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SCIENTIFIC PUBLICATIONS AND RESEARCH 
REPORTS ADDRESSING NYSTAGMUS 

1. Aschan, Bergstedt, Goldberg & Laurell, Positional Nystagmus in Man During
and After Alcohol Intoxication, 17 Q.J. OF STUD. ON ALCOHOL, Sept. 1956,
at 381.  Study distinguishing two types of alcohol-induced nystagmus, PAN
(positional alcoholic nystagmus) I and PAN II, found intensity of PAN I, with
onset about one-half hour after alcohol ingestion, was proportional to amount
of alcohol taken. 

 
2. Aschan, Different Types of Alcohol Nystagmus, 140 ACTA OTOLARYNGOL

SUPP. 69 (Sweden 1958) ("From a medico-legal viewpoint, simultaneous
recording of AGN (Alcohol Gaze Nystagmus) and PAN (positional alcoholic
nystagmus) should be of value, since it will show in which phase the patient's
blood alcohol curve is..."). 

             
3. Rashbass, The Relationship Between Saccadic and Smooth Tracking Eye

Movements, 159 J. PHYSIOL. 326 (1961) (barbiturate drugs interfere with
smooth tracking eye movement). 

4. Goldberg, Effects and After-Effects of Alcohol, Tranquilizers and Fatigue on
Ocular Phenomena, ALCOHOL AND ROAD TRAFFIC 123 (1963) (of
different types of nystagmus, alcohol gaze nystagmus is the most easily
observed). 

 
5. Murphree, Price & Greenberg, Effect of Congeners in Alcohol Beverages on

the Incidence of Nystagmus, 27 Q.J. OF STUD. ON ALCOHOL, June 1966,
at 201 (positional nystagmus is a consistent, sensitive indicator of alcohol
intoxication). 

 
6. Fregly, Bergstedt & Graybiel, Relationships Between Blood Alcohol,

Positional Alcohol Nystagmus and Postural Equilibrium, 28 Q.J. OF STUD.
ON ALCOHOL, March 1967, at 11, 17 (declines from baseline performance
levels correlated with peak PAN I responses and peak blood alcohol levels). 

 
7. Misoi, Hishida & Maeba, Diagnosis of Alcohol Intoxication by the Optokinetic

Test, 30 Q.J. OF STUD. ON ALCOHOL 1 (March-June 1969) (optokinetic
nystagmus, ocular adaptation to movement of object before eyes, can also be
used to detect central nervous system impairment caused by alcohol. 
Optokinetic nystagmus is inhibited at BAC of only .051 percent and can be
detected by optokinetic nystagmus test.  Before dosage subjects could follow a
speed of 90 degrees per second; after, less than 70 degrees per second). 
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8. Nathan, Zare, Ferneau & Lowenstein, Effects of Congener Differences in
Alcohol Beverages on the Behavior of Alcoholics, 5 Q.J. OF STUD. ON
ALCOHOL SUPP., May 1970, at 87 (abstract available on DIALOG, file 11: 
Psychinfo 1967-85) (incidence of nystagmus and other nystagmoid
movements increased with duration of drinking). 

9. Oosterveld, Meineri & Paolucci, Quantitative Effect of Linear Acceleration on
Positional Alcohol Nystagmus, 45 AEROSPACE MEDICINE, July 1974, at
695 (G-loading brings about PAN even when subject has not ingested alcohol;
however when subjects ingested alcohol, no PAN was found when subjects
were in supine position, even with G-force at 3). 

 
10. Penttila, Lehti & Lonnqvist, Nystagmus and Disturbances in Psychomotor

Functions Induced by Psychotropic Drug Therapy, 1974 PSYCHIAT. FENN.
315 (abstract available on DIALOG, file 173:  Embase 1975-79) (psychotropic
drugs induce nystagmus). 

 
11. Wilkinson, Kime & Purnell, Alcohol and Human Eye Movement, 97 BRAIN

785 (1974) (oral dose of ethyl alcohol impaired smooth pursuit eye movement
of all human subjects).  

12. Aschan & Bergstedt, Positional Alcoholic Nystagmus in Man Following
Repeated Alcohol Doses, 80 ACTA OTOLARYNGOL SUPP. 330 (Sweden
1975) (abstract available on DIALOG, file 173:  Embase 1975-79) (degree of
intoxication influences both PAN I and PAN II). 

 
13. Lehti, The Effect of Blood Alcohol Concentration on the Onset of Gaze

Nystagmus, 136 BLUTALKOHOL 414 (West Germany 1976) (abstract
available on DIALOG, file 173:  Embase 1975-79) (noted a statistically highly
significant correlation between BAC and the angle of onset of nystagmus
with respect to the midpoint of the field of vision). 

 
14. Zyo, Medico-legal and Psychiatric Studies on the Alcohol Intoxicated

Offender, 30 JAPANESE J. OF LEGAL MED., No. 3, 1976, at 169 (abstract
available on DIALOG, file 21:  National Criminal Justice Reference Service
1972-85) (recommends use of nystagmus test to determine somatic and
mental symptoms of alcohol intoxication as well as BAC).

15. Burns & Moskowitz, Psychophysical Tests for DWI Arrest, U.S. Dept. of
Transportation Rep. No. DOT-HS-802-424 (1977) (recommended the
three-test battery developed by SCRI (one-leg stand, walk and turn, and
HGN) to aid officers in discriminating BAC level). 
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16. Umeda & Sakata, Alcohol and the Oculomotor System, 87 ANNALS OF
OTOLOGY, RHINOLOGY & LARYNGOLOGY, May-June 1978, at 392 (in
volunteers whose "caloric eye tracking pattern" (CETP) was normal before
alcohol intake, influence of alcohol on oculomotor system appeared
consistently in the following order:  (1) abnormality of CETP, (2) positional
alcohol nystagmus, (3) abnormality of eye tracking pattern, (4) alcohol gaze
nystagmus). 

 
17. Baloh, Sharma, Moskowitz & Griffith, Effect of Alcohol and Marijuana on

Eye Movements, 50 AVIAT. SPACE ENVIRON. MED., Jan 1979, at 18
(abstract available on DIALOG, file 153:  Medline 1979-79) (smooth pursuit
eye movement effects of alcohol overshadowed those of marijuana). 

 
18. Savolainen, Riihimaki, Vaheri & Linnoila, Effects of Xylene and Alcohol on

Vestibular and Visual Functions in Man, SCAND. J. WORK ENVIRON.
HEALTH 94 (Sweden 1980) (abstract available on DIALOG, file 172: 
Embase 1980-81 on file 5:  Biosis Previews 1981-86) (the effects of alcohol on
vestibular functions (e.g., positional nystagmus) were dose-dependent).  

19. Tharp, Burns & Moskowitz, Circadian Effects on Alcohol Gaze Nystagmus
(paper presented at 20th annual meeting of Society for Psychophysiological
Research), abstract in 18 PSYCHOPHYSIOLOGY, March 1981 (highly
significant correlation between angle of onset of AGN and BAC). 

 
20. Tharp, Burns & Moskowitz, Development and Field Test of Psychophysical

Tests for DWI Arrests, U.S. Dept. of Transportation Rep. No.
DOT-HS-805-864 (1981) (standardized procedures for administering and
scoring the SCRI three-test battery; participating officers able to classify 81%
of volunteers above or below .10). 

21. Church & Williams, Dose- and Time-Dependent Effects of Ethanol, 54
ELECTROENCEPHALOGRAPHY & CLIN. NEUROPHYSIOL., Aug. 1982,
at 161 (abstract available on DIALOG, file 11:  Psychinfo 1967-85 or file 72: 
Embase 1982-85) (positional alcohol nystagmus increased with dose levels of
ethanol). 

22. Anderson, Schweitz & Snyder, Field Evaluation of Behavioral Test Battery
for DWI, U.S. Dept. of Transportation Rep. No. DOT-HS-806-475 (1983) (field
evaluation of the field sobriety test battery (HGN, one-leg stand, and walk
and turn) conducted by police officers from four jurisdictions indicated that
the battery was approximately 80% effective in determining BAC above and
below .10 percent). 



HS 178 R2/06 4

23. Barnes, The Effects of Ethyl Alcohol on Visual Pursuit and Suppression of
the Vestibulo-Ocular Reflex, 406 ACTA OTOLARYNGOL SUPP. 161 (Sweden
1984) (ethyl alcohol disrupted visual pursuit eye movement by increasing
number of nystagmic "catch-up saccades"). 

 
24. Compton, Use of the Gaze Nystagmus Test to Screen Drivers at DWI

Sobriety Checkpoints, U.S. Dept. of Transportation (1984) (field evaluation of
HGN test administered to drivers through car window in approximately 40
seconds:  "the nystagmus test scored identified 95% of the impaired drivers"
at 2; 15% false positive for sober drivers, id.). 

25. Helzer, Detection DUIs Through the Use of Nystagmus, LAW AND ORDER,
Oct. 1984, at 93 (nystagmus is "a powerful tool for officers to use at roadside
to determine BAC of stopped drivers...(O)fficers can learn to estimate BACs
to within an average of 0.02 percent of chemical test readings."  Id. at 94). 

26. Nuotto, Palva & Seppala, Naloxone Ethanol Interaction in Experimental and
Clinical Situations, 54 ACTA PHARMACOL. TOXICOL. 278 (1984) (abstract
available on DIALOG, file 5:  Biosis Previews 1981-86) (ethanol alone
dose-dependently induced nystagmus). 

27. L.R. Erwin, DEFENSE OF DRUNK DRIVING CASES (3d ed. 1985) ("A
strong correlation exists between the BAC and the angle of onset of (gaze)
nystagmus."  Id. at 8.15A(3). 

 
28. Norris, The Correlation of Angle of Onset of Nystagmus With Blood Alcohol

Level:  Report of a Field Trial, CALIF. ASS'N CRIMINALISTICS
NEWSLETTER, June 1985, at 21 (The relationship between the ingestion of
alcohol and the inset of various kinds of nystagmus "appears to be well
documented."  Id.  "While nystagmus appears to be useful as a roadside
sobriety test, at this time, its use to predict a person's blood alcohol level does
not appear to be warranted."  Id. at 22). 

 
29. Seelmeyer, Nystagmus, A Valid DUI Test, LAW AND ORDER, July 1985, at

29 (horizontal gaze nystagmus test is used in "at least one law enforcement
agency in each of the 50 states" and is "a legitimate method of establishing
probable cause." Id.). 
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30. Burns & Anderson, Field Evaluation Study of the Standardized Field
Sobriety Test (SFST) Battery, (Colorado, 1995).  Study examined the
accuracy of police arrest and release decisions under roadside conditions
where trained and experienced officers rely on the SFSTs.  Breath and blood
tests supported 94% of the decisions to arrest.  PBT measurements indicated
64% correct release decisions.

31. Burns & Dioquino, Field Evaluation Study of the Standardized Field Sobriety
Test (SFST) Battery, (Florida, 1997).  Study demonstrated that officers
trained under NHTSA guidelines and experienced in application of the SFST
battery in the field were accurate in 95% of arrest decisions and 85% of
release decisions.

32. Stuster & Burns, Validation of the Standardized Field Sobriety Test Battery
at BACs Below 0.10 Percent, U.S. Dept. of Transportation Rep. No. DOT-HS-
808-839 (1998).  Study found NHTSA’s Standardized Field Sobriety test
battery to be an accurate method of discriminating motorist’s BACs above
and below 0.08 percent, and above and below 0.04 percent when testing is
conducted by officers trained in modified scoring of NHTSA’s SFST battery. 
(See bar graph on next page.)

33. Citek, Ball, & Rutledge, Nystagmus Testing in Intoxicated Individuals,
College of Optometry, Pacific University, Forest Grove, Oregon and the
Oregon State Police, Wilsonville, Oregon (2003).  The HGN test administered
in the standing, seated, and supine postures is able to discriminate
impairment at criterion BACs of 0.08% and 0.10%.  The VGN test can
identify high levels of impairment at any test posture.  Therefore, these tests
can be used by an officer to determine if a driver is impaired, regardless of
whether the driver is standing, seated, or supine.

34. Burns, The Robustness of the Horizontal Gaze Nystagmus (HGN) Test, U.S.
Department of Transportation Rep. (2004).  The data provide no reason to
expect HGN examinations of one-eyed individuals to yield misleading
information and HGN, as used by law enforcement is a robust procedure, and
the data obtained in this experiment do not support recommendations for
changes in how officers are trained to view a suspect’s eyes and interpret
their observations.  The study findings provide no basis for concluding that
the validity of HGN is compromised by minor procedural variations.
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A battery of standardized field sobriety
tests (SFSTs), which was developed under
National Highway Traffic Safety (NHTSA)
funding during the 1970's, is now used by
police officers nationwide.  Traffic officers in
fifty states, who have been trained in
standardized administration of the tests,
routinely use them and incorporate their
observations of drivers’ test performance into
their arrest or release decisions.  Defense
attorneys, however, often challenge the
admissibility of court testimony about the test
battery.

Roadside decisions are a critical
components of alcohol-and-driving
enforcement, and, therefore, of traffic safety. 
Because the SFSTs aid officers in the often-
difficult task of identifying alcohol-impaired
drivers, it is likely that the tests have
contributed in some unknown measure to the
significant decline in alcohol-related fatalities
over the last decade.  Given that they have
exerted a positive impact on traffic safety, it is
important to resolve questions about their
validity and reliability, to maintain their
credibility, and to preserve them as a roadside
tool.

Because court arguments about SFSTs
focus largely on the research conducted at the
Southern California Research Institute (SCRI)
and because that research is sometimes
misrepresented or misunderstood, it is
necessary first to clarify its purpose.  Two
large-scale laboratory experiments were
conducted for the purpose of identifying and
standardizing a “best” set of tests (Burns and
Moskowitz, 1977; Tharp, burns and
Moskowitz, 1981).  Although it clearly is
relevant at this point in time to inquire
whether the methods of those experiments
were scientifically sound, it should be
recognized that the laboratory data are now
only indirectly enlightening about current
roadside use of the tests.  In particular, note
that controlled laboratory conditions are less
variable and, therefore, may be less
challenging than the highly varied conditions
which officers routinely encounter in the field.

Also, officer experience with the SFSTs is
key to the skill and confidence with which they
use them as a basis for their decisions.  Thus
it is important to understand that the officers
who participated in the SCRI studies had not
been trained with the SFSTs until just prior to
the experiments.  They had not had
opportunity and time to gain skill or to
develop confidence in the tests.  In contrast,
many of the officers who now use and testify
about the tests have been using them
regularly for ten or more years, and it is
reasonable to assume they have gained skill
and to expect that their decisions based on the
tests may be more accurate than those of the
officers during the initial research.

The question to be addressed in 1995 by
agencies, officers and the courts is, “How
accurate are the arrest decisions which are
made by experienced, skilled officers under
roadside conditions when they rely on
SFSTs?”.  A broadly applicable answer cannot
be found in laboratory research.  It requires
field data; i.e., information about real-world
arrest decisions by officers trained by NHTSA
guidelines to administer the SFSTs.

The Colorado Department of
Transportation funded a 1995 study to obtain
such data.  Through a grant to the Pitkin
County Sheriff’s Office and with the
cooperative effort of seven Colorado law
enforcement agencies, records were collected
from drivers tested with the SFSTs at
roadside.  The seven agencies were:

Aspen Police Department (APD)
Basalt Police Department (BPD)
Boulder County Sheriff’s Office (BCSO)
Colorado State Patrol (CSP)
Lakewood Police Department (LPD)
Pitkin County Sheriff’s Office (PCSO)
Snowmass Village Police Dept (SVPD)

With information drawn from impaired-
driving records, a data base was created and
analyzed at the Souther California Research
Institute.

I.  Introduction
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In the State of Colorado, motor vehicle
operators are subject to arrest if they are
found to be driving with a blood alcohol
concentration (BAC) of 0.05% or higher.  At
BACs of 0.05% or higher but less than 0.10%,
they are charged with Driving While Ability
Impaired (DWAI).  At BACs of 0.10% and
higher, the charge is Driving Under the
Influence (DUI).  These statutes reflect the
evidence from both epidemiological and
laboratory studies of alcohol impairment of
driving skills.

It is the responsibility of law enforcement
officers to detect and arrest alcohol-influenced
drivers in accordance with these statutory
limits.  In an efforts to meet that objective,
police officers, not only in Colorado but in all
fifty of the United States, rely on a battery of
standardized field sobriety tests (SFSTs). 
Observations of drivers’ performance of the
tests, together with driving pattern,
appearance and manner, odor of alcohol, and
other signs, underlie officers’ arrest and
release decisions.

To be genuinely useful, roadside tests
must be valid and reliable; i.e., they must
measure changes in performance associated
with alcohol and they must do it consistently. 
To the extent that they meet the validity and
reliability criteria, they can be expected to
contribute to traffic safety by increasing the
likelihood that alcohol-impaired drivers will be
removed from the roadway by arrest. 
Importantly, they also will further serve the
driving public’s interest by decreasing the
likelihood that a driver who is not alcohol-
impaired will be mistakenly detained or
arrested.  Thus, the validity and reliability of
the tests are important issues.

This study was undertaken specifically to
extend study of the SFSTs from the laboratory
setting to field use.  The primary study
question was, “How accurate are officers’
arrest and release decisions when the SFSTs
are used by trained and experienced officers?” 
Over a five-month period, officers from seven
Colorado law enforcement agencies who

volunteered for the study provided the records
(N=305) from every administration of the
SFSTs.

Using only the standardized 3-test
battery (Walk-and-Turn, One-Leg Stand,
Horizontal Gaze Nystagmus), officers seldom
erred when they decided to arrest a driver.

Officers were more likely to err on the
side of releasing drivers than on the side of
incorrectly arresting drivers.  Given the
difficulty of the task which confronts officers
at roadside, in particular with alcohol-tolerant
individuals, the finding that approximately
one-third of the released drivers should have
been arrested is not unexpected.  However, it
is important to note that officers’ decisions to
release were correct two-thirds of the time.

It is concluded that the SFSTs are valid
tests; i.e., they serve as indices of the presence
of alcohol at impairing levels.  The study
design did not support an examination of test-
retest reliability.  It should be noted, however,
that the test battery appears to have served
equally well across agencies and officers,
strongly suggesting that it achieves acceptable
reliability as well.

Technical Summary

Breath or blood specimens confirmed that
93% of the arrested drivers were above 0.05%

BAC.

Overall, 86% of the officers’ decisions to
arrest or release drivers who provided blood

or breath specimens were correct.
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This study was designed to:
(1)  gather data to assign officers’

decisions to the four cells of the decision
matrix illustrated in Figure 1, and to

(2) examine the accuracy of the SFST
battery when used in the widely varying
weather conditions of Colorado winter, spring,
and summer months.

Both the design and the execution of the
study focused on the integrity, completeness,
and standardization of the data.

It is important to note how the study
population was defined and how the sample of
subjects was drawn.  Subjects were a subset of
the population of drivers who were detained
by police officers during the study period. 
They were drivers, both those arrested and
those released, who were stopped by police
officers during the study period and who were
requested to perform the SFSTs.  The officers’
decisions about those drivers have been
analyzed in terms of correct decisions (Correct
Arrests and Correct Releases) and errors
(Incorrect Arrests and Incorrect Releases).

In a broader context, the terms Correct
Releases and Incorrect Releases could be
extended to motorists who were stopped but
who were not asked to perform the SFSTs.  In
many of those cases, the release decisions
were correct, but it is likely that some of there
were impaired drivers who were released
without ever being asked to perform the
SFSTs.  Those individuals and those decisions
are of interest and would be included in an
assessment of overall proficiency in DUI
detection and arrest.  In fact, the entire
population of impaired drivers, only some of
whom are detected and stopped, is of interest
in terms of traffic safety.  In a validation study
of SFSTs, however, the subjects were only
those drivers who were asked to perform the
tests.

III.  Study Design
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In 1995, there is a sound base of
scientific evidence to support the use of 0.10%,
0.08%, and 0.05% BACs as presumptive and
per se alcohol limits for drivers.  There also
appears to be strong support for those statutes
among citizens throughout broad (though not
all) segments of society.  A clear-cut shift of
attitude over the past ten to fifteen years has
resulted in anti-drunk driving sentiments by
much of the driving population.  In many
social circles drinking-and-driving now is
unacceptable behavior.

Why then, in a largely pro-alcohol
enforcement climate, are there negative views
of traffic officers’ related activities?  Citizens
often seem to believe that enforcement is hit-
or-miss and that officers regularly fail to
remove many, if not most, alcohol-impaired
drivers from the roadway.  Some also seem to
believe that the activities at roadside are
arbitrary and calculated to harass.  Although
the multifaceted social and individual
variables that underlie this paradox of
concurrent anti-enforcement sentiment and
anti-drunk driving sentiment are beyond the
scope of this report, it is germane to consider
one set of factors.  At least part of this view of
alcohol enforcement is attributable to a
general failure to recognize the importance of
traffic officers’ duties, and to understand not
only what their duties encompass but also the
difficulty of their task.

Legislators, regulatory agencies,
activities groups, and safety-conscious citizens
alike sometimes appear to overlook the fact
that traffic officers are pivotal in the
deterrence of drunk driving.  Unless officers
are able to detect and arrest impaired drivers,
those drivers will never enter the system of
sanctions and, therefore, the existence of
enabling statutes and anti-drunk driving
sentiment will be largely irrelevant to them. 
Unfortunately, it is also true that the escape of
detection and arrest on multiple occasions
serves to reinforce the risky behavior.  In
effect, if no accident and no arrest occur on one
or more occasions of drinking and driving, the

citizen may conclude that driving after
drinking is acceptable behavior on other
occasions.

For a number of reasons, the difficulties
associated with traffic officers’ alcohol-
enforcement responsibilities typically are
underestimated.  One reason is the misnomer
“drunk driving,” which suggests that their
duty is to apprehend “drunks” or obviously-
intoxicated individuals.  If that were indeed
the sole definition of alcohol enforcement
duties, the task would be fairly
straightforward.  In reality, the risks
associated with drinking and driving are not
limited to obviously-intoxicated drivers, nor
are officers’ enforcement responsibilities
restricted to those drivers.

Traffic officers are responsible for
removing alcohol-impaired drivers from the
roadway, and the Colorado statute sets the
criterion alcohol levels at 0.10% and 0.05%
BAC.  In other jurisdictions the BAC limit is
0.08%, with additional lower levels for lesser
charges and specific driver groups. 
Enforcement problems arise in part from the
fact that although the evidence clearly
establishes that driving skills are impaired at
0.10% BAC and lower, many, possibly even
most, individuals who are willing to drive after
drinking are not obviously intoxicated at those
levels.

Leaving aside the problem of detecting
alcohol impairment by the observation of
driving behaviors, consider officers’ task once
they stop vehicles and contact drivers at
roadside.  Working under widely-varying
conditions without special measurement
apparatus, they must decide within a few
minutes whether a specific driver is impaired
by alcohol.  Impaired drivers may or may not
display atypical speech, appearance, or other
personal characteristics, but in either
circumstance the officers have no knowledge of
any given driver’s sober appearance and
behavior.  The task is further complicated by
the tolerant drinker’s normal appearance even
at very high BACs.

VI.  Summary and Discussion
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Are there signs and symptoms which are
reliably associated with 0.05% and 0.10%? 
With what level of confidence can the officer
arrest or release a driver?  With a decision
criterion that minimizes incorrect arrests, the
risk of releasing impaired drivers rises.  On
the other hand, a very strict decision criterion
will decrease the number of impaired drivers
who are released but at the risk of
unnecessarily detaining non-impaired drivers. 
Is one risk preferable to the other?  These
questions define the context of traffic officers’
alcohol enforcement activities and the
background of the Colorado Validation Study
of the SFSTs.

Records of all driver contacts, which
resulted in administration of the SFSTs
during the study period, were entered into the
analysis.  Overall, for 234 cases confirmed by
breath or blood tests, officers’ decisions to
arrest and release were 86% correct, and 93%
of their arrest decisions were correct.

It was not unexpected to find that officers
were almost twice as likely to release
incorrectly as to arrest incorrectly. 
Nonetheless, only 36% of the released drivers
were at or above the statutory limit.

These findings obtained in the field with
officers experienced with the use of SFSTs can
be compared with findings from a laboratory
setting with officers recently trained with the
SFSTs.  It should be kept in mind that the
current data are not fully comparable to data
from laboratory experiments, since there are
differences other than time-since-training and
laboratory vs. field.  With that caution, the
comparisons are instructive.

In an initial study of field sobriety tests
with 238 laboratory subjects, officers’ decisions
overall were 76% correct (Burns and
Moskowitz, 1977).  Only 54% of their arrest
decisions were correct, and only 8% of their
release decisions were incorrect.  In a second
laboratory study, officers’ decisions overall
were 81% correct, their arrest decisions were
68% correct, and 14% of their release decisions
were wrong (Tharp, Burns and Moskowitz,
1981).  It is apparent that the arrest criterion
was lower in the laboratory.  The penalties for
mistakes in a laboratory setting are, of course,
fairly trivial compared to a real-world setting. 
The lower criterion, together with lack of
experience with the tests, accounts for higher
rates of incorrect arrests and lower rates of
incorrect releases than found in this study.  It
is not surprising to find that officers in the
field require more certainty about arresting a
citizen and adopt a higher criterion with the
result that they err in the direction of
incorrect releases.

In summary, the data provide clear-cut
findings about the use of SFSTs by officers in
six Colorado communities.  On a broader scale,
they provide partial and tentative answers to
some important questions.  It is hoped that
current data from a field setting will facilitate
court proceedings with drivers arrested on
DUI and DWAI charges.  It is hoped, too, that
the content of this report will add to the
driving public’s understanding of roadside
enforcement activities, as well as to
recognition of police officers’ critical role in
traffic safety.

The records collected and analyzed during
this study provide evidence that the SFSTs,

as used at roadside by trained and
experienced law enforcement officers, are
valid indices of the presence of alcohol.
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I. INTRODUCTION

During the years 1975-1981, a battery of field sobriety tests was developed under
funding by the National Highway Traffic Safety Administration (NHTSA), U.S.
Department of Transportation (Burns and Moskowitz, 1977; Tharp, Burns, and
Moskowitz, 1981).  The tests include Walk-and-Turn (WAT), One-Leg Stand (OLS),
and Horizontal Gaze Nystagmus (HGN).  NHTSA subsequently developed a
training curriculum for the three-test battery, and initiated training programs
nationwide.  Traffic officers in all 50 states now have been trained to administer the
Standardized Field Sobriety Tests (SFSTs) to individuals suspected of impaired
driving and to score their performance of the tests.

At the time the SFSTs were developed, the statutory blood alcohol concentration
(BAC) for driving was 0.10% throughout the United States.  The limit now has been
lowered in a number of states to 0.08% for the general driving population.  “Zero
tolerance” is in effect in some jurisdictions for drivers under age 21, and commercial
drivers risk losing their licenses at a BAC of 0.04%.  It is likely that additional
states will enact stricter statutory limits for driving.  In light of these changes, a re-
examination of the battery was undertaken by McKnight et al. (1995).  They
reported that the test battery is valid for detection of low BACs and that no other
measures or observations offer greater validity for BACs of 0.08% and higher.

The three tests have been incorporated into Drug Influence Evaluations (DIEs)
which are conducted by certified Drug Recognition Experts (DREs) whenever an
individual is suspected of being drug-impaired.  As part of a DRE evaluation, the
SFSTs provide important evidence of drug impairment and contribute to the DRE’s
three-part opinion:

# Is the individual impaired by a drug or drugs?
# If yes, is the impairment drug-related?
# If yes, what category or categories of drug account for the impairment?

A study was conducted in Colorado to examine the validity of the SFSTs when used
by experienced officers in the field (Burns and Anderson, 1995).  The design of the
study insured that roadside testing was limited to the three-test battery, and that
officers’ decisions were not influenced either by the driver’s performance of other
behavioral tests or by measurement of BAC with a preliminary breath tester (PBT). 
The obtained data demonstrated that more than 90% of the officers’ decisions to
arrest drivers were confirmed by analysis of breath and blood specimens.

A recently-reported NHTSA-funded study was conducted by Anacapa Sciences, Inc.
in collaboration with the San Diego Police Department to examine the validity of
the SFSTs for both 0.08% and 0.04% (Stuster and Burns, 1997).  Officers’ estimates
of whether a driver’s BAC was above or below 0.08% or 0.04% were found to be
more than 90% correct.
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The Colorado and California studies provide relevant and current field data.  The
validity of the tests when they are administered in the context of drug evaluations
was examined in a retrospective analysis of the records of the Phoenix DRE Unit
(Adler and Burns, 1994).  It was found that a suspect’s performance of the tests
provides valid clues of drug impairment.

The study reported here was conducted in collaboration with the Pinellas County
Sheriff’s Office (PCSO) and expands the examination of the SFSTs to the State of
Florida.  An overview of PCSO and the demographics for Pinellas County can be
found in Appendix I.

II. STUDY BACKGROUND AND RATIONALE

During the early years of SFST use by law enforcement, legal challenges were
relatively infrequent.  For more than a decade now, however, defense counsel in
many jurisdictions has sought to prevent the admission of testimony about a
defendant’s performance of the three tests.  The objections, which continue to be
persistent and vigorous in 1997, typically focus on test validity and reliability as
demonstrated in the original laboratory research.  It is entirely appropriate to
inquire whether that early research to identify a best set of sobriety tests was
conducted with scientific rigor.  Beyond that inquiry, however, the data, which were
obtained in a laboratory setting and now are more than twenty years old, are of
little interest.  Certainly, they are only marginally relevant to current roadside use
of the tests.  The questions which begs to be addressed in 1997 is whether the tests
are valid and reliable indices of the presence of alcohol when they are used at
roadside under present day traffic and law enforcement conditions.

Experience and confidence have a direct bearing on an officer’s skill with roadside
tests.  In this regard, note that the officers who participated in the early SCRI
studies had been only recently and briefly (4 hrs) trained to administer the test
battery.  There had been no time for them to use the tests in the field where they
might have developed confidence in decisions based on them.  Nonetheless, their
decisions were 76% correct in the first study and 81% correct in the second study.

At this point in time, many traffic officers have had ten or more years’ experience
with the test battery and many report that they confidently rely on them.  Since it
seems unlikely in the extreme that they would continue to rely on tests which
repeatedly lead to decision errors, it is a reasonable assumption that more often
than not their roadside decisions to arrest are supported by measured BACs. 
Whether their decisions to release are correct is largely unknown since the released
driver’s BAC generally is not measured.
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Traffic officers are charged with the detection and arrest of impaired drivers. 
Although their roadside duties are central to roadway safety, recognition of alcohol-
impaired drivers can be difficult and is, therefore, subject to error.  If officers are to
effectively meet this particular enforcement responsibility, they need to augment
their general observations of suspects with sensitive, accurate sobriety tests.  The
tests not only aid in the removal of dangerously impaired drivers from the roadway,
they also protect the driver who is not alcohol or drug impaired from being
improperly detained.  Thus, rigorous examinations of the SFSTs are important to
traffic safety.

V. RESULTS

The first record in the data base is for an arrest which occurred on June 1, 1997,
and the last record is dated September 4, 1997.  During the study period, 379
records were submitted for the study.  Figure 3 graphs the total number of records
by month.  As expected, the initial activities generated enthusiasm among
participants, and the largest number of citizen contacts occurred during the first
project month.  Although available time of participating officers was affected during
July and August by scheduled training days and vacations, and although it typically
is difficult to sustain the initial high interest level, the actual decline in arrests over
the extended project period was not large.  The final month is not comparable, since
data collection extended only a few days into September.
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A. Total Sample and Measured BACs

Table 3 summarizes the disposition of 379 records obtained during this study.  As
can be seen in the table and in Figure 4, the BACs of 256 drivers were measured. 
Thus, BACs are available for 81.8% of the 313 cases entered into an analysis of
officers’ decisions.  Evidential testing at the booking facility accounts for 210 of the
BACs.  Forty-six were obtained with a Preliminary Breath Testing (PBT) device.  A
log of all cases appears in Appendix IV.

VI. SUMMARY AND DISCUSSION

Legislators have lowered the limits for alcohol levels in drivers from 0.15%, which
was the very early standard, to 0.10% or 0.08%.  The lower statutory limits are
soundly based in data from scientific experiments and form epidemiology and are
an important step toward safer roadways.  Whether their full potential for reducing
alcohol-involved crashes can be reached, however, depends on effective enforcement. 
Failure to enforce a statute, whatever the reason for the failure, weakens that
statute and may actually render it counterproductive to some degree.

Traffic officers are the first link in the series of events that brings a DUI driver into
the criminal justice system.  Unless officers are able to detect and arrest impaired
drivers, those drivers will not experience the sanctions which are intended to deter
impaired driving.  Although there are many aspects to effective DUI enforcement,
certainly it is crucial for officers to be proficient in assessing the alcohol impairment
of drivers they detain at roadside.

As an aid to their roadside decisions, officers rely upon a battery of tests, the
SFSTs, to augment their general observations of a driver.  At this point in time, no
other tests have been shown to better discriminate between impaired and
unimpaired drivers.  Nonetheless, the battery, and in particular Horizontal Gaze
Nystagmus, frequently is attached vigorously during court proceedings.  Thus, the
examination of officers’ decisions, based on the SFSTs, is of considerable interest.

If it can be shown that officers’ reliance on the tests is misplaced, causing them
frequently to err, then the officers, the courts, and the driving public need to be
aware that the tests are not valid and that DUI laws are not bing properly enforced. 
If, on the other hand, it can be shown that officer typically make correct decisions,
based on the SFSTs, perhaps the legal controversy that has centered on them for
more than a decade can be diffused and court time can be devoted to more
substantive issues.
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The data obtained during this study demonstrate that 95% of the officers’ decisions
to arrest drivers were correct decisions.  Furthermore, 82% of their decisions to
release drivers were correct.  It is concluded that the SFSTs not only aid police
officers in meeting their responsibility to remove alcohol-impaired drivers from the
roadway, they also protect the rights of the unimpaired driver.  These data validate
the SFSTs as used in the State of Florida by Pinellas County Sheriff’s deputies who
have been trained under NHTSA guidelines.  SFST validity now has been
demonstrated in Florida, California (1997) and Colorado (1995).  There appears to
be little basis for continuing legal challenge.
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EXECUTIVE SUMMARY

This report documents the research activities and presents the results of a
study conducted for the National Highway Traffic Safety Administration (NHTSA)
to evaluate the accuracy of the Standardized Field Sobriety Test (SFST) Battery to
assist officers in making arrest decisions and to discriminate blood alcohol
concentrations (BACs) below 0.10 percent. NHTSA’s SFST battery was validated at
0.10 percent BAC in 1981. The trend to reduce statutory DWI limits to 0.08 percent
BAC prompted this research project.  

DESCRIPTION OF THE RESEARCH
The research was composed of several project tasks, including planning, site-

selection, training, data entry, and data analysis, in addition to the actual conduct of
a major field study. The City of San Diego, California, was selected as the site of the
field study. Seven officers of the San Diego Police Department’s alcohol enforcement
unit were trained in the administration and modified scoring of NHTSA’s SFST
battery (i.e., Horizontal Gaze Nystagmus, Walk and Turn, and One Leg Stand). SFST
scoring was changed slightly: the observation of four horizontal gaze nystagmus
(HGN) clues indicated a BAC ≥0.08 percent (rather than four clues indicating a BAC
≥0.10 percent), and the observation of two HGN clues indicated a BAC ≥0.04 percent.
During routine patrols, the participating officers followed study procedures in
administering SFSTs and completing a data collection form for each test
administered during the study period. The officers’ final step in each case was the
administration of an evidentiary breath alcohol test.

RESULTS
The participating officers completed a total of 298 data collection forms; only

one case was eliminated from analysis because the motorist refused all forms of
BAC testing. Data analysis found the SFSTs to be extremely accurate in
discriminating between BACs above and below 0.08 percent. The mean estimated
and measured BACs of the 297 motorists tested were 0.117 and 0.122, respectively;
the difference between the means (0.005 percent BAC) is very small and
operationally irrelevant. Further, analyses found the HGN test to be the most
predictive of the three components of the SFST battery (r=0.65), however a higher
correlation was obtained when the results of all three tests were combined (r=0.69).

The results of decision analyses provide clear indication of SFST accuracy.
Decision analyses found that officers’ estimates of whether a motorist’s BAC was
above or below 0.08 or 0.04 percent were extremely accurate. Estimates at the 0.08
level were accurate in 91 percent of the cases, or as high as 94 percent if explanations
for some of the false positives are accepted. Officers’ estimates of whether a
motorist’s BAC was above 0.04 but under 0.08 were accurate in 94 percent of the
decisions to arrest and in 80 percent of the relevant cases, overall.
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Finally, the officers and prosecutors who were interviewed about the SFSTs
found the test battery to be fully acceptable for field use to establish probable cause
for DWI arrest.

IMPLICATIONS
The results of this study provide clear evidence of the validity of the

Standardized Field Sobriety Test Battery to discriminate above or below 0.08 percent
BAC, using a slightly modified scoring procedure. Further, study results strongly
suggest that the SFSTs also accurately discriminate above or below 0.04 percent BAC.
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INTRODUCTION

Beginning in 1975, the National Highway Traffic Safety Administration
(NHTSA) sponsored research that led to the development of standardized
methods for police officers to use when evaluating motorists who are suspected of
Driving While Impaired (DWI).1 Beginning in 1981, law enforcement officers have
used NHTSA’s Standardized Field Sobriety Test (SFST) battery to help determine
whether motorists who are suspected of DWI have blood alcohol concentrations
(BACs) greater than 0.10 percent. Since that time, many states have implemented
laws that define DWI at BACs below  0.10. This report presents the results of
research performed to systematically evaluate the accuracy of NHTSA’s SFST
battery to discriminate above or below 0.08 percent and above or below 0.04 percent
blood alcohol concentration.

The report is presented in four sections. This brief Introduction presents the
objectives of the research, provides a summary of the relevant traffic safety issues,
and discusses the historical context of the study. The second section of the report
describes the research tasks that were performed. The third section presents the
results of the study. The final section of the report discusses the implications of the
study results.

BACKGROUND
Nearly 1.4 million people have died in traffic crashes in the United States

since 1966, the year of the National Traffic and Motor Vehicle Safety Act (which
led to the creation of NHTSA in 1970). During the late 1960s and early 1970s more
than 50,000 people lost their lives each year on our nation’s public roads; more
than half of the motorists killed had been drinking. Traffic safety has improved
considerably since that time: the annual death toll has declined to about 40,000,
even though the numbers of drivers, vehicles, and miles driven all have greatly
increased. The dramatic improvements in traffic safety are reflected in the change
in fatality rate per 100 million vehicle miles traveled: The fatality rate fell from 5.5
in 1966 to 1.7 in 1996 (FARS--Fatal Analysis Reporting System--96), a 69 percent
improvement. Figure 1 illustrates this important trend. When miles traveled are
considered, the likelihood of being killed in traffic in 1966 was more than three
times what it is today.

Despite the significant improvements in traffic safety during the past 17
years, an average of more than 115 people still die each day from motor vehicle
crashes in the United States. It is estimated that 41 percent of the drivers who die
in crashes have been drinking.

________________________________
1 Various terms are used throughout the United States for offenses involving drinking and driving. In
this report, Driving While Impaired (DWI) is used to refer to all occurrences of driving at or above
the legal blood alcohol concentratiion (BAC) limit of a jurisdiction.
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An emphasis on DWI enforcement since 1980 has been a factor in the
significant improvement in traffic safety, as represented by declining fatal and
alcohol-involved crash rates. NHTSA-sponsored research contributed substantially
to the improved condition, in part, by providing patrol officers with useful and
scientifically valid information and training materials concerning the behaviors
that are most predictive of impairment. In particular, NHTSA sponsored research
that led to the development of a DWI detection guide that listed 20 driving cues and
the probabilities that a driver exhibiting a cue would have a BAC of at least 0.10
percent (Harris et al., 1980; Harris, 1980). A similar study was conducted recently that
identified 24 driving cues that are predictive of DWI at the 0.08 level (Stuster, 1997).
NHTSA also sponsored research that led to the development of a motorcycle DWI
detection guide (Stuster, 1993). NHTSA’s DWI training materials, based on the
results of these studies, have exposed the current generation of law enforcement
officers in the U.S. to information critical to DWI enforcement by providing a
systematic, scientifically valid, and defensible approach to on-the-road DWI
detection.
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Figure 1. Fatality rates per million miles traveled in the U.S.

At the same time NHTSA was providing patrol officers with information
concerning the driving behaviors that are the most predictive of impairment, the
agency also sponsored research that led to the development of a standardized battery



Final Report
Validation of the SFST Battery at BACs Below 0.10 Percent

-- 3 --

of tests for officers to administer to assess driver impairment after an enforcement
stop has been made. Drs. Marcelline Burns and Herbert Moskowitz conducted
laboratory evaluations of several of the tests that were most frequently-used by law
enforcement officers at the time (Burns and Moskowitz, 1977). In addition to a
variety of customary roadside tests (e.g., finger-to-nose, maze tracing, backward
counting), the researchers evaluated measures of an autonomic reaction to central
nervous system depressants, known as horizontal gaze nystagmus. Horizontal gaze
nystagmus (HGN) is an involuntary jerking of the eye that occurs naturally as the
eyes gaze to the side. Aschan (1958) described studies that linked various forms of
nystagmus to BAC, and Wilkinson, Kime, and Purnell (1974) reported consistent
changes in horizontal gaze nystagmus with increasing doses of alcohol. At the time
Burns and Moskowitz were conducting their seminal research for NHTSA,
horizontal gaze nystagmus recently had been found to reliably predict BACs in a
study conducted in Finland (Pentilla, Tenhu, and Kataja, 1974). Further, Lehti (1976)
had just calculated a strong correlation between BAC and the onset of nystagmus.

All of the field sobriety tests evaluated by Burns and Moskowitz were found
to be sensitive to BAC in varying degrees, at least under laboratory conditions. In
addition, all of the tests showed a consistent increase in correlations with increasing
BACs. Statistical analyses found the horizontal gaze nystagmus test to be the most
predictive of the individual measures. However, the combined scores of three of the
tests (One-Leg Stand, Walk-and-Turn, and Horizontal Gaze Nystagmus) provided a
slightly higher correlation than the horizontal gaze nystagmus test by itself. The
combined score correctly discriminated between BACs below or above 0.10 in 83
percent of the subjects tested in the original study (Burns and Moskowitz, 1977).

NHTSA immediately sponsored a subsequent study to standardize the test
administration and scoring procedures and conduct further laboratory and field
evaluations of the new battery of three tests. The researchers found that police
officers tended to increase their arrest rates and were more effective in estimating
the BACs of stopped drivers after they had been trained in the administration and
scoring of the Standardized Field Sobriety Test battery. The results of this important
study were documented in meticulous detail in the technical report, Development
and Field Test of Psychophysical Tests for DWI Arrest (Tharp, Burns, and
Moskowitz, 1981). That report has been cited throughout the U.S. to establish the
scientific validity of the SFST battery and to support officers’ testimony in court.
NHTSA’s SFST battery is described in Appendix A.

During the past 16 years, NHTSA’s SFSTs largely have replaced the
unvalidated performance tests of unknown merit that once were the patrol officer’s
only tools in helping to make post-stop DWI arrest decisions. Regional and local
preferences for other performance tests still exist, even though some of the tests
have not been validated. Despite regional differences in what tests are used to assist
officers in making DWI arrest decisions, NHTSA’s SFSTs presently are used in all 50
states. NHTSA’s SFSTs have become the standard pre-arrest procedures for
evaluating DWI in most law enforcement agencies.
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The horizontal gaze nystagmus (HGN) test is considered by many law
enforcement officers to be a foolproof technique (sometimes called a “silver bullet”)
that provides indisputable evidence of alcohol in a motorist’s system. The normal
variation in human physical and cognitive capabilities, and the effects of alcohol
tolerance, result in uncertainties when arrest decisions are made exclusively on the
basis of performance tests. These uncertainties have resulted in large proportions of
DWI suspects being released rather than detained and transported to another
location for evidentiary chemical testing. This is important because experienced
drinkers often can perform physical and cognitive tests acceptably, with a BAC
greater than 0.10 percent. However, most experienced drinkers cannot conceal the
physiological effects of alcohol from an officer skilled in HGN administration. This
is because horizontal gaze nystagmus is an involuntary reaction over which an
individual has absolutely no control.
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THE RESEARCH

This section provides a detailed description of all tasks performed during the
field validation of the Standardized Field Sobriety Test Battery for use at 0.08 percent
BAC. The technical approach to the research involved the performance of six major
project tasks, as summarized in Figure 2 and described in the following pages.

Task 1:
Refined Work Plan

Task 2:
Specified SFSTs and
Revised Procedures

Task 5:
Entered and Analyzed 

Data

Task 6:
Prepared Final 

Report

Task 3:
Selected/Recruited LE Agency,

Revised Training Program,
and Conducted Training

Task 4:
Conducted Field 

Study

Figure 2. Sequence of major project tasks.

TASK 1:  REFINED WORK PLAN
The objectives of the first project task were to meet with the Contracting

Officer’s Technical Representative (COTR) and other NHTSA SFST experts to
discuss the project and to refine the proposed Work Plan based on those discussions.
The project kick-off meeting was held at NHTSA headquarters on 24 October 1995.
Substantive discussions with NHTSA personnel during and following the meeting
contributed to the development of the technical approach described here.

TASK 2: SPECIFIED SFSTS AND REVISED PROCEDURES
Based on the widespread use and acceptance of NHTSA’s Standardized Field

Sobriety Test (SFST) Battery, validated at 0.10 percent BAC, NHTSA sponsored the
current study to evaluate the SFSTs at lower BACs. The only modifications to be
made to the SFSTs would be: 1) for officers to use the exhibition of four clues as an
indication of BACs at the 0.08 level or greater (as officers presently are trained to use
four clues as an indicator of BACs at 0.10 percent or greater), and 2) for officers to use
the exhibition of two HGN clues as an indication of BACs greater than zero, but
below  0.08 percent.

TASK 3: SELECTED AND RECRUITED LAW ENFORCEMENT AGENCY AND

CONDUCTED TRAINING
This project task was composed of four subtasks, as described in the following

paragraphs.



Final Report
Validation of the SFST Battery at BACs Below 0.10 Percent

-- 6 --

SUBTASK 3.1:  IDENTIFIED SITE SELECTION CRITERIA

The site-selection criteria were:

• Candidate sites must employ lower legal BAC levels (0.08 for adults and zero
tolerance for youth under 21 years).

• Candidate sites must generate a sufficient number of traffic enforcement stops and
DWI arrests for accurate assessment of the tests’ reliability and validity.

• Participating officers must have received NHTSA-approved SFST training from a
certified instructor, possess at least one year of field experience administering
SFSTs, and receive refresher training from project staff.

• Managers and officers of the participating law enforcement agency must agree to
abide by the research procedures for the duration of the field study. For example,
officers may use only the SFST Battery (and no other tests) together with their
observations of the driver’s general appearance and speech to make their arrest
decisions; and, all test administrations must be recorded and submitted. Only
agencies that could assure an extremely high level of cooperation and commitment
would be recommended for participation.

• The site must have the capability of generating cases that represent the full range
of alcohol experience. For example, a city with a disproportionate number of
younger drivers might be more appropriate to ensure samples of sufficient size for
the younger age categories.

SUBTASK 3.2: IDENTIFIED CANDIDATE SITES AND APPLIED SELECTION CRITERIA

Several factors constrained the site-selection process and limited the possible
candidates for participation in this study. First, at the time the project was
conducted, California, Oregon, and Utah were the only states that met both of the
BAC-related site-selection criteria, namely a 0.08 BAC limit for DWI and a zero
tolerance law for drivers under 21 years of age. Second, it was important to restrict
the data collection period, to the extent possible, because it was believed that an
extremely long data collection period might result in officers deviating from the
study procedures. Strict adherence to study procedures was considered essential to
ensuring the internal validity of the study.

The site-selection strategy adopted was to recruit a police department that
serves one large city--a city large enough to generate a sufficient number of SFST
administrations for statistical analysis by itself. A large city also was likely to have a
traffic division with a dedicated DWI unit composed of trained experts. Focusing on
traffic enforcement specialists would permit us to restrict participation in the study
to officers who already had received NHTSA-approved SFST training and had
additional field experience administering the test battery. Prior training in SFST
administration was an important site-selection and methodological issue.

In the study that validated the SFST battery in 1981, all officers of an agency
could participate, following training provided by the researchers. The procedure
followed during the original study was appropriate then because no other officers
(anywhere) had yet to receive the training. However, that procedure could not be
followed in the current study because thousands of officers have received SFST
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training since 1981. Only trained and experienced test administrators could be
permitted to participate in the current study to avoid confounding study results
with the effects of substantially different officer skill and experience levels in SFST
administration and scoring.  Officers who are formally trained and experienced in
SFST administration tend to be concentrated in traffic enforcement and special DWI
units.  

This site-selection strategy was judged to provide the best approach to achieve
the objectives of the current study, and the City of San Diego, California, was
identified as the leading candidate community when the site-selection criteria were
applied. The San Diego Police Department serves a resident population of more
than one million, with a much larger service population attributable to tourism and
several local military installations. The manner in which the San Diego Police
Department satisfied the site-selection criteria is outlined below.

Number of SFST Administrations
The San Diego Police Department maintains a traffic division composed of 50

officers, including ten officers and a sergeant who form the alcohol enforcement
unit. The alcohol enforcement unit deploys four or five officers on each night,
Wednesday through Sunday. The time necessary to complete the associated
paperwork usually limits each officer to a maximum of two DWI arrests each night.
This results in about 130 arrests by officers of the special unit during a four week
period. The other members of the traffic division, combined, make an additional 130
DWI arrests each month. San Diego Police Department officers do not hesitate to
arrest drivers for BACs below 0.08 percent if they exhibit any evidence of
impairment, even though low-BAC arrests usually are not prosecuted by the local
district attorney.

Demographic Considerations
The Work Plan discussed the importance of selecting a site that offers cases

for analysis that represent the full range of driver ages and BACs of interest. It was
believed that a younger, rather than an older, driver population would result in
more cases of zero tolerance violations and more SFST administrations overall. In
this regard, San Diego and the surrounding area is home to four major US Navy
bases and both the Navy and Marine Corps training centers. The area also is home
to three major universities and several smaller colleges and technical schools.

Willingness to Participate
Naturally, formal approval by senior managers is required before any law

enforcement agency can participate in a traffic safety study. Further, a manager’s
personal interest in a study that results in command emphasis concerning
participation greatly contributes to the success of a project because of the quasi-
military organizational structure of law enforcement agencies. That is, if managers
believe participation to be of value to an agency they will direct their officers to
follow the study procedures. In this regard, the commanding officer and other
senior managers of the San Diego Police Department expressed their considerable
interest in the study and directed their personnel to cooperate with the study team.  
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Command emphasis is an important component to ensure adherence to
study procedures, but it is not sufficient; the participating officers also must be
committed to the study. The willingness of a law enforcement agency to participate
in a traffic safety study also can be measured, although subjectively, by the attitudes
of field officers when discussing the general and specific issues involved in the
study. The officers of the San Diego Police Department with whom we spoke about
the field validation expressed genuine interest in the study and eagerness to be
selected for participation.  

Finally, the requirement for an agency to modify its established procedures to
accommodate special study procedures usually is somewhat negotiable in a traffic
safety study, but deviations from established study procedures were not negotiable
in this field validation. It was explained that police managers and all participating
officers must agree to abide by the study procedures to ensure the internal validity of
study results. This was an area for concern to the project team because the San Diego
Police Department’s established DWI procedures included administering three field
sobriety tests in addition to the three NHTSA SFSTs. A firm study requirement was
that no other tests be administered to subjects because they might influence an
officer’s BAC estimates; that is, all officer-estimates of BAC must be based
exclusively on results of the NHTSA SFST battery using the slightly modified
scoring system. In this regard, San Diego police managers inquired with their district
attorney and DWI supervisors, those who might object to the restriction, and found
no opposition. In fact, it was mentioned that restricting sobriety testing to the three
SFSTs would help streamline the procedures for everyone.

Prior SFST Training
All members of the San Diego Police Department’s special alcohol-enforce-

ment unit previously had received SFST training that was administered according
to NHTSA-approved procedures and curriculum by certified DWI instructors.
Although approximately half of the other members of the Traffic Division also had
received SFST training, it was determined that the alcohol-enforcement unit would
generate a sufficient number of SFST administrations for statistical analysis. All of
the participating officers would receive a four-hour refresher training course prior
to beginning the field study.

SUBTASK 3.3: RECRUITED LAW ENFORCEMENT AGENCY TO PARTICIPATE IN THE STUDY

NHTSA reviewed the site recommendations and approved San Diego as the
site for the field study. Further discussions were held with managers and officers of
the San Diego Police Department and a Memorandum of Agreement was signed
that specified all study procedures and requirements.

SUBTASK 3.4:  DEVELOPED SFST TRAINING PROGRAM

The experimental requirement that all participating officers be both trained
and experienced in SFST administration eliminated the need to develop a special
training program for this study. It was considered essential that the existing,
NHTSA-approved SFST training program remain the training standard for the field
evaluation. Because all participating officers already had received NHTSA-approved
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SFST training, only a refresher program would be required. A four-hour refresher-
training program was developed, based on the (October 1995) NHTSA curriculum.
The purposes of the refresher training were to instruct the officers concerning the
modified scoring system and obtain confirmation that all participants were
administering and scoring the SFST battery correctly before beginning the field
study.

TASK 4: CONDUCTED THE FIELD VALIDATION STUDY
Systematic evaluation of the SFSTs to assist officers in making arrest

decisions at BACs below 0.10 percent, under field conditions, was the ultimate
objective of this research. Although existing tests were the subject of the evaluation,
the reasons for conducting the field study were the same as if the tests previously
had not been validated. First, it was necessary to determine the accuracy of the
modifications to test scoring, compared to actual BAC levels measured through
other means. For cases in which the driver was arrested for DWI, correspondence
would be assessed between scored performance on the SFSTs and BAC, as
determined by breath test (blood and urine tests were discouraged but used if
subjects refused to comply with breath testing). For cases in which a subject was
administered SFSTs but then released on the basis of low estimated BAC, hand-held
breath testing devices were used to establish actual BAC. The second purpose of the
evaluation was to identify problems with test application in the field, which might
include test administration, scoring procedures, or other factors that might affect the
use of the tests by law enforcement personnel. Third, the courts’ acceptance of
evidence gathered using the slightly revised scoring procedures in the field
evaluation would be assessed.

SUBTASK 4.1: PREPARED FIELD EXPERIMENT PLAN

A Field Experiment Plan was developed and approved by NHTSA to guide
the conduct of the field study. The plan included the seven components depicted in
Table 1 and discussed below.

TABLE 1
COMPONENTS OF THE FIELD EXPERIMENT PLAN

Component  1: Subjects
Component  2: Independent Variables
Component  3: Criterion Measures
Component  4: Materials
Component  5: Procedures
Component  6: Controls
Component  7: Data Analyses

Components 1 and 2:  Subjects and Independent Variables
The primary independent variable of interest, BAC, was inextricably linked to

the subjects in this study. Specifically, the experiment plan focused on obtaining data
from adult motorists who were suspected of exceeding the legal limit of 0.08 percent
BAC and youths under 21 who were suspected of exceeding the “zero-tolerance”
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legal limit of 0.00. The accuracy of the SFSTs to discriminate at 0.08 and 0.04 percent
BAC could not be assessed without data from individuals who had BACs over and
under  these values. Therefore, it was important to obtain BAC estimates from
individuals who had both passed and failed the standardized field sobriety tests.

Component 3:  Criterion Measures
The only appropriate criterion measure to assess the accuracy of SFSTs is

BAC. Measures of impairment are irrelevant because performance of the SFSTs
must be correlated with BAC level, rather than driving performance. BAC provides
an objective and reliable measure that states have recognized as presumptive
and/or per se evidence of impairment, depending on the statute. To obtain these
criterion measures, it was determined that all drivers who were administered the
SFST Battery must be tested for BAC, regardless of the results of the SFSTs. In other
words, it would be essential to test the individuals who were judged to have BACs
below the relevant statutory level and who subsequently would be released.
Participating officers were instructed concerning the importance of obtaining BAC
data for all subjects, in order to calculate the accuracy of the tests.

All police officers participating in the study were equipped with NHTSA-
approved, portable breath testing devices to assess the BACs of all drivers who were
administered the SFSTs, including those who were released without arrest. Further,
arrested subjects were tested both in the field with a portable device and at the
booking site. The use of passive alcohol sensors (PAS) during the study was not
permitted.

Component 4:  Materials
Only the existing SFSTs were to be administered, which require no

equipment. A pen, pencil, or small flash light frequently are used by officers as a
stimulus or target for the HGN test, but a finger can be used with equal effectiveness.  

The data collection form used in the study is presented as Figure 3. The data
collection form was extremely important in this study for several reasons. As is the
case in most field studies, the form must be as simple to complete as possible to
minimize the workload of participating officers. In the present case, it also was
important for the form to be designed to guide the officer in the administration of
the SFSTs, to facilitate standardization and systematic scoring of the tests. In
addition, the form designed for this study had to both encourage and provide
assurances that officers had followed the study procedures. Most important, it was
essential that officers would conduct a breath test and record actual subject BAC as
the final step of the process; that is, actual BACs were to be entered on the form only
after BAC estimates based on SFST performance had been recorded. Hand-held
breath testing devices with digital displays were used for this purpose.

Component 5:  Procedures
The sixth component of the field experiment plan was the specification of

procedures to be used for administering the tests and obtaining independent
measures of BAC. The procedures to be followed by participating officers were listed
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as a series of six numbered steps on the data collection form that was used in the
field study. The study procedures were to be followed whenever a participating
officer suspected an adult driver of being alcohol impaired or a youth under 21 of
having a BAC greater than zero. In practice, officers administered the SFSTs to all
motorists who exhibited any objective behavior or other cue associated with having
consumed alcohol, even if impairment was not evident. A breath, blood, or urine
test was administered to all motorists who performed the SFSTs, but only after the
officer had made an arrest/no arrest decision based on the officer’s scoring of the
driver’s SFST performance, and recorded a BAC estimate. The data collection form
structured the procedure by presenting all officer actions as a series of numbered
steps. Requiring officers to record the time of BAC estimates and BAC tests ensured
that officers’ estimates were not influenced by the results of the chemical tests.
Completed data collection forms were sent to Anacapa Sciences on a weekly basis for
data entry.

In some states, such as California, officers have the right to administer a
breath test to a driver who has exhibited any objective sign of alcohol-consumption.
Compliance is mandatory if the officer can articulate a reasonable suspicion of the
motorist having consumed alcohol (such as the odor of an alcoholic beverage).
SFSTs were administered only to drivers who exhibited some objective DWI cue,
thus, no problems were experienced in obtaining BAC data, even from subjects
whose SFST performance was acceptable. The field breath test was conducted as the
final step after the SFST procedure was completed, which is the de facto procedure
followed by most officers who are equipped with field breath testing devices.  

To further ensure compliance with study procedures, the participating law
enforcement officers signed a statement affirming that they would abide by the
established study procedures. In addition, project staff monitored the data collection
effort, periodically riding along with participating officers to ensure that study
procedures were being followed.

Component 6:  Controls
Extraneous variables that could affect the outcome of the study must be

controlled to the extent possible. The controls that were implemented to ensure the
validity of study results have been discussed in this section, including systematic
procedures and the use of only trained and experienced officers.  

Component 7:  Data Analyses
The data analysis plan was designed to answer the following research

questions.

• How accurately do the tests discriminate between subjects who are above or below
0.08 and 0.04 percent BACs?

• Which of the components of the SFST battery is/are the best predictor(s) of BAC? 

• How reliable, or consistent, are the tests?

• Are the tests usable by police officers? Are they readily accepted by officers and
prosecutors? 
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NHTSA/ANACAPA SFST VALIDATION DATA FORM

FIELD SOBRIETY TESTS ADMINISTERED

Officer ID:______________

Month_____Day_____1996

6.   DISPOSITION: Warning DUI ArrestCitation

4.    ESTIMATE OF BAC BASED ON SFSTS:

Time of estimation _______hr _______min

5.    SUBJECT BAC Refused

BloodBreath Urine

PBT Time of PBT test _______hr _______min

√

Driver:
Adult
Under 21

Male
Female

2 or more ≥ 0.08

Stops while walking

Does not touch heel to toe

Steps off the line

Raises arms for balance

Incorrect number of steps

Trouble with turn (explain)___________________

Cannot perform the test (8 clues -- maximum)

Total Walk and Turn Clues

3.   WALK AND TURN TEST Clues

1st 9 2nd 9

Loses balance while listening to instructions

Starts before instructions are finished

Sways while balancing

Uses arms for balance

Hops to maintain balance

Puts foot down

Cannot perform test (4 clues -- maximum)

Total One Leg Stand Clues
2 or more ≥ 0.08

Clues
0-10 21-3011-20(seconds)2.    ONE LEG STAND TEST

4 or more ≥ 0.08  /  2 or more ≥ 0.04
Total  HGN Clues (6 clues maximum)

Lack of smooth pursuit

Nystagmus at maximum deviation

Nystagmus onset before 45 degrees

Clues

1.    HORIZONTAL GAZE NYSTAGMUS TEST

Right Eye Left Eye

+ =

Clues

Age:_______
Time of Stop:_______hr _______min

Other Time of other test _______hr _______min

Figure 3. Data collection form used in the validation study.
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SUBTASK 4.2. TRAINED  OFFICERS IN THE USE OF THE SFSTS

Dr. Marcelline Burns, one of the investigators who developed the SFST
battery, developed and conducted the refresher training for the participating
officers. Dr. Burns’ research and training experience in this field ensured that
officers received effective and credible refresher instruction. Dr. Burns was assisted
in the training session by the project director and NHTSA COTR.

SUBTASK 4.3.  IMPLEMENTED EXPERIMENTAL DESIGN AND COLLECTED DATA

Implementation of the experiment design began immediately following the
completion of officer refresher training on 23 May 1996 and continued through 9
November. Specific study procedures were:

• Only officers who were members of the San Diego Police Department’s alcohol-
enforcement unit and who received NHTSA-approved SFST training participated
directly in the study. Dr. Marcelline Burns provided brief “refresher” training to all
participating officers to ensure a consistent and systematic approach to SFST
administration during the study.  

• Upon commencement of the study period, participating officers used only the SFST
Battery (i.e., Horizontal Gaze Nystagmus, Walk and Turn, One Leg Stand) together
with their observations of a driver’s general appearance and speech, to establish
inferences about a subject for whom there was reasonable suspicion of driving while
impaired. In other words, no tests other than the three SFSTs were performed.

• Participating officers performed the administration steps in the sequence specified on
the data collection form; that is, they,

1. Administered the Horizontal Gaze Nystagmus test and recorded results.

2. Administered the One Leg Stand test and recorded results.

3. Administered the Walk and Turn test and recorded results.

4. Used the scoring systems that were printed on the data collection form (by
counting test “clues”) to estimate the subject’s BAC. Recorded their estimate of
the subject’s BAC based on SFST performance, together with their observations of
the subject’s general appearance and speech. Also, they recorded the time when
their estimate was made.

5. Checked the box that indicated the disposition of the stop: Warning, Citation, or
Arrest.

6. Recorded the subject’s BAC obtained from a field breath test; or, checked the
appropriate box for other tests or responses. Blood and urine test results were
provided later; every effort was made to obtain a breath test result for al l
subjects. Recorded the time when the BAC test was performed. 

• Obtained a BAC for all subjects who were administered SFSTs as the final step in the
test administration procedure. BACs were obtained for all subjects tested including
those subjects who officers estimated, on the basis of SFST results, to have BACs
below the legal limit. 

• Participating officers completed and submited a data collection form for each subject
tested during the study period; that is, all administrations of the SFST battery by



Final Report
Validation of the SFST Battery at BACs Below 0.10 Percent

-- 14 --

participating officers were recorded on a data collection form and submitted for
analysis. 

• All completed data collection forms were sent to Anacapa Sciences, Inc., for data
entry and analysis.

SUBTASK 4.4  CONDUCTED COURT AND POLICE INTERVIEWS

The final data collection task was the conduct of open-ended interviews with
participating police officers and prosecutors who were exposed to the new SFSTs
during DWI cases. The purposes of the interviews were to determine if the tests
were acceptable to the officers for use in the field and to the prosecutors for use of
test results in court.

TASKS 5 AND 6:  ANALYZED DATA AND PREPARED FINAL REPORT
All data collection forms were returned to Anacapa Sciences, Inc., sequentially

numbered, and the contents entered into a computerized data base. Data analyses
were performed by the project director and Dr. Marcelline Burns. The results of
those analyses are presented in the following section of this report.
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RESULTS

This study was conducted to evaluate the accuracy of NHTSA’s Standardized
Field Sobriety Test Battery in assisting officers to make arrest decisions at BACs
above and below 0.08 percent under field conditions. A secondary objective of the
study was to evaluate the possibility that the test battery also could be used to assist
officers in making arrest decisions at BACs lower than 0.08 percent.

The seven participating officers from the San Diego Police Department’s
alcohol-enforcement unit completed a total of 298 data collection forms during the
study period; only one case was eliminated from analysis because the subject refused
to submit to any form of BAC testing. Officer compliance with study procedures and
motivation to participate in the study remained high throughout the data collection
period.

EVALUATION OF SFST ACCURACY
Three methods were used to evaluate the accuracy of the SFST battery to

discriminate at the BACs of interest: comparison of means, correlation analyses, and
decision analyses.

COMPARISON OF MEANS

Table 2 presents a summary of the estimated and measured BAC data by age
category. The table shows that 91.9 percent of the motorists tested were adults,
compared to 8.1 percent youth, defined as motorists under the age of 21 years. The
mean estimated and measured BACs of the younger motorists were approximately
0.035 lower than the BACs of the adults tested during the field study. The officers’
mean estimated BACs, however, were very close to the mean measured BACs for
both adults and youth; on average, the difference between officers’ estimates and the
actual BACs were only 0.005 percent for adults and 0.007 percent for youth.

TABLE 2
ESTIMATED AND MEASURED BAC (%) BY AGE CATEGORY

Age Estimated Measured
Category Number Percent BAC (Mean) BAC (Mean)

Adults 273 91.9 0.120 0.125
Youth 24 8.1 0.083 0.090
Total 297 100.0 0.117 0.122

Table 3 presents a summary of the estimated and measured BAC data by gen-
der category. The table shows that 87.9 percent of the motorists tested were males,
compared to 12.1 percent females, with adults and youth combined. The mean esti-
mated BACs of the male and female motorists tested were identical (i.e., 0.117 per-
cent). Again, for both categories, the officers’ mean estimated BACs were very close
to the mean measured BACs; on average, the difference between officers’ estimates
and the actual BACs were only 0.004 percent for males and 0.012 percent for females.
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TABLE 3
ESTIMATED AND MEASURED BAC (%) BY GENDER

Estimated Measured
Gender Number Percent BAC (Mean) BAC (Mean)

Male 261 87.9 0.117 0.121
Female 36 12.1 0.117 0.129

Total 297 100.0 0.117 0.122

Table 4 presents a more detailed accounting of the estimated and measured
BAC data by age and gender category, and by the disposition of the enforcement stop.
In addition, the table shows that 73 percent of all motorists who were tested during
the field study were arrested for DWI based on SFST performance and officer
evaluations. Approximately 22 percent of the motorists tested received warnings
and five percent were cited for a motor vehicle violation other than DWI.

TABLE 4
ESTIMATED AND MEASURED BAC (%) BY DISPOSITION, AGE CATEGORY, AND GENDER

Disposition & Estimated Measured
Category Number Percent BAC (Mean) BAC (Mean)

Warnings 65 21.9 0.060 0.044
Adults 57 0.063 0.045

Male Adults 53 0.063 0.044
Female Adults 4 0.070 0.054

Youth 8 0.036 0.038
Male Youth 6 0.037 0.038

Female Youth 2 0.035 0.040

Citations 15 5.1 0.055 0.046
Adults 11 0.050 0.040

Male Adults 9 0.047 0.043
Female Adults 2 0.065 0.029

Youth 4 0.070 0.062
Male Youth 2 0.060 0.055

Female Youth 2 0.080 0.070

Arrests 217 73.0 0.138 0.150
Adults 205 0.139 0.152

Male Adults 180 0.139 0.150
Female Adults 25 0.139 0.160

Youth 12 0.119 0.135
Male Youth 11 0.121 0.134

Female Youth 1 0.100 0.140

Total 297 100.0 0.117 0.122
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The data presented in Table 4 also show that officers tended to slightly over-
estimate the BACs of motorists who had lower BACs, and slightly under-estimate
BACs at the higher levels. Overall, however, officers’ estimates were extremely
accurate. Based on SFST results and officers’ observations, the officers’ mean
estimated BAC of the 297 motorists was 0.117 percent, compared to the mean
measured BAC of 0.122. Although statistically significant, the difference of 0.005
percent BAC is a trivial and operationally irrelevant under-estimate of actual BACs
that is within the margin of error of sophisticated evidentiary testing equipment.

CORRELATION ANALYSES

The accuracy of the SFSTs was further evaluated by conducting a series of
correlation analyses to identify the degree to which officers’ individual estimates of
BAC corresponded with subjects’ actual, or measured, BAC. A correlation coefficient
is a statistic, usually represented as r, that expresses the relatedness of two variables,
that is, the degree to which the variables co-vary. In this case, the two variables were
an officer’s estimate and the subject’s actual BAC. The Pearson product-moment
correlation method was used to calculate the relationship between these variables;
cases with complete SFST results (n=261) were used in this analysis.

If officers had predicted the precise BACs of all subjects (to three decimal
points), the correlation coefficient would be +1.00; the correlation coefficient would
be zero if there were no relationship between the estimated and actual BACs. For
predictive measures, especially those administered under field conditions, a
correlation of 0.65 to 0.70 is considered to be very high.

Table 5 presents the results of the correlation analyses. The table shows that
HGN test results had the highest correlation with measured BAC of the three
components of the SFST battery (r=0.65). However, a slightly higher correlation was
obtained when the results of the three component tests were combined (r=0.69). The
table also shows strong correlations between test results and officers’ estimated
BACs, indicating that officers were following procedures and interpreting test results
correctly. All of the correlations were found to be statistically significant (p=.005).

TABLE 5
CORRELATIONS OF SFST SCORES TO ESTIMATED AND MEASURED BAC (%)

N=261 CASES WITH COMPLETE SFST SCORES

Correlation (r) Correlation (r)
with Estimated with Measured

Rank SFST(s) BAC BAC

1 3 Tests Combined 0.75 0.69
2 HGN 0.71 0.65
3 Walk-and-Turn 0.64 0.61
4 One Leg Stand 0.61 0.45
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DECISION ANALYSES

The third method used to evaluate the accuracy of the SFST battery was to
construct a decision matrix that describes the four possible combinations of the two
variables of interest, estimated and actual BACs above and below the levels of
interest. Figure 4 presents the first decision matrix, with the four major cells of the
matrix representing the four possible decisions at 0.08 percent BAC. The numbers in
the major cells are the number of cases for each type of decision out of the 297 SFST
administrations. The two shaded cells represent correct decisions based on SFST
results: 1) 210 motorists who officers estimated to have BACs equal to or greater
than 0.08 percent, who later were found to have BACs ≥0.08 by BAC testing (by
breath, blood, or urine analysis); and, 2) 59 motorists who officers estimated to have
BACs below 0.08 percent, who later tested below 0.08.

Figure 4 also reveals the incorrect decisions: 1) 24 motorists who officers
estimated to have BACs greater than 0.08 who later were found to have BACs below
that level (false positives); and, 2) four subjects who officers estimated to have BACs
below 0.08 who later tested above 0.08 (false negatives).

It can be calculated from the data contained in Figure 4 that officers’ decisions
were accurate in 91 percent of the 297 cases (i.e., [210+59]÷297=.906). Further, officers’
decisions to arrest were correct in 90 percent of the cases in which BAC was
estimated to be ≥0.08 (i.e., 210÷234=.897), and decisions not to arrest were correct in
94 percent of the cases in which BAC was estimated to be below 0.08 (i.e., 59÷63=.937).
These results indicate a high degree of accuracy, but it will be instructive to consider
more closely those cases in which incorrect decisions were made.
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Accurate in 91% of cases overall
90% accurate in "yes" decisions
94% accurate in "no" decisions

n=24

Figure 4.  Decision matrix at 0.08 percent BAC.
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Table 6 presents a summary of the data for each of the 24 false positives (FPs).
These cases are labeled False Positives because the officers estimated the subjects’
BACs to be ≥0.08 percent, but subsequent testing found BACs below 0.08. However,
in several cases, officers were correct in identifying impairment, which probably
influenced their estimates of BAC.

TABLE 6
SUMMARY OF FALSE POSITIVES
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Is Estimate
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In 16 of the cases listed in Table 6, the officers’ estimates of BAC were
consistent with the number of HGN clues observed (i.e., four or more HGN clues to
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support an estimate ≥0.08), however, the motorists subsequently were found to have
actual BACs below 0.08 percent. In seven of the cases, the officers’ estimated BACs
were inconsistent with the number of HGN clues observed. It is important to note
that six of the 24 false positives had measured BACs of 0.07 percent, and three had
BACs greater than 0.07 but less than 0.08 (i.e., 0.074, 0.076, and 0.078). All nine of
these BACs are within the margin of error of the testing devices. Further, Case
Number 16 was a juvenile (0.069), which rendered the difference between estimated
and measured BACs irrelevant in a zero tolerance jurisdiction; that is, it was a
correct arrest decision despite the BAC estimate. In addition, two of the subjects with
measured BACs of 0.07 were arrested for DWI, because the officers’ believed that
they were too impaired to be permitted to drive. Finally, Case Number 30, with an
estimated BAC of 0.08 and a measured BAC of 0.05 percent, was found to be a
psychiatric patient, which helped to explain her erratic behavior, poor SFST
performance, and apparent impairment.

Although the proportions of correct decisions presented in Figure 4 reflect a
high degree of accuracy, the accuracy of officers’ decisions is even better if some of
the borderline cases are accepted. An accuracy rate of 94 percent for all officer
decisions based on SFST results was calculated by including as correct decisions Case
16 (the youth with a 0.069 percent BAC) and the nine false positives with BACs
between 0.07 and 0.08, discussed in the previous paragraph.

Table 7 summarizes the four cases in which officers estimated the subjects’
BACs to be below 0.08 percent, but later found the measured BACs to be ≥0.08. Six
HGN clues would be expected for Case Number 193 (0.10 percent) and Case Number
99 (0.12 percent). It is unknown why the officers observed only two HGN clues. In
contrast, officers recorded four HGN clues for Case Number 131 and Case Number
114, which would indicate BACs greater than 0.08, however, the officers’ estimated-
BACs were only 0.06 percent. It is unknown why the officers did not follow the test
interpretation guidelines in these two cases; their low estimates probably reflect
other observations made in combination with SFST performance.

TABLE 7
SUMMARY OF FALSE NEGATIVES
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3

4
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Similarly, in seven of the false positive cases listed previously in Table 6,
officers apparently did not follow the test interpretation guidelines; that is, fewer
than four HGN clues were reported, yet the officers’ estimated-BACs were at least
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0.08 percent. It is possible that other factors influenced the officers’ estimates. For
example, the subjects might have appeared to be more impaired than indicated by
HGN results as a consequence of prescription or recreational drugs taken in addition
to alcohol.

A series of decision analyses was performed to calculate the contributions of
the component tests of the battery to officers’ estimates of BAC. Figure 5 presents
three decision matrices, one for each of the SFSTs. The matrices are similar to the
one in Figure 4, but with the criterion numbers of clues at 0.08 percent BAC
substituted for officers’ estimates. Figure 5 shows the HGN test to be the most
accurate independent predictor of whether a motorist’s BAC is above or below 0.08
percent.
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Figure 5. Decision matrices at 0.08 percent BAC for each component test of the SFST battery.
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Further analyses were performed to explore methods for combining the
results of the three component tests. Only the 261 cases that included test results for
all three component tests could be used in this analysis. Of those cases, 73 were
found to have BACs below 0.08 percent and 188 cases had measured BACs ≥0.08
percent. In 162 of the 188 cases (86 percent), all three component SFSTs were
unanimous in their predictions.

Figure 6 presents a Venn diagram that illustrates the contributions of the
three tests to the 14 percent of cases in which a discrepancy occurred. The figure
shows there were 162 cases with BACs ≥0.08 in which all three SFSTs indicated a
BAC ≥0.08 (the number outside the circles in Figure 6), and 26 cases in which one or
more test disagreed (the numbers inside the circles). A single test indicated a BAC
below 0.08 in 17 of the cases (8+2+7), and two tests were involved in nine of the
cases (1+1+7). There were no cases in which all three tests predicted incorrectly.

HGN

WAT OLS

2

1
0

1

8 7 7

162 Cases ≥0.08% BAC in which all three tests agree
(represented by the area outside the three circles)

Figure 6. Venn diagram of 188 cases ≥0.08% BAC; 26 cases in which all three tests do not agree.

The horizontal gaze nystagmus test (HGN in the diagram) was about four
times less likely to be the source of a discrepancy than the other two tests. Only two
of the single-test discrepancies were attributable to HGN results, compared to eight
cases for the Walk and Turn test (WAT), and seven cases for the One Leg Stand
(OLS). Overall, the HGN test was involved in only four of the discrepancies,
compared to 16 cases for the Walk and Turn and 15 cases for the One Leg Stand.

The question of the SFST battery’s accuracy in discriminating BACs above and
below 0.04 percent is addressed by the following decision matrix, presented in Figure
7; the shaded cells of the matrix again represent correct decisions based on SFST
results. The figure shows that officers estimated motorists’ BACs to be equal to or
greater than 0.04 but under 0.08 percent in 54 cases, and in 51 of those cases their
estimates were found to be correct by subsequent breath, blood, or urine testing;
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these values result in an accuracy rate of 94 percent for these decisions (i.e.,
51÷54=.94). The figure also shows that officers estimated that 29 motorists had BACs
below 0.04, and in 15 of those cases their estimates were found to be correct by
subsequent testing, resulting in a 52 percent accuracy rate (15÷29=.52). Overall,
officers were accurate in 80 percent of the cases when discriminating between
subjects who were above 0.04 but below 0.08 percent BAC (i.e., [51+15]÷83=.80).
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Figure 7.  Decision matrix at 0.04 percent BAC.

EVALUATION OF SFST ACCEPTABILITY
In interviews and during ride-along observations, the officers who

participated in the study fully accepted the SFSTs for evaluating motorists for DWI
at BACs below 0.10 percent. All of the officers were formally trained in SFST
administration and scoring and all had sufficient field experience to develop
confidence in their abilities to discriminate at the 0.08 level. Further, it was the
officers’ experience with the SFST battery that the component tests could be
administered to all but a small proportion of drivers and under all reasonable
environmental conditions.

Interviews also were conducted with representatives of the San Diego City
Attorney’s Office to inquire concerning the acceptability of the SFSTs to prosecutors
and judges in DWI cases. The attorneys interviewed reported that none of the 298
DWI arrests made by participating officers during the study period was negatively
affected by the SFST battery, or by excluding the other tests that traditionally had
been used by the department.



Final Report
Validation of the SFST Battery at BACs Below 0.10 Percent

-- 24 --

The attorneys further explained that as prosecutors they normally prefer as
much evidence as possible, and in a DWI case more tests usually generate more
evidence they can use. However, it has been their recent experience that a test used
by another local law enforcement agency has negatively affected cases they have
prosecuted. Defense attorneys have been unsuccessful in their challenges of
NHTSA’s SFST battery, but they have successfully challenged the validity of the
other test because it has not been evaluated in a systematic and scientific manner.
Prosecutors who were interviewed suggested that the optimum situation would be
for all law enforcement agencies to restrict their field sobriety evaluations to the
same standardized battery of three tests.
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IMPLICATIONS

The research documented in this report found that NHTSA’s Standardized
Field Sobriety Test Battery accurately and reliably assists officers in making DWI
arrest decisions at 0.08 percent BAC. The study also found that the SFSTs can be used
to assist officers in making arrest decisions at 0.04 percent BAC by using two HGN
clues as the criterion rather than four clues, which is the criterion for a 0.08 percent
or above BAC determination. The primary implication of the study results is that
the SFST battery is a valid method for making roadside DWI decisions at 0.08 and
0.04 percent BAC. Specific implications of the study results are presented in the
following paragraphs in response to the research questions listed previously.

HOW ACCURATELY DO THE TESTS DISCRIMINATE BETWEEN SUBJECTS WHO

ARE ABOVE OR BELOW 0.08 AND 0.04 PERCENT BACS?
This study found NHTSA’s SFST battery to be an accurate method for

discriminating motorists’ BACs above and below 0.08 percent and above and below
0.04 percent, when the tests are conducted by trained officers, as summarized below.

COMPARISON OF MEANS

The mean estimated BAC of the 297 motorists included in the study was 0.117
percent, compared to the mean measured BAC of 0.122. The difference of 0.005
percent BAC (i.e., five one-thousandths of a percent BAC) is very small and
operationally irrelevant. The accuracy of officers’ estimates during this study, in
large measure, confirms the anecdotal accounts and observations of officers in the
field that suggest remarkable abilities to predict a motorists’ BAC on the basis of
SFST results.

CORRELATION ANALYSES

Correlation analyses found the HGN test to be very predictive of measured
BACs (r=0.65). A higher correlation was obtained when the results of the three
component tests were combined (r=0.69). All of the correlations are statistically
significant, meaningful, and in the rank order expected from previous SFST
research.

DECISION ANALYSES

Decision analyses found that officers’ estimates of whether a motorist’s BAC
was above or below 0.08 or 0.04 percent were extremely accurate. Estimates at or
above the 0.08 level were accurate in 91 percent of the cases, or as high as 94 percent
if explanations for ten of the false positives are accepted. Estimates at or above the
0.04 level (but below 0.08) were accurate in 94 percent of the relevant cases. It is
important to note that officers’ decisions not to arrest were more accurate at 0.08
than at 0.04 (94 percent compared to 52 percent).

Although the relatively small number of low BACs in the data base (n=83)
might constrain confidence in the SFSTs at the 0.04 level, the data strongly suggest
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operational utility to accurately discriminate above or below 0.04 percent BAC.
Further, these results are consistent with the results of a recent study conducted to
evaluate the SFST battery for use by officers in Colorado.

Colorado has a two-tier statute that permits officers to arrest motorists for
driving under the influence (DUI) if found to have a BAC ≥ 0.10 percent, and for a
lesser offense, driving while ability impaired (DWAI), if found to have a BAC ≥0.05
but below 0.099 percent. Of the 234 drivers tested during the Colorado study for
whom BACs were known, 93 percent of the officers’ decisions to arrest at the 0.05
percent criterion were correct, and 64 percent of the decisions to release were correct.
Overall in the Colorado study, 86 percent of the officers’ decisions at the 0.05 level
were correct, based on SFST results (Burns and Anderson, 1995; Anderson and
Burns, 1997).

WHICH OF THE COMPONENTS OF THE SFST BATTERY IS/ARE THE BEST

PREDICTOR(S) OF BAC?
The horizontal gaze nystagmus test was found to be the most predictive of the

three component tests, but correlations with measured BACs were higher when the
results of all three tests were combined, as reported earlier. The implications of this
study result are that all components of the SFST battery should be administered
when possible or practical. However, the data indicate that the HGN test alone can
provide valid indications to support officers’ arrest decisions at both 0.08 and 0.04
percent BAC.

HOW RELIABLE, OR CONSISTENT, ARE THE TESTS?
Reliability is a measurement concept that represents the consistency with

which a test measures a type of performance or behavior. In the current context, a
reliable field sobriety test provides consistent results when administered to the same
individual by two different officers, under nearly identical conditions. This type of
“inter-rater” reliability was impossible to measure directly during this study, due to
the constraints imposed by field conditions. In particular, it would have been
unrealistic to subject motorists to the SFST battery twice, or to require that officers
operate in pairs during their patrols.

Evidence of SFST reliability can be found in the results of the previous
laboratory studies, in which the constraints on repeated measure were eliminated by
the use of paid subjects and officers. Tharp, Burns, and Moskowitz (1981) found
relatively high inter-rater reliability for BAC estimates based on SFST results (r=.72).
The researchers also found that inter-rater reliability increased in subsequent
sessions (r=.80), indicating the important role of training and experience in
achieving accuracy, reliability, and overall proficiency.

In addition, correlation coefficients, in general, are measures of reliability. For
this reason, the correlations between estimated and actual BACs obtained during the
field study (r=.69) indicate a high degree of reliability for tests designed to be
administered at roadside.
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ARE THE TESTS USABLE BY POLICE OFFICERS UNDER A VARIETY OF ROADSIDE

CONDITIONS? ARE THEY READILY ACCEPTED BY OFFICERS AND PROSECUTORS?
All of the officers who participated in this study were members of the San

Diego Police Department’s alcohol enforcement unit, all had previously received
NHTSA-approved training in DWI detection and SFST administration, and all had
at least three years of experience in the Traffic Division before joining the special
unit. Prior to beginning the field study, the officers demonstrated competence in the
administration of the component tests and interpretation of test results.
Participation was limited to members of the alcohol-enforcement unit of a single
law enforcement agency. These experience and training requirements were
imposed, to control variables, to the extent possible, that might affect study results.

As a consequence of the selection criteria, all participating officers were
proficient in the use of the SFST battery. The officers reported that they use their
SFST skills daily in their work, and their experience has made them confident in the
ability of the test battery to discriminate at 0.08 percent BAC, and at lower levels.
Further, officers reported that the tests can be administered in all reasonable
environmental conditions. In short, the officers who participated in this study
consider the SFST battery to be extremely useful, in fact, essential tools for the
performance of their professional duties.

The prosecutors interviewed during the study reported that the SFST battery
has been acceptable to them and the courts because it was developed and validated
in a systematic and scientific manner. They suggested that all law enforcement
agencies should limit officers to use of the SFST battery in performance evaluations
of DWI because other tests usually lack credibility in court. No problems were
experienced in any of the 298 cases resulting from the field study, indicating the
SFSTs to be fully acceptable to the courts in establishing probable cause to arrest a
motorist for DWI.

NOTE ABOUT THE ACCEPTABILITY OF THE HGN TEST

Many law enforcement officers from across the United States have reported
their sincere appreciation to NHTSA for developing the SFST battery, and in
particular, the horizontal gaze nystagmus test. However, some officers have
expressed frustration about the resistance of some courts to accept HGN results,
despite the clear and unequivocal support of scientific research and field experience.
It is likely that this remaining resistance to the horizontal gaze nystagmus test is
attributable to a misunderstanding concerning the purpose of a field sobriety test,
and can be explained by reference to “face validity,” a term used in the behavioral
sciences to describe one component of a measure’s acceptability.

Many individuals, including some judges, believe that the purpose of a field
sobriety test is to measure driving impairment. For this reason, they tend to expect
tests to possess “face validity,” that is, tests that appear to be related to actual driving
tasks. Tests of physical and cognitive abilities, such as balance, reaction time, and
information processing, have face validity, to varying degrees, based on the
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involvement of these abilities in driving tasks; that is, the tests seem to be relevant
“on the face of it.” Horizontal gaze nystagmus lacks face validity because it does not
appear to be linked to the requirements of driving a motor vehicle. The reasoning is
correct, but it is based on the incorrect assumption that field sobriety tests are
designed to measure driving impairment.

Driving a motor vehicle is a very complex activity that involves a wide
variety of tasks and operator capabilities. It is unlikely that complex human
performance, such as that required to safely drive an automobile, can be measured at
roadside. The constraints imposed by roadside testing conditions were recognized by
the developers of NHTSA’s SFST battery. As a consequence, they pursued the
development of tests that would provide statistically valid and reliable indications
of a driver’s BAC, rather than indications of driving impairment. The link between
BAC and driving impairment is a separate issue, involving entirely different
research methods. Those methods have found driving to be impaired at BACs as
low as 0.02 percent, with a sharp increase in impairment at about 0.07 percent
(Moskowitz and Robinson, 1988; Stuster, 1997). Thus, SFST results help officers to
make accurate DWI arrest decisions even though SFSTs do not directly measure
driving impairment.

Horizontal gaze nystagmus is the most accurate diagnostic of BAC available to
officers in the field. HGN’s apparent lack of face validity to driving tasks is
irrelevant because the objective of the test is to discriminate between drivers above
and below the statutory BAC limit, not to measure driving impairment.
Throughout the United States, DWI laws permit arrest decisions to be made on the
basis of the statutory BAC limit, irrespective of a specific motorist’s degree of
impairment. Motorists also can be arrested at BACs below  the statutory limit if their
driving performance is demonstrably impaired by alcohol or other drugs.

CONCLUSIONS
The results of this study provide clear evidence of the validity of the

Standardized Field Sobriety Test Battery to discriminate above or below 0.08 percent
BAC. Further, study results strongly suggest that the SFSTs also accurately
discriminate above or below 0.04 percent BAC.

Finally, in addition to establishing the validity of the SFST battery, this study
has found the tests to be acceptable, indeed welcomed, by law enforcement officers
and DWI prosecutors.
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APPENDIX A

STANDARDIZED FIELD SOBRIETY TESTING
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STANDARDIZED FIELD SOBRIETY TESTING

The Standardized Field Sobriety Test (SFST) is a battery of three tests adminis-
tered and evaluated in a standardized manner to obtain validated indicators of
impairment and establish probable cause for arrest. These tests were developed as a
result of research sponsored by the National Highway Traffic Safety Administration
(NHTSA) and conducted by the Southern California Research Institute. A formal
program of training was developed and is available through NHTSA to help police
officers become more skillful at detecting DWI suspects, describing the behavior of
these suspects, and presenting effective testimony in court. Formal administration
and accreditation of the program is provided through the International Association
of Chiefs of Police (IACP). The three tests of the SFST are:

• Horizontal gaze nystagmus (HGN),
• Walk-and-turn, and
• One-leg stand.

These tests are administered systematically and are evaluated according to
measured responses of the suspect.

HGN TESTING
Horizontal gaze nystagmus is an involuntary jerking of the eye which occurs

naturally as the eyes gaze to the side. Under normal circumstances, nystagmus
occurs when the eyes are rotated at high peripheral angles. However, when a person
is impaired by alcohol, nystagmus is exaggerated and may occur at lesser angles. An
alcohol-impaired person will also often have difficulty smoothly tracking a moving
object. In the HGN test, the officer observes the eyes of a suspect as the suspect
follows a slowly moving object such as a pen or small flashlight, horizontally with
his or her eyes. The examiner looks for three indicators of impairment in each eye:
if the eye cannot follow a moving object smoothly, if jerking is distinct when the eye
is at maximum deviation, and if the angle of onset of jerking is within 45 degrees of
center. If, between the two eyes, four or more clues appear, the suspect likely has a
BAC of 0.10 or greater. NHTSA research indicates that this test allows proper
classification of approximately 77 percent of suspects. HGN may also indicate
consumption of seizure medications, phencyclidine, a variety of inhalants,
barbiturates, and other depressants.

WALK AND TURN
The walk-and-turn test and one-leg stand test are “divided attention” tests

that are easily performed by most unimpaired people. They require a suspect to
listen to and follow instructions while performing simple physical movements.
Impaired persons have difficulty with tasks requiring their attention to be divided
between simple mental and physical exercises.

In the walk-and-turn test, the subject is directed to take nine steps, heel-to-toe,
along a straight line. After taking the steps, the suspect must turn on one foot and



Final Report
Validation of the SFST Battery at BACs Below 0.10 Percent

-- 33 --

return in the same manner in the opposite direction. The examiner looks for eight
indicators of impairment: if the suspect cannot keep balance while listening to the
instructions, begins before the instructions are finished, stops while walking to
regain balance, does not touch heel-to-toe, steps off the line, uses arms to balance,
makes an improper turn, or takes an incorrect number of steps. NHTSA research
indicates that 68 percent of individuals who exhibit two or more indicators in the
performance of the test will have a BAC of 0.10 or greater.

ONE LEG STAND
In the one-leg stand test, the suspect is instructed to stand with one foot

approximately six inches off the ground and count aloud by thousands (One
thousand-one, one thousand-two, etc.) until told to put the foot down. The officer
times the subject for 30 seconds. The officer looks for four indicators of impairment,
including swaying while balancing, using arms to balance, hopping to maintain
balance, and putting the foot down. NHTSA research indicates that 65 percent of
individuals who exhibit two or more such indicators in the performance of the test
will have a BAC of 0.10 of greater.

COMBINED MEASURES
NHTSA’s SFST training materials instruct officers in the use of the following

decision table for combining the results of the HGN and Walk and Turn test.
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Along the top of the table, circle the number of the 
subject's HGN clues. Along the left side of the table, 
circle the number of the subject's Walk and Turn clues. 
Draw a line down from the number of HGN clues and 
a line across from the number of Walk and Turn clues. 
If the intersection is within the shaded area, the subject 
has a BAC ≥0.10 percent. 



DWI INVESTIGATION FIELD NOTES
I. NAME_____________________________________________ SEX_____________________ RACE________

ADDRESS_________________________________________ CITY/STATE______________ OP.LIC.NO.____

D.O.B.__________/__________/__________ SOC. SEC. #_____________________________________________

VEHICLE MAKE________________________________ YEAR__________ LIC.__________ STATE_________

DISPOSITION______________________________________ NO. PASSENGERS_____________

INCIDENT LOCATION___________________________________________________________________________

DATE________/__________/__________ TIME______________ CRASH YES NO

II. VEHICLE IN MOTION
INITIAL OBSERVATIONS ________________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF STOP ________________________________________________________________________

_________________________________________________________________________________________________

III. PERSONAL CONTACT
OBSERVATION OF DRIVER ______________________________________________________________________

_________________________________________________________________________________________________

STATEMENTS _________________________________________________________________________________

_________________________________________________________________________________________________

PRE-EXIT SOBRIETY TESTS _____________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF THE EXIT _____________________________________________________________________

_________________________________________________________________________________________________

ODORS _______________________________________________________________________________________

_________________________________________________________________________________________________

GENERAL OBSERVATIONS
SPEECH ______________________________________________________________________________________

ATTITUDE ____________________________________________________________________________________

CLOTHING ___________________________________________________________________________________

PHYSICAL DEFECTS / DRUGS OR MEDICATIONS USED______________________________________________

IV. PRE-ARREST SCREENING
HORIZONTAL GAZE NYSTAGMUS

LEFT RIGHT

Equal Pupils      9 Yes 9 No k LACK OF SMOOTH PURSUIT

Equal Tracking      9 Yes 9 No k DISTINCT AND SUSTAINED NYSTAGMUS AT MAXIMUM DEVIATION

Vertical Nystagmus     9 Yes 9 No k ONSET OF NYSTAGMUS PRIOR TO 45 DEGREES

Other (i.e., Resting Nystagmus)_____________________________________________________



PBT (1) (optional)  Time:__________  Results:__________ PBT (2) (optional)  Time:__________  Results:__________

Type of Footwear

WALK AND TURN
INSTRUCTIONS STAGE

CANNOT KEEP BALANCE 

STARTS TOO SOON      

WALKING STAGE

FIRST NINE STEPS SECOND NINE STEPS

STOPS WALKING

MISSES HEEL -TO- TOE

STEPS OFF LINE

RAISES ARMS

ACTUAL STEPS TAKEN

IMPROPER TURN (Describe) _________________________________________________________________________

CANNOT DO TEST (EXPLAIN) ________________________________________________________________________

_________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

ONE LEG STAND

L R

Sways while balancing.

Uses arms to balance.

Hopping.

Puts foot down.

CANNOT DO TEST (EXPLAIN) ___________________________________________________________________________

_____________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

OTHER FIELD SOBRIETY TESTS
NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________
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SESSION IX 
             

TEST BATTERY DEMONSTRATIONS 
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SESSION IX 
             
             
TEST BATTERY DEMONSTRATIONS 
             

Upon successfully completing this session, the participant will be able to: 
            
o Demonstrate the appropriate administrative procedures for the Standardized

Field Sobriety Testing Battery. 
             
             
             
             
             
             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Live Classroom Demonstrations o Instructor-Led Demonstration 
             
B. Video Demonstration o Participant Demonstration 
             

o Video Presentation 
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TEST BATTERY DEMONSTRATIONS 
             
             
In this session, you will have the opportunity to observe several demonstrations of

the three Standardized Field Sobriety Tests.  Your instructors will conduct some of

these demonstrations.  Other demonstrations will be provided on video. 
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SESSION X 
             

"DRY RUN" PRACTICE SESSION 
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SESSION X 
             
            
"DRY RUN" PRACTICE SESSION 
             

Upon successfully completing this session, the participant will be able to: 
             
o Demonstrate the proper administration of the three Standardized Field

Sobriety Tests. 
             
             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Procedures and Group Assignments o Instructor-Led Presentation 
             
B.  Live Administration of SFST Battery o Instructor-Led Demonstration
             
C. Hands On Practice o Participant Practice Session 
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"DRY RUN" PRACTICE SESSION 
             
             
In this session, you will work with other participants, taking turns administering

the  Standardized Field Sobriety Tests to each other.  When you are not

administering a test or serving as the test subject, you will be expected to observe

the test administrator and subsequently help critique their performance. 

The Student Performance Checklist (shown on the next two pages) should be used

to help you monitor a fellow student's performance as a test administrator. 
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PARTICIPANT PERFORMANCE CHECKLIST 

STANDARDIZED FIELD SOBRIETY TEST BATTERY 

             

Student Name:                                                                 Date:                                  

I. HORIZONTAL GAZE NYSTAGMUS 

             

         1. Have subject remove glasses if worn. 

         2. Stimulus held in proper position (approximately 12"-15" from nose,

slightly above eye level). 

             

         3. Check for equal pupil size and resting nystagmus. 

             

         4. Check for equal tracking.

             

         5. Smooth movement from center of nose to maximum deviation in

approximately 2 seconds and then back across subject's face to

maximum deviation in right eye, then back to center.  Check left eye,

then right eye.  (Repeat)

         6. Eye held at maximum deviation for a minimum of four seconds (no

white showing).  Check left eye, then right eye.   (Repeat)
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         7. Eye moved slowly (approximately 4 sec.) from center to 45 angle. 

Check left eye, then right eye.   (Repeat)

             

         8. Check for Vertical Gaze Nystagmus.   (Repeat)

             

II. WALK-AND-TURN 

             

         1. Instructions given from a safe position. 

             

         2. Tells subject to place feet on line in heel-to-toe manner (left foot behind

right foot) with arms at sides and gives demonstration. 

             

         3. Tells subject not to begin test until instructed to do so and asks if

subject understands. 

             

         4. Tells subject to take nine heel-to-toe steps and demonstrates. 

             

         5. Explains and demonstrates turning procedure. 

             

         6. Tells subject to return with nine heel-to-toe steps. 
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         7. Tells subject to count steps out loud. 

             

         8. Tells subject to look at feet while counting. 

             

         9. Tells subject not to raise arms from sides. 

             

         10. Tells subject not to stop once they begin. 

             

         11. Asks subject if all instructions are understood. 

III. ONE-LEG STAND 

         1. Instructions given from a safe position. 

             

         2. Tells subject to stand straight, place feet together, and hold arms at

sides. 

            

         3. Tells subject not to begin test until instructed to do so and asked if

subject understands. 

             

         4. Tells subject to raise one leg, either leg, approximately 6" from the

ground, keeping raised foot parallel to the ground, and gives

demonstration. 
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         5. Tells subject to keep both legs straight and to look at elevated foot. 

             

         6. Tells subject to count by thousands in the following manner: one

thousand and one, one thousand and two, one thousand and three,

until told to stop, and gives demonstration.

         7. Checks actual time subject holds leg up. 

             

            

             

             

             

             

             

             

Instructor:                                                                                                                          
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SESSION XI
             

"TESTING SUBJECTS" PRACTICE:  FIRST SESSION 
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SESSION XI
             
             
"TESTING SUBJECTS" PRACTICE:  FIRST SESSION 
             

Upon successfully completing this session, the participant will be able to: 
             
o Properly administer the SFST's. 
             
o Properly observe and record subject's performance utilizing the standard

notetaking guide. 

o Properly interpret the subject's performance.

o Proper use and maintenance of the SFST Field Arrest Log.

             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Procedures o Instructor-Led Presentation 
             
B. Hands-on Practice o Participant Practice Session 

C. Use and Maintenance of SFST Field o Instructor-Led Presentation
Arrest Log 

    
D. Session Wrap-Up o Instructor-Led Discussion 
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"TESTING SUBJECTS" PRACTICE:  FIRST SESSION 

During this session, you will work with several other participants to administer
Standardized Field Sobriety Tests to volunteers who have consumed alcoholic
beverages.  Some of these volunteers will have BACs above 0.08.  Others will be
below that level.  You will carefully note and record the volunteers' performance,
and attempt to distinguish those above 0.08 from those below 0.08. 

You will also learn to record your observations on a SFST Field Arrest Log.
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SFST FIELD ARREST LOG

Date Name HGN WAT OLS
BAC

+/- .08
Arrest

Not Arrest
Measured

BAC Remarks



ATTACHMENT(S)



DWI INVESTIGATION FIELD NOTES
I. NAME_____________________________________________ SEX_____________________ RACE________

ADDRESS_________________________________________ CITY/STATE______________ OP.LIC.NO.____

D.O.B.__________/__________/__________ SOC. SEC. #_____________________________________________

VEHICLE MAKE________________________________ YEAR__________ LIC.__________ STATE_________

DISPOSITION______________________________________ NO. PASSENGERS_____________

INCIDENT LOCATION___________________________________________________________________________

DATE________/__________/__________ TIME______________ CRASH YES NO

II. VEHICLE IN MOTION
INITIAL OBSERVATIONS ________________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF STOP ________________________________________________________________________

_________________________________________________________________________________________________

III. PERSONAL CONTACT
OBSERVATION OF DRIVER ______________________________________________________________________

_________________________________________________________________________________________________

STATEMENTS _________________________________________________________________________________

_________________________________________________________________________________________________

PRE-EXIT SOBRIETY TESTS _____________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF THE EXIT _____________________________________________________________________

_________________________________________________________________________________________________

ODORS _______________________________________________________________________________________

_________________________________________________________________________________________________

GENERAL OBSERVATIONS
SPEECH ______________________________________________________________________________________

ATTITUDE ____________________________________________________________________________________

CLOTHING ___________________________________________________________________________________

PHYSICAL DEFECTS / DRUGS OR MEDICATIONS USED______________________________________________

IV. PRE-ARREST SCREENING
HORIZONTAL GAZE NYSTAGMUS

LEFT RIGHT

Equal Pupils      9 Yes 9 No k LACK OF SMOOTH PURSUIT

Equal Tracking      9 Yes 9 No k DISTINCT AND SUSTAINED NYSTAGMUS AT MAXIMUM DEVIATION

Vertical Nystagmus     9 Yes 9 No k ONSET OF NYSTAGMUS PRIOR TO 45 DEGREES

Other (i.e., Resting Nystagmus)_____________________________________________________



PBT (1) (optional)  Time:__________  Results:__________ PBT (2) (optional)  Time:__________  Results:__________

Type of Footwear

WALK AND TURN
INSTRUCTIONS STAGE

CANNOT KEEP BALANCE 

STARTS TOO SOON      

WALKING STAGE

FIRST NINE STEPS SECOND NINE STEPS

STOPS WALKING

MISSES HEEL -TO- TOE

STEPS OFF LINE

RAISES ARMS

ACTUAL STEPS TAKEN

IMPROPER TURN (Describe) _________________________________________________________________________

CANNOT DO TEST (EXPLAIN) ________________________________________________________________________

_________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

ONE LEG STAND

L R

Sways while balancing.

Uses arms to balance.

Hopping.

Puts foot down.

CANNOT DO TEST (EXPLAIN) ___________________________________________________________________________

_____________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

OTHER FIELD SOBRIETY TESTS
NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________
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SESSION XI-A
             

"TESTING SUBJECTS" PRACTICE:  FIRST SESSION 
(OPTIONS ONE OR TWO)
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SESSION XI-A
             
             
"TESTING SUBJECTS" PRACTICE:  FIRST SESSION (OPTIONS ONE OR TWO)
             

Upon successfully completing this session, the participant will be able to: 
             
o Properly administer the SFST's. 
             
o Properly observe and record subject's performance utilizing the standard note

taking guide. 
             
o Properly interpret the subject's performance.

o Proper use and maintenance of the SFST Field Arrest Log. 

             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Procedures o Instructor-Led Presentation 
             
B. Practical Exercise o Participant Practice Session 

C. Use and Maintenance of SFST Field o Instructor-Led Presentation
Arrest Log

 
D. Session Wrap-Up o Instructor-Led Discussion 
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"TESTING SUBJECTS" PRACTICE:  FIRST SESSION 

If you are attending either OPTION ONE OR OPTION TWO OF THIS TRAINING
PROGRAM, you will work with several other participants in observing video-taped
volunteers who have consumed alcoholic beverages.  Some of these volunteers will
have BACs above 0.08.  Others will be below that level.  You will carefully note and
record the volunteers' performance, and attempt to distinguish those "0.08 and
above" from those "below 0.08". 

You will also learn to record your observations on a SFST Field Arrest Log. 
IACP/NHTSA strongly recommends that participants attending OPTION ONE OR
OPTION TWO OF THIS TRAINING maintain a SFST Field Arrest Log. 
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SFST FIELD ARREST LOG

Date Name HGN WAT OLS
BAC

+/- .08
Arrest

Not Arrest
Measured

BAC Remarks



HANDOUT(S)
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SESSION XII 
             

PROCESSING THE ARRESTED SUSPECT
AND

PREPARATION FOR TRIAL
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SESSION XII 
             
             
PROCESSING THE ARRESTED SUSPECT AND PREPARATION FOR TRIAL 
             

Upon successfully completing this session, the participant will be able to: 
             
o Discuss the importance of correct processing and report writing procedures in

DWI arrests. 
             
o Discuss the correct sequence of DWI suspect processing procedures. 
             
o Discuss the essential elements of the DWI arrest report. 
             
o Discuss the importance of pre-trial conferences and presentation of evidence in

the DWI trial. 
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. The Processing Phase o Instructor-Led Presentations 
             
B. Preparing the DWI Arrest Report:

Documenting The Evidence o Video Presentations 
             
C. Narrative DWI Arrest Report o Interactive Discussion 
             
D. Case Preparation and Pre-trial o Video Presentations

Conference 
             
E. Guidelines for Direct Testimony o Video Presentations
             
      



HS 178  R2/06 XII-1

PROCESSING THE ARRESTED SUSPECT
AND PREPARATION FOR TRIAL

             
The successful prosecution of a DWI case is dependent upon the officer's ability to
organize and present all relevant evidence of each element of the DWI violation. 
The officer must keep in mind that virtually all of this evidence must be compiled
during the three phases of detection -- vehicle in motion, personal contact, and
pre-arrest screening.  The officer must be able to establish the level of impairment
at the time that the violation occurred, therefore, observations are of critical import-
ance.  Subsequent evidence of impairment, such as the evidential chemical test
result(s) and/or the evidence gathered during a drug evaluation, will be admissible
only when a proper arrest has been made.  The efforts expended in detecting,
apprehending, investigating and testing/evaluating the DWI violator will be of little
value if there is not sufficient evidence to prove every element of the violation. 
             
Accordingly, if the evidence is not presented clearly and convincingly in court, the
case may be lost, no matter how good that evidence may be.  Therefore, it is
essential that officers develop the ability to write a clear and concise report
describing their observations and results of their investigation for presentation to
the prosecutor. 
             
What is evidence?  Evidence is any means by which some alleged fact that has been
submitted to investigation may either be established or disproved.  Evidence of a
DWI violation may be of various types: 
             

a. Physical (or real) evidence:  something tangible, visible, audible (e.g. a blood
sample or a partially empty can of beer). 

             
b. Well established facts (e.g. judicial notice of accuracy of the breath test

device when proper procedures are followed). 
             

c. Demonstrative evidence:  demonstrations performed in courtroom (e.g. field
sobriety tests). 

             
d. Written matter of documentation (e.g. the citation, the alcohol influence

report, the drug evaluation report, evidential chemical test results, etc.). 
             

e. Testimony (the officer's verbal description of what was seen, heard, smelled,
etc.). 

             
The prosecutor must be able to establish that the defendant was driving or
operating a vehicle on a highway or within the state while under the influence of
alcohol or drugs.  The prosecutor also must establish that the following procedures
were followed: 
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a. That there were reasonable grounds for arrest. 
             

1. That the accused was the operator or in actual physical control of the
vehicle. 

2. That there were grounds for stopping/contacting the accused. 
             

3. That there was probable cause to believe that the accused was impaired. 

b. That proper arrest procedures were followed. 
             

c. That proper regard was given to suspect's rights. 
             

d. That subsequent observation and interview of the suspect provided
additional evidence relevant to the alleged offense. 

             
 e. That there was a proper request for the suspect to submit to the chemical

test. 
             
The prosecutor's case will largely be based upon the officer's investigation, and in
particular on the arrest report. 
             
While it is true that many items which are critical to the prosecution are
documented on special forms, the officer must keep in mind that the prosecutor may
not have the time to search out relevant facts.  The decision may be made to amend
or reduce or even dismiss the case on the basis of the arrest report alone. 
             
It is, therefore, essential that the report clearly and accurately describe the total
sequence of events from the point the subject was first observed, through the arrest,
the drug evaluation (if conducted), and subsequent release or incarceration. 
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Guidelines for Note Taking 
             
One of the critical tasks in the DWI enforcement process is the recognition and
retention of facts that establish probable cause to stop, investigate and
subsequently arrest persons suspected of driving or operating a vehicle while
impaired by alcohol and/or other drugs.  The evidence gathered during the detection
process must establish the elements of the violation, and must be documented to
support successful prosecution of the violator.  This evidence is largely sensory
(see-smell-hear) in nature, and therefore is extremely short lived. 

Police officers must be able to recognize and act on facts and circumstances with
which they are confronted.  But the officer must also be able to recall those
observations, and describe them clearly and convincingly, to secure a conviction. 
The officer is inundated with evidence of DWI (sights, sounds, smells, etc.)
recognizes it, and bases the decision to stop, investigate and arrest on their
observations.
             
Since evidence of a DWI violation is short lived, police officers need a system and
tools for recording field notes at scenes of DWI investigations.  Technological
advances have made it possible to use audio tape recorders and video tape recorders
in the field and they provide an excellent means of documenting this short lived
evidence.  However, the vast majority of officers must rely on their own field notes. 

One way of improving the effectiveness of field notes is to use a structured note
taking guide.  This type of form makes it very easy to record brief "notes" on each
step of the detection process, and ensures that vital evidence is documented.  The
field notes provide the information necessary for completion of required DWI report
forms and assist the officer in preparing a written account of the incident.  The field
notes will also be useful if the officer is required to provide oral testimony, since
they can be used to refresh the officer's memory. 

A model note taking guide has been developed for use in the basic course.  DWI
Detection and Standardized Field Sobriety Testing course (see attached copy). 
             
Section I provides space to record basic information describing the suspect, the
vehicle, the location, and the date and time the incident occurred. 
             
Section II provides space to record brief descriptions of the vehicle in motion
(Detection Phase One), including initial observation of the vehicle in operation, and
observation of the stopping sequence. 
             
Section III provides space to record brief descriptions of the personal contact with
the suspect (Detection Phase Two), including observation of the driver, statements
or responses made by the driver or passengers, the results of any pre-exit sobriety
tests, observation of the driver exiting the vehicle, and any odors that may be
present. 
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Section IV provides space to record the results of all field sobriety tests that were
administered, and the results of the preliminary breath test (PBT) if it was given. 
             
Section V provides space to record the officer's general observations, such as the
suspect's manner of speech, attitude, clothing, etc.  Any physical evidence collected
should also be noted in this section. 
             
The Processing Phase 
             
The Processing Phase of a DWI Enforcement incident is the bridge between arrest
and conviction of a DWI offender.  Processing involves the assembly and
organization of all of the evidence obtained during the detection phase, to ensure
that the evidence will be available and admissible in court.  Processing also involves
obtaining additional evidence, such as a scientific chemical test or tests of the
suspect's breath, blood, etc. 

Typically, the processing phase may involve the following tasks: 
             

o Inform the offender that they are under arrest. 
o "Pat-down" or frisk the offender. 
o Handcuff the offender. 
o Secure the offender in the patrol vehicle. 
o Secure the offender's vehicle, passengers, property. 
o Transport the offender to an appropriate facility. 
o (If applicable) arrange for video taping. 
o Advise offender of rights and obligations under the Implied Consent Law.
o Administer the evidential chemical test(s). 
o Advise offender of Constitutional Rights (Miranda Admonition). 
o Interview the offender. 
o Incarcerate or release the offender. 
o Complete the required reports. 

Guidelines for Writing the Narrative Report 
             
Report writing is an essential skill for a police officer.  Good report writing becomes
second nature with practice.  While there is no one best way to write an arrest
report, it is helpful to follow a simple format.  Departmental policies and/or special
instructions or requirements of the prosecutor provide some guidance. 

Detection and arrest 
             

During the detection phase of the DWI arrest process, the arresting officer must
mentally note relevant facts to support the decision to arrest. 
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These facts are then recorded in the form of field notes and are used to refresh
officer's memory when the formal arrest report is prepared. 

             
The following block outline format identifies some of the essential ingredients in
a DWI offense (arrest) report: 

             
o Initial Observations - Describe your first observations of the subject's

actions.  What drew your attention to the vehicle?  Your first
observations are important.  Be sure to record the time and location of
the first event. 

             
o Vehicle Stop - Record any unusual actions taken by the subject.  How

did the subject react to the emergency light and/or siren?  Was it a
normal stop?  Be specific. 

             
o Contact Driver - Record your observations of the subject's personal

appearance, condition of the eyes, speech, etc.  Record the name and
number of passengers in the vehicle and where they sat.  Describe any
unusual actions taken by the subject. 

o Driving or Actual Physical Control - In some cases, you may not use the
subject's driving behavior as the basis for the contact.  Your first contact
could result from a crash investigation or a motorist assistance type of
contact.  Your observations and documentation must establish that the
subject was driving or in actual physical control of the vehicle. 

o Exit From Vehicle - Record your observations of the subject's exit from
the vehicle and include any unusual actions taken by the subject.

             
o Field Sobriety Tests - Describe the subject's actions when you

administered the field sobriety tests.  Be specific. 
             

o Arrest - Document the arrest decision and ensure that all elements of
the violation have been accurately described. 

             
o Disposition/Location of Vehicle and Keys - Indicate where the vehicle

was secured or towed and the location of the keys.  If the vehicle was
released to another party or was driven by a backup officer, record that
fact. 

             
o Disposition of Passenger and/or Property - Ensure that passengers and

property are properly cared for. 
             

o Transportation - Describe where the subject was transported for
evidential testing.  Document time of departure and arrival.  (This
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information can be obtained from the radio log).  Note any spontaneous
comments made by the suspect. 

             
o Evidential Test - Document which test(s) were administered and by

whom.  Be sure to include the evidential test(s). 
             

o Implied Consent/Miranda Warning - Document that the admonishments
were given at the appropriate point in the investigation. 

             
o Witness Statements - List all witnesses and attach copies of their

statements. 
             

o Notification of Offender's Attorney or Other Party - Document the time
and result of subject's telephone call to an attorney or other party. 

             
  o Citation/Complaint - Document that the traffic citation/complaint was

issued at the appropriate time if applicable. 
             
  o Incarceration or Release - Document the time and place of incarceration

or the name and address of the responsible party to whom the offender
was released.  Be sure to record the time. 

  o Additional Chemical Test - If the subject is authorized to request
additional chemical tests and does so, record the type of test, time
administered, location, and party administering the test. 

             
The foregoing list is not intended to be all inclusive.  In many cases, several
points will not be needed. 

             
The narrative does not have to be lengthy, but it must be accurate.  Remember,
successful prosecution depends on your ability to describe the events you
observed.  Often a trial can be avoided (i.e., an offender may plead guilty) when
you do a good job in preparing your arrest report. 

             
A sample report providing an example of the block outline format is attached. 

             
Case Preparation and Pre-trial Conference 
             
Case preparation begins with your first observation and contact with the suspect. 
It is essential that all relevant facts and evidence are mentally noted and later
documented in field notes or other official forms. 
             

Guidelines for Case Preparation 
             

o Use field notes to document evidence. 
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o Accurately note statements and other observations. 

             
o Review the case with other officers who witnessed the arrest or

otherwise assisted you and write down relevant facts. 
             

o Collect and preserve all physical evidence. 
             

o Prepare all required documents and a narrative report. 
             

o Resume. 
             

Remember, it is essential that all reports be consistent.  If differences occur, be
sure to adequately explain them.  The defense will try to impeach your
testimony by pointing out seemingly minor inconsistencies. 

             
Preparation for Trial 

             
Upon receipt of a subpoena or other notification of a trial date, review all
records and reports to refresh your memory.  If appropriate, revisit the scene of
the arrest.  Compare notes with assisting officers to ensure that all facts are
clear. 

 During discovery, list all evidence and properly document it.  Remember,
evidence may be excluded if proper procedures are not followed. 

             
 Attention to detail is very important. 
             
 Pre-trial Conference 
             
 Successful prosecution is dependent upon the prosecutor's ability to present a

clear and convincing case based on your testimony, physical evidence, and
supporting evidence/testimony from other witnesses and experts. 

             
 If at all possible, arrange a pretrial conference with the prosecutor.  Review

with the prosecutor all evidence and all basis for your conclusions.  If there are
strong/weak points in your case, bring them to the prosecutor's attention.  Ask
the prosecutor to review the questions to be asked on the witness stand.  Point
out when you do not know the answer to a question.  Ask the prosecutor to
review questions and tactics the defense attorney may use.  Make sure your
resume is current.  Review your credentials and qualifications with the
prosecutor. 
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 If you cannot have a pretrial conference, try to identify the main points about
the case, and be sure to discuss these with the prosecutor during the few
minutes you will have just before the trial. 

Guidelines for Direct Testimony 
             
 Your basic task is to establish the facts of the case:  that the suspect was

driving or in actual physical control of a vehicle, on a highway or other specified
location, within the court's jurisdiction, and was impaired by alcohol and/or
other drugs.  In other words, to present evidence to establish probable cause for
the arrest and conclusive evidence that the violation in fact was committed. 

             
Describe in a clear and convincing manner all relevant observations during the
three detection phases and those subsequent to the arrest.  Describe clearly how
the suspect performed (e.g., "stepped off the line twice, raised the arms three
times, etc.").  By presenting your observations clearly and convincingly, you will
allow the fact of the suspect's impairment to speak for itself. 

             
Always keep in mind that juries typically focus on an officer's demeanor as
much or more than on the content of the testimony.  Strive to maintain your
professionalism and impartiality.  Be clear in your testimony; explain technical
terms in layman's language; don't use jargon, abbreviations, acronyms, etc.  Be
polite and courteous.  Do not become agitated in response to questions by the
defense.  Above all, if you don't know the answer to a question, say so.  Don't
guess at answers, or compromise your honesty in any way.  Be professional and
present evidence in a fair and impartial manner. 

Typical Defense Tactics 
             

In many cases, you will be the key witness for the prosecution.  Therefore, the
defense will try very hard to cast doubt on your testimony. 

             
The defense may ask some questions to challenge your observations and
interpretations.  For example, you may be asked whether the signs, symptoms
and behaviors you observed in the suspect couldn't have been caused by an
injury or illness, or by something other than the alcohol/drugs you concluded
were present.  You may also be asked questions whose purpose is to make it
appear as if you weren't really certain that you actually saw what you say you
saw.  Answer these questions honestly, but carefully.  If your observations are
not consistent with what an illness or injury would produce, explain why not. 
Make it clear that your conclusions about alcohol/drug impairment is based on
interpretation of the observed facts. 

             



HS 178  R2/06 XII-9

The defense may also attempt to challenge your credentials by asking questions
to cast doubt on the formal training you have had.  There may also be an
attempt to ask questions to "trip you up" on technical or scientific issues, and
make it appear that you are less knowledgeable than you should be or claim to
be.  Stick to absolute honesty.  Answer all questions about your training fully
and accurately, but don't embellish.  Don't try to make the training appear to
have been more elaborate or extensive than it really was.  Answer scientific or
technical questions only if you know the answer.  Otherwise, admit that you
don't know.  Don't try to fake or guess the answers. 

             
And, the defense may ask questions to challenge your credibility.  You may be
asked several very similar questions, in the hope that your answers will be
inconsistent.  You may be asked questions whose purpose is to show that you
had already formed your opinion well before the suspect completed the field
sobriety tests.  And, you may be asked questions that try to suggest that you
eliminated portions of the tests or only gave incomplete or confusing
instructions.  Guard against these kinds of defense challenges by always
performing complete, standardized field sobriety tests, exactly as you have been
taught.  Standardization will ensure both consistency and credibility. 



ATTACHMENT(S)
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DWI INCIDENT REPORT 
             
Defendant: Eryn Greenfield 
Age: 31
Date of Birth: 10/03/70
Date of Arrest: XX-XX-XX 
Time of Arrest: 9:20 pm 
CA - D.L. #: CA 1234567
             
First Observations: 
             
On XX-XX-XX at approximately 9:00 p.m., I was patrolling westbound on Reed Avenue at
the intersection with Interstate-80 (fully marked CHP patrol vehicle #904534).  I was
stopped at the intersection preparing to make a left turn onto eastbound I-80.  I observed a
yellow Volkwagon (S/V) traveling down the eastbound I-80 exit ramp approaching the
intersection with Reed Avenue.  I noticed the S/V traveling with no headlights. 
Furthermore, I noticed the right tires of the S/V travel over the solid white fog line on the
exit ramp by approximately 2 feet.  The S/V made a brief stop at the intersection, then
made a right turn onto eastbound Reed Avenue.  I made a U-turn and followed the S/V. 
The S/V then made a wide right turn from Reed Avenue onto southbound Riverpoint Drive. 
An enforcement stop was initiated at which point the S/V began to pull to the right.  At the
point the right front tire of the S/V rubbed up onto the raised concrete curb that paralleled
the roadway.

Observations After The Stop:

I approached the S/V on the passenger side and made contact with the driver (convertible-
top down).  I immediately noticed that the driver had red and watery eyes.  I advised her of
the reason for the stop and asked if her vehicle had any mechanical problems.  She stated,
“no.”  I requested her driver’s license, registration, and insurance.  The driver removed a
stack of cards from her wallet, which was located in her purse on right front passenger seat. 
She began sifting through the stack of cards.  I observed her clearly pass by her license and
continue searching through the cards.  Unable to locate her license on the first attempt, she
started over at the top and located the license on the second attempt.  She was identified as
Eryn Greenfield by California driver’s license (#CA1234567).  After handing me the license,
she did not make an attempt to retrieve the other documents I had requested.  I asked her
again for the registration and insurance cards.  She then retrieved them out of the glove
compartment.  I asked her how much alcohol she had consumed and she stated “a couple of
beers about an hour ago.”  I asked her what size and type of beer and she replied with 12oz.
bottles of Heineken.  I asked her if she felt the effects of the drinks and she stated, “No, I
feel fine.”  As she spoke, I noticed that her speech was slurred.  I asked her to exit the
vehicle and step to the side walk so I could administer several field sobriety tests to her (see
field sobriety test section).  As she exited the vehicle, she stepped around the front as
instructed, then stumbled on the raised curb.  I asked her several pre-field sobriety test
questions of which she answered accordingly (see page 2 of face page).  As I communicated
with her, I smelled an odor of alcoholic beverage emitting from her breath.
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Field Sobriety Tests: 
             
This evaluation was performed on Riverpoint Drive, just south of Reed Avenue.  The
evaluation surface was smooth concrete.  Lighting conditions consisted of patrol vehicle
headlights, spotlights, overhead lights, streetlight, and my flashlight.  No surface defects
were noted or claimed.

Horizontal Gaze Nystagmus (explained):

I observed lack of smooth pursuit, distinct and sustained nystagmus at maximum
deviation, and an onset of nystagmus prior to 45 degrees in both of Greenfield’s eyes.

Walk and Turn (explained and demonstrated):

Instruction Stage: Lost balance (feet broke apart)

Walking Stage (1st Nine): Walked 10 steps (counted 10).
Raised left arm over 6 inches away from body to assist
with balance (at steps 4-5).

Walking Stage (2nd Nine): Walked 10 steps (counted 9).
Raised left arm over 6 inches away from body to assist
with balance (at steps 6-7).

Turn: Lost balance during turn.

One Leg Stand (explained and demonstrated):

Greenfield raised her left leg and began counting.  She put her foot down on counts
1006 and 1009.  As she was counting, she skipped 1017 (counting from 1016 to 1018). 
Used right arm for balance (6+ inches from body).  She counted to 1019 after 30
seconds.

Arrest:

Based on the following information, I formed the opinion that Greenfield was driving under
the influence of an alcoholic beverage:

! Driving at night with no headlights.
! Driving to the right of the solid white fog line on exit ramp.
! Making wide right turn from eastbound Reed Avenue to southbound Riverpoint

Drive.
! Right tire rubbing against raised concrete curb after stop was initiated.
! My observed divided attention problems while retrieving her license/registration

and insurance.
! Her red, watery eyes, and slurred speech.
! Her admissions to consuming alcoholic beverages.
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! Stumbling over curb after exiting the vehicle.
! Odor of alcoholic beverage emitting from her breath.
! My observed signs of impairment as she performed the field sobriety tests.

I arrested Greenfield for driving under the influence of an alcoholic beverage at 9:20 p.m.
Greenfield was given the proper chemical testing advisement.  She chose a breath test and
was transported to the breath testing facility.  She provided two breath samples of 0.10 and
0.10 at 9:50 p.m. and 9:52 p.m.  She was then booked along with her property.

Recommendations:

I recommend a copy of this report be forwarded to the district attorney’s office for review
and prosecution of Greenfield for driving under the influence and driving with a blood
alcohol concentration at or above the legal state limit.

Vehicle Disposition:

Greenfield’s vehicle was stored by Reliable Towing.



HS 178  R2/06

             
             
             
             
             
             
             
             
             

SESSION XIII 
             

REPORT WRITING EXERCISE 
AND MOOT COURT 
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SESSION XIII 
             
             
REPORT WRITING EXERCISE AND MOOT COURT 
            
             
Upon successfully completing this session, the participant will be able to: 
             
o Discuss the required information on a narrative arrest report. 
             
o Successfully complete a narrative arrest report. 
             
o Discuss the need for competent courtroom testimony. 
             
o Demonstrate the proper techniques of courtroom testimony. 
             
             
             
             
             
             
             
             
            
CONTENT SEGMENTS  LEARNING ACTIVITIES 
             
A. Procedures and Assignments o Instructor-Led Presentation 
             
B. Report Writing Exercise o Video Presentation 
             
C. Participant’s Courtroom Testimony 

Exercise o Writing Skills Exercise 
             

o Courtroom Testimony Exercise 
             

o Instructor-Led Discussion 
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REPORT WRITING EXERCISE AND MOOT COURT 
             
In this session, you will view a video of a simulated DWI arrest, after which you will

write a narrative arrest report based on your observations.  Some students

subsequently will be selected to "testify" about the incident in a moot court. 



ATTACHMENT(S)



DWI INVESTIGATION FIELD NOTES
I. NAME_____________________________________________ SEX_____________________ RACE________

ADDRESS_________________________________________ CITY/STATE______________ OP.LIC.NO.____

D.O.B.__________/__________/__________ SOC. SEC. #_____________________________________________

VEHICLE MAKE________________________________ YEAR__________ LIC.__________ STATE_________

DISPOSITION______________________________________ NO. PASSENGERS_____________

INCIDENT LOCATION___________________________________________________________________________

DATE________/__________/__________ TIME______________ CRASH YES NO

II. VEHICLE IN MOTION
INITIAL OBSERVATIONS ________________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF STOP ________________________________________________________________________

_________________________________________________________________________________________________

III. PERSONAL CONTACT
OBSERVATION OF DRIVER ______________________________________________________________________

_________________________________________________________________________________________________

STATEMENTS _________________________________________________________________________________

_________________________________________________________________________________________________

PRE-EXIT SOBRIETY TESTS _____________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF THE EXIT _____________________________________________________________________

_________________________________________________________________________________________________

ODORS _______________________________________________________________________________________

_________________________________________________________________________________________________

GENERAL OBSERVATIONS
SPEECH ______________________________________________________________________________________

ATTITUDE ____________________________________________________________________________________

CLOTHING ___________________________________________________________________________________

PHYSICAL DEFECTS / DRUGS OR MEDICATIONS USED______________________________________________

IV. PRE-ARREST SCREENING
HORIZONTAL GAZE NYSTAGMUS

LEFT RIGHT

Equal Pupils      9 Yes 9 No k LACK OF SMOOTH PURSUIT

Equal Tracking      9 Yes 9 No k DISTINCT AND SUSTAINED NYSTAGMUS AT MAXIMUM DEVIATION

Vertical Nystagmus     9 Yes 9 No k ONSET OF NYSTAGMUS PRIOR TO 45 DEGREES

Other (i.e., Resting Nystagmus)_____________________________________________________



PBT (1) (optional)  Time:__________  Results:__________ PBT (2) (optional)  Time:__________  Results:__________

Type of Footwear

WALK AND TURN
INSTRUCTIONS STAGE

CANNOT KEEP BALANCE 

STARTS TOO SOON      

WALKING STAGE

FIRST NINE STEPS SECOND NINE STEPS

STOPS WALKING

MISSES HEEL -TO- TOE

STEPS OFF LINE

RAISES ARMS

ACTUAL STEPS TAKEN

IMPROPER TURN (Describe) _________________________________________________________________________

CANNOT DO TEST (EXPLAIN) ________________________________________________________________________

_________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

ONE LEG STAND

L R

Sways while balancing.

Uses arms to balance.

Hopping.

Puts foot down.

CANNOT DO TEST (EXPLAIN) ___________________________________________________________________________

_____________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

OTHER FIELD SOBRIETY TESTS
NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________
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SESSION XIV
             

"TESTING SUBJECTS" PRACTICE:  SECOND SESSION 
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SESSION XIV
             
             
"TESTING SUBJECTS" PRACTICE:  SECOND SESSION 
             

Upon successfully completing this session, the participant will be able to: 
             
o Properly administer the SFST's. 
             
o Properly observe and record subject's performance utilizing the standard

notetaking guide. 

o Properly interpret the subject's performance.

             
             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Procedures o Instructor-Led Presentation 
             
B. Hands-on Practice o Participant Practice Session 

C. Session Wrap-Up o Instructor-Led Discussion 
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"TESTING SUBJECTS" PRACTICE:  SECOND SESSION 

During this session, if you are attending the CORE CURRICULUM or OPTION
ONE training class, you will work with several other participants to administer
Standardized Field Sobriety Tests to volunteers who have consumed alcoholic
beverages.  Some of these volunteers will have BACs above 0.08.  Others will be
below that level.  You will carefully note and record the volunteers' performance,
and attempt to distinguish those "0.08 and above" from those "below 0.08". 

 You will be recording your observations on the SFST Field Arrest Log.             
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STUDENT PERFORMANCE CHECKLIST 
STANDARDIZED FIELD SOBRIETY TEST BATTERY 

             

Student Name:                                                                 Date:                                  

I. HORIZONTAL GAZE NYSTAGMUS 
             
          1. Have subject remove glasses if worn. 
             
          2. Stimulus held in proper position (approximately 12"-15" from nose,

slightly above eye level). 
             
          3. Check for equal pupil size and resting nystagmus.
             
          4. Check for equal tracking.
             
          5. Smooth movement from center of nose to maximum deviation in

approximately 2 seconds and then back across subject's face to
maximum deviation in right eye, then back to center.  Check left eye,
then right eye.  (Repeat)

             
          6. Eye held at maximum deviation for a minimum of four seconds (no

white showing).  Check left eye, then right eye.   (Repeat)
             
          7. Eye moved slowly (approximately 4 sec.) from center to 45 angle.  Check

left eye, then right eye.   (Repeat)
             
          8. Check for Vertical Gaze Nystagmus.   (Repeat)
             
II. WALK-AND-TURN 
             
          1. Instructions given from a safe position. 
             
          2. Tells subject to place feet on line in heel-to-toe manner (left foot behind

right foot) with arms at sides and gives demonstration. 
             
          3. Tells subject not to begin test until instructed to do so and asks if

subject understands. 
             
          4. Tells subject to take nine heel-to-toe steps and demonstrates. 
             
          5. Explains and demonstrates turning procedure. 
             
          6. Tells subject to return with nine heel-to-toe steps. 
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          7. Tells subject to count steps out loud. 
             
          8. Tells subject to look at feet while counting. 
             
          9. Tells subject not to raise arms from sides. 
             
          10. Tells subject not to stop once they begin. 
             
          11. Asks subject if all instructions are understood. 

III. ONE-LEG STAND 

          1. Instructions given from a safe position. 
             
          2. Tells subject to stand straight, place feet together, and hold arms at

sides. 
            
          3. Tells subject not to begin test until instructed to do so and asked if

subject understands. 
             
          4. Tells subject to raise one leg, either leg, approximately 6" from the

ground, keeping raised parallel to the ground and gives demonstration. 
             
          5. Tells subject to keep both legs straight and to look at elevated foot. 
             
          6. Tells subject to count by thousands in the following manner: one

thousand and one, one thousand and two, one thousand and three, until
told to stop, and gives demonstration.

          7. Checks actual time subject holds leg up. 
             
            
             
             
             
             
             
             
Instructor:                                                                                                                          
                                             



ATTACHMENT(S)



DWI INVESTIGATION FIELD NOTES
I. NAME_____________________________________________ SEX_____________________ RACE________

ADDRESS_________________________________________ CITY/STATE______________ OP.LIC.NO.____

D.O.B.__________/__________/__________ SOC. SEC. #_____________________________________________

VEHICLE MAKE________________________________ YEAR__________ LIC.__________ STATE_________

DISPOSITION______________________________________ NO. PASSENGERS_____________

INCIDENT LOCATION___________________________________________________________________________

DATE________/__________/__________ TIME______________ CRASH YES NO

II. VEHICLE IN MOTION
INITIAL OBSERVATIONS ________________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF STOP ________________________________________________________________________

_________________________________________________________________________________________________

III. PERSONAL CONTACT
OBSERVATION OF DRIVER ______________________________________________________________________

_________________________________________________________________________________________________

STATEMENTS _________________________________________________________________________________

_________________________________________________________________________________________________

PRE-EXIT SOBRIETY TESTS _____________________________________________________________________

_________________________________________________________________________________________________

OBSERVATION OF THE EXIT _____________________________________________________________________

_________________________________________________________________________________________________

ODORS _______________________________________________________________________________________

_________________________________________________________________________________________________

GENERAL OBSERVATIONS
SPEECH ______________________________________________________________________________________

ATTITUDE ____________________________________________________________________________________

CLOTHING ___________________________________________________________________________________

PHYSICAL DEFECTS / DRUGS OR MEDICATIONS USED______________________________________________

IV. PRE-ARREST SCREENING
HORIZONTAL GAZE NYSTAGMUS

LEFT RIGHT

Equal Pupils      9 Yes 9 No k LACK OF SMOOTH PURSUIT

Equal Tracking      9 Yes 9 No k DISTINCT AND SUSTAINED NYSTAGMUS AT MAXIMUM DEVIATION

Vertical Nystagmus     9 Yes 9 No k ONSET OF NYSTAGMUS PRIOR TO 45 DEGREES

Other (i.e., Resting Nystagmus)_____________________________________________________



PBT (1) (optional)  Time:__________  Results:__________ PBT (2) (optional)  Time:__________  Results:__________

Type of Footwear

WALK AND TURN
INSTRUCTIONS STAGE

CANNOT KEEP BALANCE 

STARTS TOO SOON      

WALKING STAGE

FIRST NINE STEPS SECOND NINE STEPS

STOPS WALKING

MISSES HEEL -TO- TOE

STEPS OFF LINE

RAISES ARMS

ACTUAL STEPS TAKEN

IMPROPER TURN (Describe) _________________________________________________________________________

CANNOT DO TEST (EXPLAIN) ________________________________________________________________________

_________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

ONE LEG STAND

L R

Sways while balancing.

Uses arms to balance.

Hopping.

Puts foot down.

CANNOT DO TEST (EXPLAIN) ___________________________________________________________________________

_____________________________________________________________________________________________________

OTHER: __________________________________________________________________________________________

_________________________________________________________________________________________________

OTHER FIELD SOBRIETY TESTS
NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________

NAME OF TEST ____________________________________________________________________________________

DESCRIBE PERFORMANCE__________________________________________________________________________

_________________________________________________________________________________________________
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SESSION XIV-A
             

"TESTING SUBJECTS" PRACTICE:  SECOND SESSION 
(OPTION TWO ONLY)
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SESSION XIV-A
             
             
"TESTING SUBJECTS" PRACTICE:  SECOND SESSION (OPTION TWO ONLY)
             

Upon successfully completing this session, the participant will be able to: 
             
o Properly administer the SFST's. 
             
o Properly observe and record subject's performance utilizing the standard

notetaking guide. 
             
o Properly interpret the subject's performance.

o Proper use and maintenance of SFST Field Arrest Log.

             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Procedures o Instructor-Led Presentation 
             
B. Practical Exercise (OPTION TWO ONLY) o Video Presentations 

C. Session Wrap-Up o Instructor-Led Discussion 
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"TESTING SUBJECTS" PRACTICE:  SECOND SESSION 
             
During this session, if you are attending the OPTION TWO version of this training
program, you will be administering the SFSTs to other participants and viewing
videoed volunteers who have consumed alcoholic beverages.  Some of these
volunteers will have BACs above 0.08.  Others will be below that level.  You will
carefully note and record the volunteers' performance, and attempt to distinguish
those "0.08 and above" from those "below 0.08". 
             

You will record your results on the SFST Field Arrest Log. Participants trained
using this option must continue to maintain this log following their training.
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SFST FIELD ARREST LOG

Date Name HGN WAT OLS
BAC

+/- .08
Arrest

Not Arrest
Measured

BAC Remarks
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SESSION XV 
             

REVIEW AND PROFICIENCY EXAMINATIONS 
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SESSION XV 
             
             
REVIEW AND PROFICIENCY EXAMINATIONS 
            
             
Upon successfully completing this session, the participant will be able to: 
             
o Demonstrate knowledge and proficiency in administering the Standardized

Field Sobriety Test battery. 
             
             
             
             
             
             
             
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Review of Horizontal Gaze Nystagmus o Instructor-Led Presentation 
             
B. Review of Walk and Turn o Instructor and Participant-Led

Demonstration 
             
C. Review of One-Leg Stand o Instructor and Participant-Led

Demonstration 
             
D. Video Demonstration o Video Demonstration 
             
E. Proficiency Exam o Participant Proficiency

Examination 
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REVIEW AND PROFICIENCY EXAMINATIONS 

During this session, you will review the administrative procedures for the three
Standardized Field Sobriety Tests.  You will participate in and observe
demonstrations of those tests in the classroom and you will view video
demonstrations. 
             
Near the end of this session, you will be examined to determine proficiency in
administering the three tests.  Study the Participant’s Performance Checklist.  You
must perform each administrative step perfectly to pass the proficiency
examination. 



ATTACHMENT(S)
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Attachment A

PARTICIPANT PROFICIENCY EXAMINATION
STANDARDIZED FIELD SOBRIETY TEST BATTERY 

             

Participant Name:                                                                            Date:                   
             
I. HORIZONTAL GAZE NYSTAGMUS 
             
          1. Have Subject remove glasses if worn.
             
*        2. Stimulus held in proper position (approximately 12"-15" from nose, just

slightly above eye level). 

          3. Check for equal pupil size and resting nystagmus.

          4. Check for equal tracking. 
             
*        5. Smooth movement from center of nose to maximum deviation in

approximately 2 seconds and then back across subject's face to
maximum deviation in right eye, then back to center.  Check left eye,
then right eye.  (Repeat)

             
*        6. Eye held at maximum deviation for a minimum of 4 seconds (no white

showing).  Check left eye, then right eye.   (Repeat)
             
*        7. Eye moved slowly (approximately 4 seconds) from center to 45 angle. 

Check left eye, then right eye.   (Repeat)
             
          8. Check for Vertical Gaze Nystagmus.   (Repeat)
             
II. WALK-AND-TURN 
             
          1. Instructions given from a safe position. 
             
*        2. Tells subject to place feet on a line in heel-to-toe manner (left foot

behind right foot) with arms at sides and gives demonstration. 
             
*        3. Tells subject not to begin test until instructed to do so and asks if

subject understands. 
             
*        4. Tells subject to take nine heel-to-toe steps on the line and demonstrates. 

*        5. Explains and demonstrates turning procedure. 
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*        6. Tells subject to return on the line taking nine heel-to-toe steps. 
             
*        7. Tells subject to count steps out loud. 
             
*        8. Tells subject to look at feet while walking. 
             
*        9. Tells subject not to raise arms from sides. 
             
*        10. Tells subject not to stop once they begin. 
             
*        11. Asks subject if all instructions are understood. 

III. ONE-LEG STAND 
             
          1. Instructions given from a safe position. 
             
          2. Tells subject to stand straight, place feet together, and hold arms at

sides. 
             
          3. Tells subject not to begin test until instructed to do so and asked if

subject understands. 
             
*        4. Tells subject to raise one leg, either leg, approximately 6" from the

ground, keeping raised foot parallel to the ground, and gives
demonstration. 

             
*        5. Tells subject to keep both legs straight and to look at elevated foot. 
             
*        6. Tells subject to count out loud in the following manner: one thousand

and one, one thousand and two, one thousand and three, until told to
stop, and gives demonstration.

          7. Checks actual time subject holds leg up.  (Time for 30 seconds.)
             
             
             
Instructor:                                                                                                                         
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SESSION XVI
             

WRITTEN EXAMINATION AND PROGRAM CONCLUSION
             
             



HS 178  R2/06

SESSION XVI 
             
             
WRITTEN EXAMINATION AND PROGRAM CONCLUSION 
            
             
Upon successfully completing this session, the participant will be able to: 
             
o Complete a written examination with a passing grade. 
             
o Provide comments and suggestions for improving the course. 
             
             
          
             
             
             
             
            
CONTENT SEGMENTS LEARNING ACTIVITIES 
             
A. Post Test o Written Participant Examination 
             
B. Critique o Written Participant Critique 
             
C. Review of Post Test o Instructor-Led Presentation 
             
D. Concluding Remarks 
             
E. Certificates and Dismissal 
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WRITTEN EXAMINATION AND PROGRAM CONCLUSION 
             
During this session, you will take a written test to demonstrate your knowledge of
the key topics covered in this course.  Study the manual prior to the test.  Become
familiar with its contents. 
             
Suggested topics for review to prepare for the test. 
             
1. Deterrence and DWI 
             

What approximate percentage of fatal crashes involve drivers who have been
drinking? 

             
On any typical weekend night, approximately what percentage of cars are
driven by persons who are DWI? 

             
Approximately what percentage of adult Americans are estimated to commit
DWI at least occasionally? 

             
About how many times per year does the average DWI violator commit DWI? 

             
An alcohol-related crash is more likely to result in death than is a non-alcohol
related crash.  How many times more likely? 

             
It is estimated that the current odds of being arrested for DWI on any one
impaired driving event are about one-in-              . 

             
2. Detection Phases 
             

What are the three phases of detection? 
             

What is the definition of "detection"? 
             

What is the police officer's principal decision during Detection Phase One? 
During Phase Two?  During Phase Three? 

             
Suppose you are on night time patrol and you see a vehicle following another too
closely.  What are the odds that the driver of the following vehicle is DWI? 

             
3. Laws 
             

What does "Per Se" mean? 
             

The "Illegal Per Se" law makes it an offense to operate a motor vehicle while
            . 
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True or False:  The Implied Consent Law grants the suspect the option of
refusing the chemical test. 

             
True or False:  A person cannot be convicted of DWI if BAC was below 0.05. 

4. Alcohol Physiology 
             

True or False:  Vision will be impaired for virtually all people by the time BAC
reaches 0.08. 

             
Name at least three factors that may affect the accuracy of a preliminary breath
test. 

             
5. Field Sobriety Testing 
             

What does "nystagmus" mean? 
             

Walk and Turn is an example of a              attention test. 
             

Name the eight distinct clues of Walk and Turn. 
             

Name the four distinct clues of One-Leg Stand. 
             

Name the three distinct clues of Horizontal Gaze Nystagmus. 
             

What is the critical angle for determining whether the third clue of HGN is
present? 

How many steps in each direction must the suspect take in the Walk and Turn
test? 

             
How long must the suspect stand on one foot in the One-Leg Stand test? 

             
Suppose a suspect produces three clues on the HGN test and one clue on the
Walk and Turn test.  Should you classify the suspect's BAC as above or below
0.08? 

             
How reliable is each test? 

             

During this session, you will also be asked to complete -- anonymously -- a critique
form.  The instructors need your comments and suggestions to help them improve
the course. 
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INTRODUCTION TO DRUGGED DRIVING
             
             
Upon successfully completing this module of instruction, the participant will be able
to: 
            
o define the term "drug" in the context of DWI enforcement. 
             
o describe in approximate, quantitative terms the incidence of drug involvement

in motor vehicle crashes and in DWI enforcement. 
             
o name the major categories of drugs. 
             
o describe the observable signs generally associated with the major drug

categories. 
             
o describe medical conditions and other situations than can produce similar

signs. 
             
o describe appropriate procedures for dealing with drug-impaired or

medically-impaired suspects. 
             
             
             
                          
Content Segments Learning Activities 
             
A. Overview o Instructor-Led Presentations 
             
B. Eye Examinations:  Detecting 

Signs of Drug Influence o Participant Practice 
             
C. Drug Categories and Their 

Observable  Effects o Video Presentations 
             
D. Combinations of Drugs 

E. Demonstrations of Drug Influence (Video/DVD) 
             
F. Dealing with Suspected Drug 

Influence or Medical Impairment 
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A. OVERVIEW 
             
The purpose of this module is to acquaint you with the information now becoming
available on the recognition of individuals who may be medically impaired or under
the influence of drugs other than alcohol, and to assist you in preparing to prosecute
such cases. 
             
It is clear that police officers responsible for traffic law enforcement will encounter
drug-impaired drivers.  The best available data suggest that tens of millions of
Americans routinely use drugs other than alcohol.  And, some of these people at
least sometimes drive when they are under the influence of those drugs. 
             
Some drug-impaired drivers look and act very much like alcohol-impaired drivers. 
Others look and act very differently.  All of them are dangerous, to themselves and
to everyone else on the road. 
             

1. What is a "drug" 
             

The word "drug" means many things to many people.  The word is used in
a  number of different ways, by different people, to convey some very
different ideas. 

             
Some sample definitions from dictionaries: 

             
"A drug is a substance used as a medicine or in making medicines."
(Webster's Seventh New Collegiate Dictionary, 1971) 

             
This definition seems to exclude any substance that has no medicinal
value.  But there are many non-medicinal substances that regularly are
abused.  Model airplane glue is one such substance. 

             
"A drug is a narcotic substance or preparation."  (Also from Webster's). 

Webster's further defines a narcotic as something that "soothes, relieves or
lulls".  Clearly, not all drugs that are of concern to police officers are
narcotics.  Cocaine, for example, is very different from a narcotic. 

             
"A drug is a chemical substance administered to a person or animal to
prevent or cure disease or otherwise to enhance physical or mental
welfare."  (From Random House's College Dictionary, 1982) 

Here again, anything that has no medicinal value apparently does not fit
the dictionary notion of a "drug". 
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From the perspective of traffic law enforcement, a non-medicinal concept of
"drug" is needed.  The definition we will use is adapted from the California
Vehicle Code, Section 312: 

            
A drug is any substance, which when taken into the human
body, can impair the ability of the person to operate a vehicle
safely. 

             
2. Categories of drugs 

             
Within the simple, enforcement-oriented definition of "drug" that we have
adopted, there are seven broad categories.  The categories differ from one
to another in terms of how they affect people and in terms of the
observable signs of impairment they produce. 

             
Central Nervous System Depressants This category includes a large
number of different drugs, all of which slow down the operation of the
brain and other parts of the central nervous system (CNS).  The most
familiar drug of all--alcohol--is a central nervous system depressant. 

      
Central Nervous System Stimulants This category also includes a large
number of drugs, all of which act quite differently from the depressants. 
Central nervous system stimulants impair by "speeding up", or
over-stimulating the brain.  Cocaine is an example of a CNS stimulant. 

Hallucinogens This category includes some natural, organic substances,
and some synthetic chemicals.  All hallucinogens impair the user's ability
to perceive the world as it really is.  Peyote (which comes from a particular
variety of cactus) is a naturally-occurring hallucinogen. LSD is an example
of a synthetic hallucinogen. 

             
Dissociative Anesthetics This category consists of the drug PCP and its
various analogs (or  "chemical cousins") and Dextromethorphan (DXM). 
Originally developed for use as an anesthetic, PCP is a powerful drug that
in some ways acts like a depressant, in other ways like a stimulant, and in
still other ways like an hallucinogen.  Ketamine is an analog of PCP.

Narcotic Analgesics This category includes the natural derivatives of
opium, such as morphine, heroin, codeine and many others.  The category
also includes many synthetic drugs, such as demerol, methadone and
others.  All narcotic analgesics relieve pain (that is what "analgesic"
means) and produce addiction. 
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Inhalants This category includes many familiar household materials such
as paint, model airplane glue, aerosol sprays, etc.  None of these
substances is manufactured for use as a drug.  However, they produce
volatile fumes that can produce significant impairment, and they are
abused by some people. 

             
Cannabis This is the category that includes marijuana hashish, as well as
synthetic compounds. 

Each category of drugs produces a distinct set of observable effects.  No
two categories affect people in exactly the same way. 

             
3. Frequency of drug use 

             
No one knows with any appreciable degree of certainty how many
Americans use drugs, or how frequently the various drugs are used. 
Estimates of drug use vary widely, and the estimates apparently depend
on the kinds of people who were surveyed, where they were surveyed and
the methods used.  But all estimates agree that an appreciable segment of
this country's population do use drugs. 

All available information shows that drug use and abuse are widespread
among large segments of the American public. 

A 2002 survey (National Survey on Drug Use and Health) revealed that
one in seven Americans aged 12 years or older (14.2 percent or 33.5 million
people) admitted driving under the influence of alcohol at least once in the
past year.  The same survey also revealed that in 2003, an estimated 19.5
million Americans, or 8.2 percent of the population aged 12 years or older,
were current illicit drug users, and that marijuana was the most
commonly used illicit drug, with a rate of 6.2 percent (14.6 million) in
2003.

In 2003, an estimated 11 million people reported driving under the
influence of an illicit drug during the past year.  As many as 18 percent of
21 year-olds reported having driven under the influence of drugs at least
once during the past year. (NSDUH Report: Drugged Driving, 2003
Update)
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B. EYE EXAMINATIONS:  IMPORTANT CLUES OF DRUG INFLUENCE 
             

A suspect's eyes often disclose some very important, and easy-to-observe
indicators of drug influence or medical impairment.  Five eye examinations are
especially helpful: 

o Resting Nystagmus
o Tracking Ability 
o Pupil Size 
o Horizontal Gaze Nystagmus 
o Vertical Nystagmus 

Resting Nystagmus is referred to as jerking as the eyes look straight ahead.  This
condition is not frequently seen. Its presence usually indicates a pathology or high
doses of a drug such as PCP.

NOTE: Resting Nystagmus may also be a medical problem.

Although this observation is an important medical assessment, it is NOT an HGN
administrative procedure step.

             
Tracking ability refers to the ability of the eyes to track together when the
subject attempts to follow an object moving side-to-side.  The test of tracking
ability is conducted in exactly the same fashion as the check for "lack of smooth
pursuit" in the horizontal gaze nystagmus test.  If the two eyes do not track
together, i.e., if one moves smoothly but the other moves only slightly, or in a
very jerky fashion, or not at all, the possibility of a medical condition or injury
exists. 

Pupil size is an important indicator of certain categories of drugs.  Of course,
the size of a person's pupils changes naturally, in response to changing light
conditions.  Usually, the diameter of the pupils constricts in bright light, and
dilates in dark conditions. 

             
If the two pupils are noticeably different in size, the suspect may have a glass
eye, or be suffering from an injury or medical condition. 

Subjects under the influence of narcotic analgesics generally have constricted
pupils.  Subjects under the influence of CNS stimulants or hallucinogens
generally have dilated pupils.  Cannabis generally causes pupil dilation.  Most
CNS Depressants, Dissociative Anesthetics and Inhalants generally leave pupil
size within the normal range.
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It is not necessary that a precise estimate of pupil size be obtained.  It is
enough to estimate whether the pupils are of equal size, and whether they look
noticeably small, about normal, or noticeably large. 

             
Horizontal Gaze Nystagmus generally occurs with subjects under the influence
of three categories of drugs (DID): 

             
o CNS depressants (including alcohol) 
o Inhalants 
o Dissociative Anesthetics

             
The nystagmus generally will be present with a very early angle of onset.
Resting nystagmus may be evident especially with high doses.  That is a
distinct jerking of the eyes even as the suspect stares straight ahead. 

Vertical Nystagmus is another easy-to-administer test.  Position the object
horizontally, approximately 12-15 inches in front of the subject's nose.  Instruct
the subject to hold the head steady and follow the stimulus with the eyes only. 
Then, slowly and steadily raise the stimulus until the eyes are elevated as far
as possible.  If the eyes can be observed to jerk noticeably, vertical nystagmus
is present. 

             
Vertical nystagmus usually occurs with Dissociative Anesthetics, and may
occur with relatively high doses of CNS depressants or inhalants. 

             
C. SUMMARIES OF DRUG CATEGORIES AND THEIR OBSERVABLE

EFFECTS 
             

1. CNS Depressants 
             

Action 
CNS depressants slow down the operations of the brain.  They usually
depress the heartbeat, blood pressure, respiration and many other
processes controlled by the brain. 

Examples 
Alcohol 
Rohypnol
Anti-Anxiety Tranquilizers (e.g., Valium, Xanax) 
Barbiturates
Muscle Relaxants
Many Others 
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General Indicators 
"Drunken" behavior Sluggish 
Uncoordinated Disoriented 
Drowsy Thick, Slurred Speech 

             
Eye Indicators 
Horizontal Gaze Nystagmus generally present. 
Vertical Nystagmus possibly present. 
Pupil size usually normal (except that the drug Methaqualone and Soma
usually cause pupils to dilate). 

2. CNS Stimulants 
             

Action 
CNS stimulants accelerate the heart rate and respiration, elevate the
blood pressure, and "speed up" or over-stimulate many other processes of
the body. 

             
Examples 
Cocaine 
The Amphetamines (e.g.,dextroamphetamine, amphetamine sulfate, etc.) 
Methamphetamine

General Indicators 
Restlessness Grinding Teeth (Bruxism) 
Talkative Redness to Nasal Area (if "snorting")
Excitation Runny Nose (if "snorting") 
Euphoria Body Tremors 
Exaggerated Reflexes Loss of Appetite 

             
Eye Indicators 
Nystagmus generally will not be present. 
Pupils generally will be dilated. 

3. Hallucinogens 
 

Action 
Hallucinogens may cause hallucinations, i.e., they cause the user to
perceive things differently from the way they really are.
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Examples 
Peyote (derives from cactus) 
Psilocybin (derives from mushrooms) 
LSD 
MDA 
MDMA (Ecstasy)
Many Others 

             
General Indicators 
Hallucinations Disorientation 
Dazed Appearance Paranoia 
Body Tremors Difficulty in Speech 
Uncoordinated Nausea 
Perspiring Piloerection (goose bumps)

             
Eye Indicators 
Nystagmus generally will not be present.
Pupils generally will be dilated.

4. Dissociative Anesthetics 
             

Action 
Dissociative Anesthetics are powerful anesthetics.  However, they also
cause bizarre and sometimes violent behavior. 

             
General Indicators 
Perspiring Blank Stare 
Repetitive Speech Incomplete Verbal Responses 
Confused Muscle Rigidity 
Possibly Violent and Combative 

Eye Indicators 
Horizontal gaze nystagmus generally will be present, often with early
onset.
Vertical nystagmus generally will be present. 
Pupil size generally normal. 
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5. Narcotic Analgesics 
             

Action 
All narcotic analgesics share three important characteristics:  they relieve
pain; they produce withdrawal signs and symptoms when the drug is
stopped after chronic administration; and, they suppress the withdrawal
signs and symptoms of chronic morphine administration. 

             
Examples 
Morphine Fentanyls
Heroin Demerol
Codeine Methadone

OxyContin
Many Other Many Other

Opium Derivatives Synthetic Opiates
             

General Indicators 
"On the Nod" Facial Itching 
Droopy Eyelids Low, Raspy Speech 
Depressed Reflexes Fresh Puncture Marks May Be
Dry Mouth Evident 

             
NOTE:  A tolerant user who has taken their "normal" dose of narcotic
analgesic may not exhibit these general indicators. 

             
Eye Indicators 
Nystagmus generally will not be present. 
Pupils generally will be constricted. 

6. Inhalants 
             

Action 
Some inhalants include psychoactive chemicals that produce a variety of
effects.  Others exert their major effect by blocking the passage of oxygen
to the brain. 

Examples 
Volatile Substances (glue (toluene), paint, gasoline, many others) 
Aerosols (hair sprays, insecticides, many others) 
Anesthetics (nitrous oxide, ether, chloroform, etc.) 
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General Indicators 
Disorientation Slurred Speech 
Confusion Possible Nausea 
Possible residue of substance on face, hands, clothing. 

Eye Indicators 
Horizontal gaze nystagmus generally present. 
Vertical nystagmus possibly present. 
Pupil size generally normal. 

             
7. Cannabis 

             
Action 
Marijuana and other Cannabis products impair the attention process. 
Ability to perform divided attention tasks diminishes under the influence
of Cannabis. 

             
Examples 
Marijuana Marinol
Hashish Dronabinol
Hash Oil 

             
General Indicators 
Reddening of Conjunctiva Disoriented 
Body Tremors Relaxed inhibitions 
Odor of Marijuana Difficulty in Dividing Attention 

             
Eye Indicators 
Nystagmus generally will not be present. 
Pupil size will generally be dilated, but sometimes can be normal. 

D. DRUG COMBINATIONS 
             

Many substance abusers apparently routinely use more than one drug at a
time.  For example, some like to drink alcohol while smoking marijuana. 
Others prefer to use PCP by sprinkling it on marijuana cigarettes, or "joints". 
Some prefer their heroin mixed with cocaine. 

             
Polydrug use is defined as ingesting drugs from two or more drug categories. 
The prefix "poly" derives from the Greek word for "many".  People who
routinely use two or more drugs in combination are polydrug users. 
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Polydrug use appears to be very common, at least among people involved in
impaired driving incidents.  For example, the National Highway Traffic Safety
Administration and the Los Angeles Police Department (LAPD) conducted a
careful study of blood samples drawn from nearly 200 suspected drug-impaired
drivers arrested in Los Angeles.  Nearly three-quarters of those arrestees had
two or more drugs in their systems. 

It is actually more common for an officer to encounter polydrug users than
single drug users.  In 1985, during the Los Angeles field validation study of the
DRE program, 72% of the suspects had two or more drugs in them.  Alcohol
was often found in combination with one or more other drugs.  But, if we
discount alcohol, nearly half (45%) of the field study suspects had two or more
other drugs in them.

In 1989, during DRE certification training in New York City, two thirds (67%)
of the suspects evaluated had two or more drugs other than alcohol in their
urine. 

             
Because polydrug use is so common, it is highly likely that police will encounter
suspects who are impaired by a combination of drugs, and who use alcoholic
beverages to mask drug use. 

             
When police come in contact with a polydrug user, a combination of effects may
be observed in the suspect. The effects may vary widely, depending on exactly
which combination of drugs is involved, how much of each drug was ingested,
and when they were ingested. 

             
In general, any combination of drugs may act together in four general ways. 

1. Null - Neither drug has an effect on the indicator.

Null Effect: The combination of no action plus no action equals no action.  

EXAMPLE OF NULL EFFECTS: CNS Stimulant and Narcotic Analgesic. 
Neither drug causes nystagmus, there-fore you will not see nystagmus
with this combination.

2. Overlapping - Each drug may affect the suspect in some different way.  In
combination, both effects may appear. 

Overlapping Effect:  Action plus no action equals action.
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EXAMPLE OF OVERLAPPING EFFECTS: Dissociative Anesthetic and
Narcotic Analgesic.  Dissociative Anesthetic will enhance nystagmus,
while a Narcotic Analgesic does not cause nystagmus.  There-fore, you will
see nystagmus.

3. Additive - The two drugs may independently produce some similar effects. 
In combination, these effects may be enhanced. 

Additive Effect: Action plus the same action reinforces the action.

EXAMPLE OF ADDITIVE EFFECTS: Stimulants and Hallucinogens both
cause pupil dilation.  Pupils would be dilated.

4. Antagonistic - The two drugs may produce some effects that are exactly
opposite.  In combination, these effects may mask each other. 

Antagonistic Effect:  Action versus opposite action can’t predict the
outcome.

EXAMPLE OF ANTAGONIS-TIC EFFECTS: A CNS Stimulant usually
causes pupil dilation, a narcotic usually causes constriction.  It is possible
that someone who is simultaneously under the influence of a stimulant
and a narcotic may have pupils that are nearly normal in size.  It is also
possible that the suspect's pupils may be dilated at one time, and then
become constricted, as the effects of one drug diminish while the effects of
the other increase.

E. DEALING WITH SUSPECTED DRUG INFLUENCE OR MEDICAL
IMPAIRMENT 

             
Participants should become familiar with their agency's policies and procedures
for handling drug- or medically-impaired subjects. 
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F. TOPICS FOR STUDY 
             
Test your knowledge of the subject matter covered in this module by trying to
answer the following questions.  Answers are given on the next page. 
             

1. What is a "drug" as the term is used in this course? 
             

2. What are the seven major categories of drugs? 
             

3. What kind (category) of drug is alcohol?  What about cocaine?  What about
heroin? 

             
4. Name the four eye examinations that provide important indicators of drug

influence or medical impairment. 
             

5. What kind (category) of drug is PCP?  What about marijuana?  What about
Valium? 

6. What category (or categories) of drug usually causes (or cause) the pupils
to constrict? 

             
7. What category (or categories) of drug causes (or cause) the pupils to dilate? 

             
8. What categories of drugs usually will not induce horizontal gaze

nystagmus? 
             

9. What kind (category) of drug is methamphetamine?  What about LSD? 
What about Peyote? 

             
10. What does the term "polydrug use" mean? 
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Answers To Review Questions 
1. For purposes of this training, "a drug is any substance, which when taken into

the human body, can impair the ability of the person to operate a vehicle
safely." 

             
2. The seven categories are: 

Central Nervous System Depressants 
Central Nervous System Stimulants 
Hallucinogens 
Dissociative Anesthetics 
Narcotic Analgesics 
Inhalants 
Cannabis 

             
3. Alcohol is a CNS depressant.  Cocaine is a CNS stimulant.  Heroin is a narcotic

analgesic. 
             
4. The four key eye examinations include: 

Tracking Ability 
Pupil Size 
Horizontal Gaze Nystagmus 
Vertical Nystagmus 

             
5. PCP is a Dissociative Anesthetic; that category consists only of PCP and its

various analogs.  Marijuana is Cannabis.  Valium is a CNS depressant. 
             
6. Narcotic Analgesics usually cause the pupils to constrict. 
             
7. CNS Stimulants, Hallucinogens, and Cannabis usually cause the pupils to

dilate.  Sometimes Cannabis can leave pupils normal. 
             
8. CNS Stimulants, Hallucinogens, Narcotic Analgesics and Cannabis do not

cause horizontal gaze nystagmus. 
             
9. Methamphetamine is a CNS stimulant.  LSD and Peyote are Hallucinogens. 
             
10. "Polydrug use" is the practice of ingesting drugs from two or more drug

categories, i.e., combing drugs.
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CATEGORY

Signs/
Symptoms

CNS
Depressants

CNS
Stimulants Hallucinogens

Dissociative
Anesthetic

ACTION Slow down the
operations of the brain.
Depress the heartbeat,
blood pressure, res-
piration and many other
processes controlled by
the brain.

Accelerate the
heartrate and res-
piration, elevate the
blood pressure and
"speed up" or over-
stimulate many other
processes of the body.

They cause the user
to perceive things
differently from
what they really are
and they may cause
hallucinations.

Powerful anes-
thetic.  It also
causes bizarre and
sometimes violent
behavior.

GENERAL
INDICATORS

"Drunken" behavior,
Uncoordinated,
Drowsy, Sluggish,
Disoriented, Thick,
Slurred Speech

Restlessness,
Talkative,
Excitation,
Euphoria,
Exaggerated Reflexes,
Loss of Appetite,
Grinding Teeth
(Bruxism), Redness to
Nasal Area (if
"snorting"), Body
Tremors

Hallucinations,
Dazed Appearance,
Body Tremors,
Uncoordinated,
Perspiring,
Disorientation,
Paranoia,
Difficulty in Speech,
Nausea

Perspiring,
Repetitive Speech,
Confused, Possibly
Violent and
Combative, Blank
Stare, Incomplete
Verbal Responses,
Muscle Rigidity

EYE
INDICATORS
Nystagmus
  -Horizontal Present Not present Not present

Present, with
early onset and
very distinct
jerking

Nystagmus
  -Vertical May be present Not present Not present Present

Pupil Size Normal (except that the
drug Methaqualine
Soma causes pupils to
dilate)

Will be dilated Will be dilated Is normal
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CATEGORY

Signs/Symptoms Narcotic Analgesics Inhalants Cannabis

ACTION All narcotic analgesics
share three important
characteristics:  they will
relieve pain, they will
produce withdrawal signs
and symptoms when the
drug is stopped after
chronic administration;
and, they will suppress
the withdrawal signs and
symptoms of chronic
morphine administration.

Some inhalants include
psychoactive chemicals
that produce a variety of
effects.  Others exert their
major effect by blocking
the passage of oxygen to
the brain.

Marijuana and other
Cannabis products
apparently impair the
attention process.  Ability
to perform divided
attention tasks
diminishes under the
influence of Cannabis.

GENERAL
INDICATORS

"On the Nod", Droopy
Eyelids, Depressed
Reflexes, Dry Mouth,
Facial Itching, Low,
Raspy Speech, Fresh
Puncture Marks May be
Evident

Disorientation, Confusion,
Slurred Speech, Possible
Nausea, Possible residue
of substance on face,
hands, clothing

Reddening of
Conjunctiva, Body
Tremors, odor of
Marijuana, Disoriented,
Relaxed Inhibitions,
Difficulty in Dividing
Attention

EYE INDICATORS
Nystagmus - Horizontal Not present Will be present Not present

Nystagmus - Vertical Not present May be present Not present

Pupil Size Will be constricted Is normal Will be dilated, but may
be normal




