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By PATRICK T. BARONE AND JEFFERY S. CRAMPTON

j 10? Knwlege for drunknu[1oxicatioli6 driving litigation
With the advent of the Breathalyzer

and its offspring, the DataMaster,
Wfield sobriety tests (FSTs) took a back

seat in drunk driving prosecutions. However,
now that the new drunk driving laws no

longer contain the presumptions against im-

pairment at blood alcohol levels above or

below .08,i the "observation testimony" of
the arresting officer, including the suspect's

performance on FSTs, has suddenly become

a much more important part of the prosecu-

tion's case. Now more than ever, competent

drunk driving defense requires counsel to be
knowledgeable regarding both the proper

procedures for administering the FSTs and
the "science" behind them.

The Science Behind
Standardized FSTs
The NHTSA Study

In the late 1970s the National High-

way Transportation Safety Administration
(NHTSA) commissioned a study by the

Southern California Research Institute (SCRI)
to determine which FSTs were best out of

the dozens being used around the country.2

SCRI narrowed the list to six tests it thought
were the most feasible. It then recruited ten

police officers to observe several hundred

people who were given varying amounts of
alcohol in a double-blind study (neither the

officers nor the subjects knew how much al-

cohol they had been given). The officers'

only task was to determine whether each

subject had a blood-alcohol level greater than
.10 percent. That study resulted in NHTSA

recommending use of the three tests con-

sidered standard today: the horizontal gaze

nystagmus (HGN), the walk and turn, and

the one-leg stand.
Although that first NHTSA study rec-

ommended police departments begin to use

only the three standard tests, NHTSA ac-

knowledged the error rate of the officers in

the study was 47 percent. In other words,

the officers' ability to detect which subjects
had blood-alcohol contents greater than .10

percent was almost no better than flipping
a coin.

Because of this rather large error rate,

NHTSA commissioned SCRI to do another

study in 1981.3 In that study, NHTSA's goal

was to standardize the procedures for each

test to see if the error rate could be lessened.
According to NHTSA, standardizing the pro-

cedures improved the "success" rate in the

laboratory. NHTSA claims that the labora-

tory test data found that the HGN by itself

was accurate at detecting those whose blood-

alcohol level was greater than .10 percent 77

percent of the time, the walk-and-turn was

accurate 68 percent of the time, and the one-
leg stand was accurate 65 percent of the time.

When using all three of the tests, NHTSA
claimed that the officers were correct 82 per-

cent of the time.
SCRI then took the tests out of the labo-

ratory and put them into the field. NHTSA

concluded the field test data would not sup-

port the laboratory analysis, but decided the

tests were good enough based on the follow-

ing "favorable trends": (1) after training on

the test battery, officers tended to make more

DWI arrests; and (2) trained officers were
more accurate in identifying suspects whose

blood-alcohol contents are above. 10.
In 19834 NHTSA hired SCRI to conduct

a more in depth field study. This resulted in

another report that concluded the HGN was
77 percent accurate, the walk-and-turn was

68 percent accurate, and the one-leg stand

was 65 percent accurate. It is interesting to

note these were the exact same percentages

found in the laboratory study in 1981.
The SCRI findings have been subject to

considerable criticism in the scientific com-

munity. For example, in an article discuss-
ing the history of the NHTSA studies, Ala-

bama attorney Phillip Price quotes extensively

from the sworn trial testimony of the lead
author of the study from SCRI, Marcelline

Burns. According to Mr. Price, Dr. Burns

had to admit to a number of short-comings
in all of the NHTSA studies. Among them

was the fact that the error rates of 47 per-

cent in the 1977 study and 32 percent in the

1981 study were unacceptably high as a sci-

entific principle. 5

In attempting to mitigate the high error
rates of the 1977 and 1981 study, Dr. Burns

pointed to the inexperience of the officers,

but she used inexperienced officers again in

her 1981 study. Worse yet, Dr. Burns also at-

tributed the 1981 error rate (especially the

fact that 18 percent of subjects with no alco-

hol were identified as above .10 percent) to

the fact that the study was done "next to the

drug capital of the world," perhaps suggesting

the test subjects might have been high even

though they had no alcohol in their system.
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Still, Dr. Burns did not see fit to either inval-
idate the entire study, or start over with drug
screened subjects.

urther problems with both the NHTSA
protocol and findings were discussed by

Dr. Spurgeon Cole, a researcher at Clem-
son University. Dr. Cole makes much of one
significant problem, which is the "dosing dif-
ferential" of the subjects in the 1981 NHTSA
study, i.e., the differences in the amount of al-
cohol given to each subject. 6 In the 1981
NHTSA study, two-thirds of the subjects
were given either a very high amount of alco-
hol or a very low amount of alcohol (. 15 per-
cent versus .05 percent). Subjects with those
amounts of alcohol should have been rela-
tively easy to pick out as either really drunk or
really sober. The officers were only asked to

determine whether an individual was above or
below .10 percent, so the error rates should
have been much better because two-thirds of
the subjects should have been obviously above
or obviously below the threshold. Since the
number of people in the easy-to-detect ranges

(above .15 percent or below .05 percent) went
up in the 1981 study compared to the 1977
study, the accuracy rate should have automati-
cally gone up. Thus, even though the accuracy
appeared to improve between the two studies,
the increase in accuracy may be entirely ex-
plained by the dosing differential.

The Clemson Study
Because of these concerns, Dr. Cole per-

formed his own study and published his
findings.7 Dr. Cole's findings are alarming.

In Dr. Cole's study, his methodology was to
videotape 21 completely sober people per-
forming six FSTs: walk-and-turn; the alpha-

bet; one-leg stand; one-leg stand with head
tilted backward, eyes closed, and finger touch-
ing nose; one-leg stand while counting; and
one-leg stand with leg extended outward.
When 14 police officers with a median expe-
rience level of 11.7 years were asked to view
the tapes, they identified the subjects as too
drunk to drive 46 percent of the time. All of
the officers had completed a state-mandated
DUI detection training program and all had
field experience in DUI detection.

The subjects were also given four "normal
ability" tests to perform: counting from 1 to
10; reciting one's social security number, driv-

Fast Facts:
The three standard tests
are the horizontal gaze
nystagmus, the walk and
turn. and the one-leg stand.
At least one study has
shown that officers in the
field perform the HGN test
incorrectly 95 percent
of the time.
Individuals over 65 years
of age or with back, leg,
or middle ear problems
may have trouble performing
the walk and turn and
the one-leg stand.

er's license number, or date of birth; reciting
one's home address and phone number; and
walking in a normal manner, turning around,
and walking back to the starting point. When
the officers viewed the videotapes of the nor-
mal ability tests, they incorrectly identified
subjects as too drunk to drive 15 percent of
the time.

Dr. Cole concludes from this study that
FSTs that require subjects to perform unfamil-
iar and unpracticed motor sequences put the
subjects at an unfair disadvantage. He advo-
cates that the "science" justifying the use of
FSTs in court is very misleading and disingen-

uous, and ought to be thoroughly reexamined.

Challenging the Officer

The Horizontal Gaze Nystagmus
The HGN poses the most problems for

defendants because a defendant cannot see
his or her own eyes, and therefore has no
idea whether he or she "passed" or not. A
videotape will also not show the defendant's
eyes, so the jury cannot make an independ-
ent evaluation. Moreover, the testifying offi-
cer must demonstrate his or her expertise
and training in the area and explain the

basis of the tests, their administration, and
their results in the particular case, in order
for the results to be legally meaningful.
However, most officers are poorly trained in
how to administer the HGN and at least one
study has shown that officers in the field
perform the test incorrectly 95 percent of the

time.8 It is impossible for a judge or jury to
know this without expert testimony.

In Michigan, the court of appeals has
ruled that the HGN is admissible without
any expert testimony to determine the pres-
ence of alcohol (but not the amount) so long

as the test was properly performed and the of-
ficer was properly qualified to administer it.9

However, courts in other states are starting to
look again at HGN and wonder whether it
really does meet generally accepted scientific
principles. Many states have found it does
not, and have ruled it inadmissible before the

fact finder.10
In administering the HGN, the officer

should position a stimulus 12 to 15 inches
away from the subject's nose and slightly
above eye level.II He or she should then make
a total of seven passes with the stimulus.
These are divided into four groups, with three
of the four groups getting two passes for each
eye. A complete pass is defined by NHTSA as
moving the stimulus from the center all the

way to the subject's right, then all the way to
the subject's left, then back to center.12

During these sequences the officer first
looks for equal tracking (making one com-
plete pass). This is to confirm equal tracking
of the eyes and equal pupil size. The officer
moves the stimulus from the center to the
person's far left, to the person's far right, and
back to the center, taking at least two sec-
onds. If equal tracking is not observed, then
the test should be terminated because there is
a possible medical disorder, injury, or blind-
ness. 13 The officer next looks for lack of
smooth pursuit (each eye is checked twice),
or stated differently, whether the subject's
eyes track smoothly from side to side. The
stimulus is moved from the center position

to the far left and back to the center position
for each eye, taking approximately two sec-
onds from the center to the side, and two
seconds from the side back to the center for
each eye (a total of eight seconds for each
complete pass or 16 seconds total).
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Additionally, the officer is looking for dis-
tinct nystagmus at maximum deviation (two
complete passes for each eye). This is de-
signed to determine whether the person has
distinct and sustained nystagmus at maxi-
mum deviation, which is as far as the eye can
go to the side with little or no white show-
ing. The stimulus is moved from the center
position to the subject's far left, and held at
maximum deviation for at least four seconds,
and then moved back to the center, taking at
least two seconds. Finally, the officer looks
for the onset of nystagmus prior to 45 de-
grees (two complete passes). This is to deter-
mine whether the angle of onset of nys-
tagmus occurs prior to the eye moving 45
degrees to the side. (It should be noted that
it is difficult to determine this 45 degree
angle, and there is little or no training in the
practitioner course for this determination.)
The stimulus must be moved slowly to de-
tect this, at least four seconds from the center
to the predetermined 45 degree angle. Once
the onset of nystagmus is detected prior to
45 degrees, the officer must stop the move-
ment of the stimulus to confirm that the

jerking is distinct. Because the onset of nys-
tagmus prior to 45 degrees may or may not

be observed, the exact timing of the stimulus

movement for this clue is undeterminable.
Officers can make a number of mistakes

when performing the HGN. The most com-
mon mistakes are an incorrect number of

passes, a failure to follow the timing protocol
relative to each pass or set of passes, and a

failure to properly estimate a true 45 degree

angle. HGN is not generally accepted among

psychologists, primarily because of the inher-

ent difficulty in properly estimating the angle

of onset. 14 Counsel should also be aware

there are at least 35 other causes of nystag-
mus, including drowsiness. 15

Finally, if there is a videotape of the stop,
a challenge to the HGN is easier because
counsel can then observe how the officer
performed it, and determine if it was admin-
istered correctly. In making this determina-
tion, counsel should understand there are
only three clues associated with the HGN
test: lack of smooth pursuit, distinct nystag-
mus at maximum deviation, and onset of
nystagmus prior to 45 degrees. These are the
only clues for the HGN test and they have
to be looked for in that order. The minimum
amount of time for administration of the
HGN test according to the NHTSA stan-
dardized protocol (checking each eye two
times) excluding vertical gaze nystagmus
(VGN) is 50 seconds (58 seconds including
VGN). If onset of nystagmus prior to 45 de-
grees is detected, the minimum administra-
tion time may be higher. Each eye is checked
two times in the HGN test. This is a total of
two complete passes for each eye, for a total
of six total passes plus one pass to check for
equal tracking, for a total of seven passes, ex-

cluding the two passes for VGN. Including
VGN, the HGN test will have a total of nine
passes. Analyzing videotapes and/or testi-

mony with this level of scrutiny will allow

counsel to conclude the test was not admin-

istered according to the NHTSA protocol.

This may lay a foundation for an evidentiary

challenge and perhaps even lead to suppres-
sion at trial.

The Walk and Turn
The instructions for the walk and turn

are contained in the NHTSA manuals. 16

The 2002 manual indicates the test is di-

vided into two phases, the instruction phase
and the walking phase. During the instruc-

tion phase, the officer should require the >
subject to place his or her left foot on the

line and then place his or her right foot on

the line in front of the left foot, while the Z

officer reads the instructions and asks if the

subject understood the instructions. The of-
ficer must then demonstrate the test, but

only a few steps and the turn. The officer

should then tell the person to take nine

heel-to-toe steps, keeping eyes on feet and

counting each step out loud, then turn using

a series of small steps, and take nine heel-to-

toe steps back. Finally, the officer should in-

struct "once you start walking do not stop

until you have completed the task." There

are eight "clues" associated with this test,

and if the officer observes two of the eight,
the subject will be considered to have failed

the test. 17

The most common mistake officers make

with the walk and turn is not providing a
designated straight line to walk. The 200218

manual specifically says, "walk-and-turn test

requires a designated straight line." Moreover,

the manual notes, "some people have diffi-

culty with balance even when sober." The

2002 manual also states that "the original re-

search indicated that individuals over 65

years of age, back, leg or middle ear problems

had difficulty performing this test." 19 The

1995 manual also said that wind/weather
conditions, suspect's age, weight, and sus-

pect's footwear "may interfere with the sus-

pect's performance." 20

The One-Leg Stand
The last of the SFSTs is the one-leg stand.

In this exercise, the subject is instructed to
raise one leg approximately six inches off the

ground, keeping it straight with toes pointed,
and count out loud for thirty seconds using
"one thousand and one, one thousand and

two" until told to stop. There are four clues

associated with this test, and like the walk-

and-turn, if two clues are observed, the sub-

ject will be considered to have failed. The

four clues are: uses arms for balance, sways,

puts foot down, and hops.21

The most common mistakes with the one-

leg stand are not scoring the test properly

(indicating other than the standardized clues)
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and not providing a reasonably dry, hard,
level, and non-slippery surface.22 The 2002
manual also states: "the original research in-
dicates that certain individuals over 65 years
of age, back, leg or middle ear problems, or
people who are overweight by 50 or more
pounds had difficulty performing this test.
Individuals wearing heels more than two
inches high should be given the opportunity
to remove their shoes." 23

Conclusions
A review of the validation studies indicates

NHTSA has failed to proffer a definition of
either the term "standardized" or "normal."
NHTSA has also changed the protocols over
time, and when the protocols have been
changed, they were not re-validated, or oth-
erwise subjected to rigorous studies (since
1977). This alone might be sufficient to call
the underlying science into question, and
significantly lessens their forensic value.

Nevertheless, with drunk driving laws be-
coming ever more punitive, and law enforce-
ment more aggressive, both prosecutors and
defense attorneys must have a thorough un-
derstanding of the science and law behind
field testing. Effective advocacy by both sides
demands such understanding, particularly as
this area of law becomes increasingly special-
ized in nature. +
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