recording of the
presence or absence of eyelid and leg tremors. DREs are trained to watch for eyelid and leg

tremors during the evaluation, which may be evident while the subject is performing the
OLS, MRB and FTN tests. The DRE is to note the presence of tremors by making a note on
the face sheet. If such a note is made, it is clear the DRE observed the presence of eyelid
and/or leg tremors. If no such notation is present, it is not clear whether the DRE did not
observe tremors, failed to note their presence, or simply neglected to watch for tremors.
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There is currently no check box or designated space where the presence or absence of eyelid
and leg tremors are recorded. Including check boxes for the presence or absence of eyelid
and leg tremors on the face sheet would clarify the information.

Although in principle, this is a relatively simple modification, the challenge in
implementing it is finding space on the existing crowded face sheet. The issue with space,
however, could be easily resolved with the implementation of computer tablets (see
suggestion No. 1).

5. Add a second measurement of blood pressure. During the DECP evaluation, pulse is
measured on three separate occasions. This is to help ensure that stress, fear, and/or
nervousness that might be affecting pulse at the beginning of the evaluation would have
eased over the course of the evaluation. Hence, a better indication of pulse would be
obtained by the time of the third measurement. In addition, differences in heart rate over
the course of an evaluation can be an indication of the use of multiple drugs.

A similar argument can be made for increasing the number of times blood pressure is
measured during an evaluation. Adding an additional measurement of blood pressure
would help alleviate concerns about situational hypertension.

The increased time required for a second blood pressure measurement could be offset with
the implementation of automatic blood pressure devices (see suggestion No. 2).

Intermediate term

6. Develop standard scoring systems for the Finger to Nose test and the Modified Romberg
Balance test. The FTN and MRB tests were included among the tests examined by Burns
and Moskowitz (1977) in studies leading to the development of the Standardized Field
Sobriety Test (SFST). These two tests performed well as measures of impairment due to
alcohol but were not among the top three tests examined. These two tests were, however,
included among the psychophysical/divided attention tests in the DECP protocol. Although
various measurements are taken and errors recorded, there are neither standard scoring
systems nor validated clues for either test.

Studies should be undertaken to develop standard systems of scoring for these two tests.
Subsequent analyses would be able to identify a series of threshold values (“clues”) that are
indicative of drug use in a manner similar to that used in the scoring of the three tests of
the SFST.

A standardized system of scoring would facilitate the reporting and interpretation of the
results of these two tests.

7. Encourage the use of subject matter experts to instruct at DRE training schools. DRE
instructors are expected to be able to teach all sessions of the DRE training. Some of the

topics, however, are complex (e.g., physiology, toxicology, legal issues, case and court
preparation). Not all instructors are comfortable teaching these topics and answering
questions about them. The use of subject matter experts as guest instructors for specific
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topics could enhance the training by allowing these experts to share their wealth of
knowledge and understanding of some of the complex issues involved in drugs and driving.

The costs associated with guest instructors would depend on the individual and whether or
not travel is required. Wherever possible, appropriate local experts with the necessary
skills and expertise in particular areas who are willing to spend a few hours to assist could
most likely be found at minimal cost.

8. Consider the inclusion of measuring respiration rate as a vital sign. Respiration rate is a
vital sign that can be affected by the use of some substances. For example, narcotic
analgesics decrease respiration rate (Julian et al., 2008; Schuckit, 2006), whereas
stimulants increase respiration rate (American Psychiatric Association, 2013; Julian et al.,
2008). The inclusion of respiration rate should be investigated for its ability to enhance the
prediction of drug category by DREs.

Respiration rate is readily measured by watching the rise and fall of the chest as the person
inhales and exhales. Training would be minimal as would be the time required to add this
indicator to the evaluation.

Longer term

9. Examine the use of force plates for measuring balance/body sway. The assessment of
body sway during the MRB is done without the aid of any measurement device. The extent

of movement in the front-back and side-side planes are estimated by the evaluator. There is
a tendency to record the magnitude of sway in whole numbers, suggesting a lack of
precision. The approach to measurement also assumes that people sway in two dimensions
that are perpendicular to each other.

Greater accuracy in the measurement of body sway could be achieved with the use of force
plates. These devices measure changes in the pressure applied to the feet, have been
available for many years, and offer a variety of measures to assess sway. Research on the
use of force plates should be undertaken to determine how these devices can be integrated
into the assessment and the best measures of postural sway/balance.

The greatest costs of implementing force plates would be associated with the research
required to develop standardized measures and procedures for interpreting the results.
This, however, would not necessarily be borne by individual departments. The acquisition
of the equipment and having the system programmed for use in the DECP would cost a few
thousand dollars. Training and equipment maintenance of the system are not anticipated to
be extensive.

10. Investigate the use of oral fluid to test for the presence of drugs. The final step in a
DECP evaluation is the collection of a sample of bodily fluid for toxicological analysis of
drug content. This is typically either blood or urine. Blood is the preferred medium because
tests most often reveal the presence (and concentration) of the primary drug(s) rather than
metabolites. The limitation associated with the collection of the blood sample is that
legislation typically requires that blood draws be performed under the supervision of a
physician. This can introduce substantial delays between the evaluation and sample
collection. During this time, drug levels can decrease significantly.
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Urine samples can be collected without medical supervision immediately following the
evaluation. The drawback is that urine samples typically contain drug metabolites rather
than the parent drug. The presence of metabolites indicates the use of the primary drug at
some previous point in time that can be long before driving.

Oral fluid samples can be collected quickly and unobtrusively without special facilities or
professional training. Toxicology testing of oral fluid samples generally reveals the presence
of the primary psychoactive drug rather than metabolites and provides a better indicator of
recent drug use than urine. Some drugs, however, are more difficult to detect in oral fluid
than others.

The use of oral fluid as a medium to test for drugs could help reduce the time lag between
the evaluation and the sample collection, strengthening the connection between the drug(s)
and the symptoms observed.

With the assistance of toxicologists, the use of oral fluid as a medium in which to test for
the presence of drugs should be investigated. A list of limitations and caveats associated
with oral fluid drug testing should form part of the investigation. In addition, it would be
necessary to consider any actual or perceived requirements of the relevant legislation
and/or the courts to ensure oral fluid will be accepted.

11. Encourage and support new validation studies. The original DECP validation studies
(e.g., Bigelow et al. 1985; Heishman et al., 1996, 1998) were conducted many years ago and
are considered by many to be dated. New studies are needed to address some of the
limitations of these previous studies to strengthen the evidence base for the DECP.

12. Incorporate a probationary period following completion of training and certifications
during which a candidate must review a specified number (e.g., five) of enforcement

evaluations under the supervision of an instructor. The number of evaluations performed
by a DRE candidate as part of the certification requirement is minimal (i.e., 6). Six other
evaluations are observed and scored. In many cases, these evaluations are performed on
volunteers, not drivers suspected of impaired driving. Although officers selected for DECP
training are often those with an interest and experience in impaired driving enforcement,
conducting an evaluation on suspected drug-impaired drivers can be more challenging than
evaluations conducted on volunteers.

A probationary period during which newly trained DREs conduct a series of evaluations
under the supervision of an instructor would help to ensure that DREs are competent and
comfortable with their new skills. Full certification would be on the recommendation of the
supervisor in the officer’s home department.
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Appendix A: DECP Face Sheet

DRUG INFLUENCE EVALUATION
Evaluator DRE # Rolling Log # Evaluator’'s Agency
Recorder/Witness Crash:  [] None Arresting Officer’s Agency
[1 Eatal [ Injurv[] Propertv
Arrestee’s Name (Last, First. Middle) Date of Birth Sex Race Arresting Officer (Name. ID#)
Date Examimed / Time /Location Breath Results: Test Refused [] Chemucal Test: Urine [] Blood []
Results: Instrument # Test or tests refused [J
Miranda Waming Given [ Yes What have you eaten today? When? | What have you been drinking? How much? Time of last drink?
Given By: O Ne
Time now/ Actual When did vou last sleep? How long Are you sick or injured? Are you diabetic or epileptic?
O Yes [ No O Yes [JNo
Do you take msulin? Do you have any physical defects? Are you under the care of a doctor or dentist?
[1 Yes[]No [1 Yes [1No [1 Yes[]No
Are you taking any medication or drugs? Attitude: Coordination:
0 Yes O No
Speech: Breath Odor: Face:
Corrective Lenses: [ None Eyes: [] Reddened Conjunctiva Blindness: Tracking
[ Glasses O Contacts, ifso [ Hard [ Soft [0 Normal [] Bloodshot [ Watery [0 None [J Left [ Right [0 Equal [J Unequal
Pupil Size [ Equal Vertical Nystagmus Able to follow stimulus Eyelids  [] Normal
Unequal (explam) [J Yes []Ne [1Yes [JNe [] Droopy
Pulse and time HGN Right Eye Left Eye ONE LEG STAND
Convergence
1. Lack of Smooth Pursuit
2. Maximum Deviation Q Q L
3. / Angle of Onset Richt e Left eu L @ Q
Romberg Balance Walk and turn test
= Cannot keep balance
Starts too soon L R
h r\ C2TIESCICRL EE0PED tn) 19 Nige sinme | O O Sways while balancing
AR B S e & Stops walking O O Uses arms to balance
! Misses heel-toe O O Hopping
Puts foot down
Steps off line oo
Raises arms
Actual steps taken
Tnternal clock Describe Tumn Cannot do test (explain) Type of footwear:
estimated as 30 seconds
Draw lines to spots touched PUPIL SIZE Room light Darkness Direct Nasal area:
25-50 5085 20-45
Left Eve
Oral cavity
Right Eve
REBOUND DILATION [0 Yes [ No REACTION TO LIGHT:
RIGHT ARM LEFT ARM

Blood pressure | Temperature

Muscle tone:

[] Near Normal [ Flaccid [ Rigid
Comments:
What drugs or medications have you been nsing? How much? Time of use? Where were the drugs used? (Location)
Date / Time of arrest: | Time DRE was notified: Evaluation start time: | Evaluation completion time | Precinct/Station:
Officer’s Signature: ’ DRE # | Reviewed/approved by / date:
Opinion of Evaluator: [J Rule Out [ Alcohol [J CNS Stimulant [ Dissociative Anesthetic [] Inhalant
[ Medical [] CNS Depressant [J Hallucinogen [] Narcotic Analgesic [ Cannabis

Revised 052013
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Appendix B: DECP Matrix

CNS Inhalants | Dissociative Cannabis CNS Hallucinogens | Narcotic

Depressants Anesthetics Stimulants Analgesics
HGN Yes Yes Yes No No No No
Vertical Yes Yes Yes No No No No
Nystagmus ‘ (high

(high dose) dose)
Non- Yes Yes Yes Yes No No No
convergence
Pupil Size Normal? Normal# Normal Dilated/Normal | Dilated Dilated Constricted
Reaction to | Slow Slow Normal Normal Slow Normal3 Little or
Light None

Visible
Pulse Rate Down? Up Up Up Up Up Down
Blood Down Up/Down® | Up Up Up Up Down
Pressure
Body Temp | Normal Up/Down/ | Up Normal Up Up Down
Normal

Muscle Tone | Flaccid Flaccid Rigid Normal Rigid Rigid Flaccid

L. Soma and Quaaludes usually dilate pupils
2.Quaaludes and alcohol may elevate

3. Certain psychedelic amphetamines cause slowing
4 Normal but may dilate.
5 Down with anesthetic gases; Up with volatile solvents
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Appendix C: Vital Signs/Clinical Indicators from the DECP Matrix
with References

Each of the following tables presents the vital signs and clinical indicators examined as
part of a DECP evaluation as noted in the DECP Matrix for each of the seven drug
categories. The left column indicates the signs/symptoms examined. Any additional
signs/symptoms are listed at the bottom of the table.

The second column (labeled DECP Matrix Expected Effect) lists the expected effect of the
drug for each indicator, per the DECP Matrix (see Legend below).

The third column lists references for the effect(s). References reporting an effect
contradictory to that listed in the DECP Matrix are marked with the appropriate legend
symbol.

It is important to note that the information and related references presented in this table
are not intended to be comprehensive or definitive. The intent was to illustrate a basis for
the drug effects utilized by the DECP in the medical/scientific literature. The references
listed are primarily pharmacology and/or medical texts, compendiums, and summaries that
list or refer to specific drug effects, including both original studies and reviews of other
studies. For the most part, the specific drug effects noted are typically listed as “facts”
without reference to the original studies. Hence, the effects noted are taken at face value
without critical assessment. Places where studies show inconclusive or divergent outcomes
are indicative of an area where more research may be merited.

Legend
v Sign or indicator is present
X Sign or indicator is not present
1 Sign or indicator is elevated
! Sign or indicator is reduced
Normal | Sign or indicator is within the average range for drug-free subjects
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CNS Depressants

Leikin & Paloucek (2007)

Rome (2001)

Little to no effect - McKim & Hancock (2013)
(benzodiazepines)

DECP
Signs/symptoms YRR References
g ymp Expected
Effect
Nystagmus™ American Psychiatric Association (2013)
Peragallo et al. (2013)
Non-
convergence
Pupil Size Normal | (high dose Zolpidem) Leikin & Paloucek (2007)
Reaction to Schuckit (2006)
Light l
Pulse Rate American Psychiatric Association (2013)

Blood Pressure

l

American Psychiatric Association (2013)
Leikin & Paloucek (2007)

Little to no effect benzodiazepines - McKim &
Hancock (2013)

Body Temp

Normal

| Schuckit (2006)

Muscle Tone

Flaccid

Brunton, Lazo & Parker (2006)
Julien et al. (2008)

McKim & Hancock (2013)
Schuckit (2006)

Stedman (1990)

Additional
Effects
Respiration American Psychiatric Association (2013)
l McKim & Hancock (2013)
Schuckit (2006)
Ptosis Peragallo et al. (2013)
(Droopy
Eyelids)

14 The literature does not necessarily distinguish between horizontal and vertical gaze nystagmus. Vertical gaze
nystagmus may be evident in cases of high doses of drugs that induce horizontal gaze nystagmus. The exception is
dissociative anaesthetics. Vertical gaze nystagmus may be evident even at low doses of these drugs.
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Inhalants

DECP
Matrix
Signs/symptoms | Expected References
Effect
Nystagmus American Psychiatric Association (2013)
Kosnoski et al. (1998)
Schuckit (2006)
Non-convergence Kosnoski et al. (1998)
Pupil Size Normal
Reaction to
Light l
Pulse Rate American Psychiatric Association (2013)

Leikin & Paloucek (2007)

Blood Pressure

|

Brunton, Lazo & Parker (2006)
Leikin & Paloucek (2007)

Body Temp / / | Cruz et al. (2014)
l National Library of Medicine

Normal
Muscle Tone Flaccid American Psychiatric Association (2013)
Additional
Effects
Tremors American Psychiatric Association (2013)
Respiration Schuckit (2006)
Depression

79




Dissociative Anesthetics

Signs/symptoms

DECP
Matrix

Expected
Effect

References

Nystagmus

American Psychiatric Association (2013)
Leikin & Paloucek (2007)

Hanson & Venturelli (2000) (high dose)
Brunton et al. (2006)

Rome (2001)

Peragallo et al. (2013)

Non-
convergence

Pupil Size

Normal

Dilation - Brunton et al. (2006)
Leikin & Paloucek (2007)

Reaction to
Light

Normal

Pulse Rate

Leikin & Paloucek (2007)
Julien et al. (2008)
Brunton et al. (2006)
Schuckit (2006)

Hanson & Venturelli (2000)

Blood Pressure

American Psychiatric Association (2013)
Leikin & Paloucek (2007)

Hanson & Venturelli (2000)

Julien et al. (2008)

Brunton et al. (2006)

Rome (2001)

Body Temp

American Psychiatric Association (2013)

Hanson & Venturelli (2000)

Julien et al. (2008)

Leikin & Paloucek (2007)

Schuckit (2006)

(Tpossible) American Psychiatric Association (2013)

Muscle Tone

Rigid

American Psychiatric Association (2013)
Brunton et al. (2006)
Leikin & Paloucek (2007)

Additional

Effects

Tremors Julien et al. (2008)
Leikin & Paloucek (2007)

Respiratory Brunton et al. (2006)

Depression Leikin & Paloucek (2007)

Rome (2001)
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Cannabis

DECP
Signs/symptoms | Matrix References
Expected
Effect
Nystagmus X Possible: Peragallo et al. (2013)
Schuckit (2006)
Non- X Kosnoski et al. (1998)
convergence
Pupil Size Dilated | Dilated: Leikin & Paloucek (2007)
/Normal | Normal: Stafford (1993)
Reaction to Normal
Light
Pulse Rate Korsmeyer & Kranzler (2009)
Inaba & Cohen (2014)
Julien et al. (2008)
Khiabani et al (2008)
Leikin & Paloucek (2007)
McKim & Hancock (2013)
Schuckit (2006)
Stafford (1993)
Blood Pressure Julien et al. (2008)
Leikin & Paloucek (2007)
Rome (2001)
| (supine or orthostatic) Korsmeyer & Kranzler (2009)
| (supine or orthostatic) Inaba & Cohen (2014)
Body Temp Normal Ashton (1999)
| Julien et al. (2008)
Muscle Tone Normal
Additional
Effects
Tremors Ashton (1999)
Julien et al. (2008)
Leikin & Paloucek (2007)
Schuckit (2006)
Reddened American Psychiatric Association (2013)
Conjunctiva Ashton (1999)
(Conjunctival Julien et al. (2008)
Injection) Korsmeyer & Kranzler (2009)

Leikin & Paloucek (2007)
McKim & Hancock (2013)
Peragallo et al. (2013)
Rome (2001)

Schuckit (2006)

Droopy eyelids
(Ptosis)

McKim & Hancock (2013)
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CNS Stimulants

Signs/symptoms

DECP
Matrix

Expected
Effect

References

Nystagmus

X

Non-convergence

X

Pupil Size

Dilated

American Psychiatric Association (2013)
Hanson & Venturelli (2000)

Julien et al. (2008)

Leikin & Paloucek (2007)

Peragallo et al. (2013)

Rome (2001)

Reaction to Light

Slow

Kosnoski et al. (1998)
Spotts & Spotts (1980)

Pulse Rate

Brunton et al. (2006)

Hanson & Venturelli (2000)

Julien et al. (2008)

Korsmeyer & Kranzler (2009)

Leikin & Paloucek (2007)

McKim & Hancock (2013)

Schuckit (2006)
|American Psychiatric Association (2013)
|Rome (2001)

Blood Pressure

Brunton et al. (2006)

Hanson & Venturelli (2000)

Julien et al. (2008)

Korsmeyer & Kranzler (2009)

Leikin & Paloucek (2007)

McKim & Hancock (2013)

Schuckit (2006)
|American Psychiatric Association (2013)
|Rome (2001)

Body Temp

Brunton et al. (2006)
Hanson & Venturelli (2000)
Julien et al. (2008)

Leikin & Paloucek (2007)

Muscle Tone

Rigid

Schuckit (2006)

Additional Effects

Tremors/Spasms
(Dystonia)

Hanson & Venturelli (2000)
Julien et al. (2008)

Leikin & Paloucek (2007)
Rome (2001)

Schuckit (2006)

Respiration

American Psychiatric Association (2013)
Julien et al. (2008)
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Korsmeyer & Kranzler (2009)
Hanson & Venturelli (2000)
Brunton et al. (2006)

Arrhythmias

Brunton et al. (2006)

Hanson & Venturelli (2000)
Korsmeyer & Kranzler (2009)
Rome (2001)

Spotts & Spotts (1980)
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Hallucinogens

Signs/symptoms

DECP
Matrix

Expected
Effect

References

Nystagmus

X

Non-convergence

X

Pupil Size

Dilated

American Psychiatric Association (2013)
Brunton et al. (2006)

Hanson & Venturelli (2000)

Inaba & Cohen (2014)

Julien et al. (2008)

Leikin & Paloucek (2007)

McKim & Hancock (2013)

Peragallo et al. (2013)

Rome (2001)

Schuckit (2006)

Reaction to Light

Normal

Brunton et al. (2006)

Pulse Rate

Brunton et al. (2006)

Inaba & Cohen (2014)

Julien et al. (2008)

Leikin & Paloucek (2007)

McKim & Hancock (2013)

Schuckit (2006)

Constricted: Leikin & Paloucek (2007) (mescaline)
Hanson & Venturelli (2000) (mescaline)

Blood Pressure

Julien et al. (2008)

Leikin & Paloucek (2007)
Inaba & Cohen (2014)
Schuckit (2006)

Brunton et al. (2006)
Hanson & Venturelli (2000)
Rome (2001)

Body Temp

Korsmeyer & Kranzler (2009)
Hanson & Venturelli (2000)
Inaba & Cohen (2014)

Julien et al. (2008)

Leikin & Paloucek (2007)
McKim & Hancock (2013)
Schuckit (2006)

Muscle Tone

Rigid

Julien et al. (2008)

Leikin & Paloucek (2007)
Brunton et al. (2006)

Inaba & Cohen (2014)
Hanson & Venturelli (2000)
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Additional Effects

Dry Mouth/Thirst

MDMA: Hanson & Venturelli (2000)
Inaba & Cohen (2014)
Julien et al. (2008)
Leikin & Paloucek (2007)
Schuckit (2006)

Tremors

American Psychiatric Association (2013)
Julien et al. (2008)

Leikin & Paloucek (2007)

Schuckit (2006)

85




Narcotic Analgesics

DECP
Signs/symptoms Matrix References
Expected
Effect
Nystagmus X
Non-
convergence X
Pupil Size Constricted | American Psychiatric Association (2013)

Brunton et al. (2006)

Hanson & Venturelli (2000)

Inaba & Cohen (2014)

Julien et al. (2008)

Leikin & Paloucek (2007)

McKim & Hancock (2013)

Peragallo et al. (2013)

Rome (2001)

Dilated: (meperidine) Schuckit (2006)

Reaction to
Light

Little/None

Pulse Rate

!

Brunton et al. (2006)
Inaba & Cohen (2014)
Leikin & Paloucek (2007)

Blood Pressure

Brunton et al. (2006)
Korsmeyer & Kranzler (2009)
Hanson & Venturelli (2000)
Inaba & Cohen (2014)

Julien et al. (2008)

Leikin & Paloucek (2007)
McKim & Hancock (2013)
Rome (2001)

Body Temp

!

Julien et al. (2008)

Muscle Tone

Flaccid

Leikin & Paloucek (2007)
Schuckit (2006)

Additional

Effects

Respiratory Julien et al. (2008)
Depression Hanson & Venturelli (2000)

Schuckit (2006)

“On the nod”

American Psychiatric Association (2013)
Hanson & Venturelli (2000)
Inaba & Cohen (2014)

Myoclonus
(Muscle spasms)

Leikin & Paloucek (2007)
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Appendix D: Key Informant Discussion Guide

Background

Beirness and Associates is conducting a study for the AAA Foundation for Traffic Safety to
review the Drug Evaluation and Classification Program (DECP) and examine options for
enhancing the program. This includes all aspects of the program — recruitment, training,
certification, the tests, procedures, and administration of the program. To accomplish this
objective, we are inviting a number of people who have knowledge of, interest in, and/or
experience with the DECP to share their thoughts and opinions about the strengths and
limitations of the DECP.

Interviews are confidential and all comments will remain anonymous. Nothing you say will
be linked to you or your agency or department. No names will be used in the reporting of
results.

We anticipate that each interview will last up to an hour.
Topic Areas for Discussion

Involvement in DECP

¢ Role, extent of involvement, specific areas of involvement, years involved, number of
evaluations conducted

¢ Recruitment/entrée into DECP
¢ Training: initial and continuing
e Amount (or percentage) of time devoted to DEC activities
e Specific activities
Overall Impressions of the DECP
e Importance of the DECP in impaired driving enforcement
e Comprehensiveness/consistency of the training
¢ Management/oversight of the program (agency and/or state/provincial coordination)
¢ Funding for the program

e Impact of the program on your career path as an officer

Strengths of the Program

e What do you see as the major strengths of the program?
(What makes it a good program? e.g., recruitment, training, continuing education,
supporting research, prosecution, toxicology, management, funding)

e How can we build on those strengths to make the program better?
e What are the most important aspects of a DRE evaluation?

e Is there value of the DECP beyond impaired driving?
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Perceptions of the most important/effective parts of the DECP

Limitations of the Program

What would you say are the weak points of the program?
(e.g., recruitment, training, continuing education, supporting research, prosecution,
toxicology, management support, funding)

What is the impact of these weaknesses?
To what extent do these limitations affect your ability to do your job as a DRE?

Are there parts of the DECP evaluation that you feel aren’t very relevant or useful?

Suggestion for Enhancing the Program

What areas/aspects of the program could be improved/updated/revised? What would
be needed to make it better?

Validating FTN, MRB?
Updated normative data for clinical and psychophysical indicators?

Ongoing training, educational updates, regional conferences/workshops, case
reports, research updates, new or emerging drug alerts?

Are there efficiencies that could be introduced in training/operations/management?

New Technologies

Are you aware of technologies that could be introduced to assist and/or enhance the
efficiency/accuracy of evaluations?

Would you consider using assisting technologies?

What would be involved in introducing new technologies?
Who should approve these technologies?

What would be the drawbacks/limiting factors?

Future of DECP

What do you see in the future for the DECP?

Are there legislative changes that could better support DREs and enhance the
program?
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