Part 1

The psychometrics and
science of standardized
field sobriety tests

The National Highway Transporta-
tion Safety Administration (NHTSA)
standardized field sobriety tests (SFSTs)
came under intense scrutiny by the de-
fense community when they went into
widespread use in the 1980s. At that
time, the scientific literature to support
their use was limited to two NHTSA-
sponsored faboratory studies' and two
very modest field studies.? Both the
NHTSA researchers and critics pointed
out that the tests had not proven them-
selves in the field and that studies done
under roadside conditions were badly
needed.

Many critics trenchantly derided
the SFSTs and their supporiing empiri-
cal base and deailed other significant
prablems.? In the past seven years, three
large-scale field studies have been con-
ducted that potentially address some of
the problems ncted earlier. Indeed,
Marceliine Burns, a primary researcher
in the development of the SFSTs, has
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stated the initial laboratory studies have
limited relevance to understanding the
use and accuracy of the SFSTs 25 years
later in field settings.

Have the subsequent Colorado,
Florida, and San Diego SFST field stud-
ies rectified the earlier problems? What
about research by other researchers or
agencies? This column reviews the
NHTSA SFST field studies and related
works, appraises their impact on the
research base for the SFSTs, and reviews
the SFSTs standing as psychological tests
in light of current standards,

NHTSA SFST field studies

The original NHTSA laboratory
studies examined fizld sobriety tests as
applied to volunteers in indoor, well-
lighted conditions. For horizontal gaze
nystagmus (HGN), examiners had the
benefit of equipment to stabilize the
subject’s head and a protractor for mea-
suring the angle of onset of nystagmus.
Could officers obtain usable or valid
results under traffic stop conditions?
The field studies were designed to
address this question. The first such
study was completed in 1981, but
encountered such poor cooperation
from participating officers that the data
were deemed unsuitable for analysis.®

Presumably because of this initial
negative experience, subsequent field test-
ing locations were chosen largely based on

the cooperation and support of the
administration and officers that would
carry out the testing (“...only agencies
that could assume an extremely high level
of cooperation and commitment would
be recommended for participation”s}.
The officers that would perform SESTs in
the new generation of studies were not
reluctant draftees, but volunteers,” SFST
instructors® or trained officers who exhib-
ited “genuine interest in the study and
zagerness to be selected.

The three major NHTSA field stud-
ies consist of investigations carried out in
Colorado, Florida and San Diego in
1995, 1997 and 1998, respectively.®® The
designs of the studies were highly similar,
so they will be discussed together In
each, actual traffic stops using the SFSTs
were Investigated. Police officers were
recruited to participate in the study from
agencies that supported the research
efforts. Officers had previous training
and experience in the SFSTs (in the
Flarida study, all 16 were SFST instruc-
tors) and received “refresher” training
befare beginning data callection.

In the Colorado and Florida studies,
observers from the study (either
researchers or participating police offi-
cers) monitored about half of the stops
to ensure they observed the study proto-
cols (no use of portable breath tests
[PBTs] until after the SFSTs were given
and scored) and that the SFSTs were
administered correctly. In the Colorado

Table 1
Percent of Decisions Correct in the Three NHTSA SFST Field Studies
Arrest Release Total !
Decisions Decisions Decisions
Colorado 03 b4 86
(.05%)
Florida 95 8> 93
(.0B%)
San Diego 90 04 o1 -
(.088%6) ‘ \‘\.
\z
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“and Florida studies, researchers obtainad

PETs on the majority of drivers who
were tesled but released. This allowed an
estimate of false negatives — failures to
make an arrest when warranted. The dif-
ferent studies investigated the SFSTs per-
formance at blood alcchol concentra-
tion {BAC) levels of .05 percent and .08
percent. All three studies reported that
correct arrest decisions based on the
SESTs exceeded 90 percent, with two of
the three reporting higher levels of false
negatives (erroneous releases).

In all three studies, the proportion
of drivers arrested to those tested was
quite high — well over 50 percent. Mean
BAC level of those arrested were .138
percent (San Diego), .130 percent
(Florida}, and .152 percent {Colorado}.
In the Colorado study, FIGN was scored
differently than in all other studies, as
scores for lefi and right eyes were not
distinguished, and the scores ranged
only from 0-3. There is no indication of
what instructions were given for the
“walk-and-turn” (WAT) and the “one-
leg stand” (OLS) in the Colorado and
San Diego studies, while the instructions
used in the Florida study differ substan-
tially from the 2000 NHTSA Student
Manual. The Colorado study reported
that only 13 errors of administration
and 6 errors in instructions were

observed in 305 SFST administrations
{only 41 percent were observed). No
errors were observed in the 313 SFST
batteries given in the Florida study,
although only two-thirds of the admin-
istrations were monitored.

The NHTSA Student Manual,'' the
official SFST training guide for police
officers, provides cutoff scores for each
test to optimally classify a person as
above or below .10 percent. 1t appears
that the NHTSA-suggested decision
rules for the SFSTs were not used in the
Celorado and Florida studies — officers
had access to test scores but used their
awn best judgment as the final criterion
for arrest. Officers’ failures to follow the
recommended SFST-decision rules were
cited as a significant problem in the San
Diego study. In the Colorado study,
incorrect arrest decisions were attribut-
ed to officers focusing on poor WAT and
OLS performance when the suspects’
HGN performance was normal.

Other studies

Several investipations besides the
three NHTSA field studies examined the
performance of SFSTs in detecting BAC
levels. Two optometrists analyzed the
results from 2429 administrations of the
HGN test conducted during normal

Did you know that 15% of Americans would punish
defendants charged with manslaughter by vehicle as if

traffic stops in Ohio.”* They reported
results, in the form of a table, that sug-
gest high levels of accuracy (92 percent)
for HGN — the other SFSTs were not
examined. However, all of the suspects
were arrested (even those that passed the
HGN3, and 92 percent of them had a
BAC of above the .10 percent standard
used in Ohto. In other words, the officers
would be right 92 percent of the time by
arresting everybody (which they did) or
by randomly arresting suspected drunk
drivers: the test added nothing."” The
authors report very few details of the
data collection, there were no cbservers
present, and there is no indication
whether PBTs were usad.

The only NHTSA-sponsored sobri-
ety test studies that have been published
in peer-reviewed journals detail the
development of a standardized boating
sobriety test" and an investigation of
various sobriety tests at detecting BAC
at .04 percent.'”” The marine environ-
ment is unique because the motion of a
watercraft makes the WAT and OLS
unsuitable for on-the-spot testing. Like
the 1981 SEST study, bath laboratory
and field observations were made. HGN
and three other tests were identified as
most promising based on their correla-
tion with BAC.

In the field portion of the boating
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study, the Maryland Department of
Natural Resources Police administered
the four SBST candidate measures,
Officers all had been certified on the
SESTs, were described as “highly experi-
enced” regarding DUI/BUI, and were
given an additional day and a half of
training before beginning the study.
Otficers were instructed not to obtain
PBT readings until after recording the
SBST results, but no observers moni-
tored this or administration and scoring
procedures. HGN was found the best
individual test, correlating .77 with BAC
in the field stops. Using HGN scores
alone resulted in 100 percent classifica-
tion of BAC .10 percent and 90 percent
correct classification below .10 percent,
Two tests used in the field battery, “saying
the alphabet” and “hand-pat,” showed
respectable correlations with BAC but
did not improve upon decisions based on
HGN alone. The authors nonetheless
recommended the full battery because
the latter tests provide some measure of
performance impairment (vs. BAC
level}, whereas HGN does not. !¢

A very recent investigation'” found
that only HGN was effective at distin-
guishing persons above or below a BAC
of .04 percent, a standard sometimes
applied to drivers of commercial vehi-
cies and, in some states, to drivers
younger than 21. Both laboratory and
simulated field conditions were investi-
gated, and several variations of HGN
and the OLS were tried. The variations
did not matter much, but the optimum
cut-score for HGN was two clues rather
than four. Even so, the observed accura-
cy level obtained was lower than for
higher BAC levels: 79 percent of those
above .04 percent were correctly identi-
fied, while 38 percent of those below .04
percent were wroagly classified,

Critique of the SFST field studies
A scientific study should evaluate
the effect of a variable, or a test, control-
ling for the effects of extraneous vari-
ables as much as possible.' In the case of
the SESTS, a rigorous test of their validi-
ty would be o examine the correct clas-
sification rate {ie., BAC > .08 percent)

using only infermation from the test(s).

— not from the suspect’s driving perfor-
mance, demeanor, smell, previous arrest
record, ete. Accomplishing this level of
contral would probably require video
taping only the relevant (officially
scored) aspects of SFST performance.
The test performance would be scored
by officers who had no other informa-
tion regarding the suspects and no
opportunity to observe, smell, or talk to

them. A rigorous study of HGN, proba-
bly only feasible in a laboratory study,
would involve partial masking of the
eyes, so eye redness, glassiness, and eye-
lid droop could not be observed.

Ideally, subjects in an experiment
are randomly assigned to a control or
experimental group. In this way, differ-
ences between the groups are mini-
mized, The original NHTSA laboratory
studies assigned subjects to a target BAC
group based on their drinking history. In
the field studies, there were no experi-
mentally created groups — just drivers
stopped for one reason or another.
Therefore, the NHTSA field studies are
quasi-experiments, not experiments. !

All the officers employed the SFSTy
and no control group was used. A control
group is considered a near-essential fea-
ture of 2 rigorous study because it dupli-
cates all the relevant factors that might
account for the results in the experimental
group except for the variable under study.
In the case of the SFSTs, adjacent jurisdic-
tions might be compared — one depart-
ment using the SFSTs and another not. Or
some members of the department might
be trained in the SFSTs, others given other
DWI-detection training. Without some
control group, the results observed are
ambiguous. Is 9095 percent a better accu-
racy rate than without the SFSTs?2® Was
the high accuracy rate due to the quality
of the officers? Their sensitization to DWI
detection because of their recent training?
The fact that they were observed by
researchers and supervisors?

Significant defects of the SFST feld
studies as rigorous scientific studies can
be summarized in the following five
peints:

L. The field studies validated the
arrest decisions of the officers in the stud-
igs, not the SFSTs. Because officers had
access to driver behavior and demeanor,
the field studies did not specifically test
the accuracy of the SFSTs as stand-alone
tests. They were not conducted “blind,”
much less double-blind. As stated in the
Colorado study, “Some of the informa-
tion underlying an officer’s decision is
not documented and cannot be exam-
ined.”* In the San Diego and the boat-
ing studies, officers may have also had
use of PBTs, which would contaminate
the test with the criterion — a fatal flaw.
Even in the other two studies, large pro-
portions of the stops were unobserved,
so officers could have used PBTs before
scoring the SFSTs. In sum, the officers’
judgments of intoxication and arrest
decisions were not solely due to the
SESTs, and cannot provide solid evi-
dence for SFST validity.

THE CHAMPION



solutions that wark.

We lknow because we're atfornays, too. We don't have io tell
you that survival in today's fiercely competitive marketplace
depends on your abilily to attract new clients and referrals.
But we do have something to teli you that could change the
way you build your business. We're Legal Ailiance, and what
we offer Is a new way to market your growing legal practice.

Legal Alliance is a unique partnership between suceesstul,
established attorneys and veteran, marketing and advertising
talent. Together, we identify the current marketing problems
facing attorneys like you and provide you with all-inciusive

From print ads, radio and television commercials to business
and marketing cansulting, we deliver a complete program to
help you gain the advantage in your marketplace. We know who
you are, but more importanily, we know where you want te go.

Far more information, contact 1-614-844-5742 or visit us
online at www.legai-alliance.com.

legalsliance

Laga! Merkallng and Consulting

2. The pelice officers and the degree of
supervision in the field studies were not
typical of typical DWI staps. In each
study, participating officers were highly
motivated, highly experienced volun-
teers. In two studies, they were moni-
tored by either civilian research
observers or their colleagues. It is well
known that people who are watched
tend to perform better — in social psy-
chology this is known as the Hawthorne
Effect. Supervision likely made officers
more attuned to accurate administration
and recording than an officer working
on his own would be. The very low rate
of administration errors reported for the
Colorade and Florida studies attest to
this, and contrasts greatly with the expe-
rience of many DUI attorneys.”

3. The studies are insufficiently doru-
mented for scientific papers, a point made
in United States v. Horn” For example,
two of the SFST studies do not specify
the instructions used to administer the
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tests (the instructions have changed con-
siderably since the initial 1977 study).
None of the studies examined the combi-
nation of HGN and WAT that is refer-
enced in the NHTSA manuals, or exam-
ined interrater reliability (how well dif-
ferent observers agreed on scoring or
arrest decisions) or internal reliability
(how well the different scoring ciues
agreed), There is no discussion of the
weaknesses or limitations of the studies,
as is customary in the discussion section
of a published paper. Instead, the Florida
study ends with an astonishingly strong
conclusion: “There appears to be little
basis for continuing legal challenge [to
the SESTs].™

4. The authors did not report the
accuracy af arrest decisions for staps that
were observed vs. those that were not, or
for SESTs performed under adverse cli-
mate conditions versus those that were
not. This is surprising, since this latter
issue was a one of the primary goals of

the Colorado study.

5. None of the SFST field studies
have been published in peer-reviewed
scientific journals. The reports were
submitted to state DOT agencies or
simply “written up.” Peer review expos-
es the work to the criticism of other
researchers and authors who may not
share the same beliefs and purposes,
and who have training and experience
in valid experimental design. The
scrutiny that this process brings is cru-
cial to detecting error and bias.

Becanse of the limitations of the
field studies cited above, it could be
argued that the 1981 laboratory study,
and a similar work by non-NHTSA
authors,” remain the primary evi-
dence of SEST reliability and validicy.
Supporting this claim, NHTSA contin-
ues to cite the accuracy figures from
the 1981 study in the student manual*®
rather than much higher fipures

MAY 2003 53_

IMQ




AT G S T A L ST T e e

DwiI

Table 2

Selected Standards for Psychological Tests

Standard #

1.10

When interpretation of performance on specific items, or
smail subsets of items, is suggested, the rationale and rele-
vant evidence in support of such interpretations shouid be
provided.

117

If test scores are used in conjunction with other quantifi-
able variables (i.e., driving errors, odor of alcohol) to pre-
dict some outcome or criterion (i.e., BACQ), regression (or
equivalent) analysis should include those additional refe-
vant variables afong with test scores.

3.5

Relevant experts external to the testing program should
raview the test specifications.

3.6

Test content should be chosen to ensure that intended
inferences from test scores are equally valid for members of

different groups.

3.9

The process by which items are selected and data used for
item selection, such as item difficuity, item discrimination,
and/or item information, should be documented.

Scorer reliability and potential drift over time in the scorer’s
rating standards should be evaluated and reported,

4.19

The rationale and procedures used for establishing cut

scores should be clearly documented.

5.2

Maodifications or disruptions of standardized test adminis-
tration procedures or scoring should be documented,

5.9

When test scoring invoives human judgment, scoting
rubrics should specify criteria for scoring. Adherence to
established scoring criteria should be monitored and
checiked regularly. Monitoring procedures should be docu-
mented,

4.5

The test manual/documentation should include the stan-
dard error of measurement.

8.7

Test documents should specify gualifications that are
required to administer a test and to interpret the test scores
accurately.

72,73

If age or other demographic variables effect test perfor-
mance, these issues should be studied and the test used
anly for those subgroups for which evidence indicates valid
inferences can be drawn from test scores.

0.3

{Tests) generally should be administered in the test talker’s
most proficient language....

10.1

Test users should take steps to ensure that the test score
inferences accurately reflect the intended construct rather
than any disabilities and their associated characteristics....
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obtained in the field studies.

Although the laboratory studies
were rigorous in some respects, they
have several significant limitations: 1)
subjects had no reason to fear detec-
tionfarrest; 2} testing was conducted
during the day rather than night, when
most DWIs oceur; 3) officers were able
to observe, ialk to, and smell the sub-
jects; 4) for the NHTSA study, subjects
were recruited from the state employ-
ment office and are not representative
of the general population, and no
attempt was made to justify this source
as representative of DWI stoppees; and
5) the same subjects were used to create
the cutoff scores for the test and to eval-
uate the accuracy of these cutoff scores.
This procedure will lead to inflated esti-
mates of accuracy, because the test deci-
sion rules are tailored to the subjects on
which it was calibrated.” The cutoff
rufes from the first group should be
cross-validated on a new group of sub-
jects. The accuracy level achieved in the
second group wiil be an unbiased esti-
mate of the accuracy when applied to a
new group of similar subjects, such as
DWI suspects, assuming the base rates
(frequency) of intoxicated persons are
similar in both groups.

A commeant on HGN

Horizontal gaze nystagmus has
repeatedly been found in NHTSA-spon-
sored studies to be the best psychopliysi-
ological test to estimate BAC.®
Conducted by medical or optometry
personnel in laboratory conditions with
healthy, rested subjects, there is little
doubt that HGN can be a good indicator
of BAC. However, most police officers
laclk in-depth training, and estimating a
45-degree angle is a poor substitute for
laboratery apparatus that can measure
angles to a tenth of degree. Data from the
1981 study indicate that most officers
had difficulty accurately estimating 45
degrees,” which the authors stated “is a
critical factor in making accurate deci-
sions from sobriety test battery perfor-
mance® Officers were deemed profi-
cient if they could estimate an angle
within 3 degrees with use of a protractor.?!
Thus, even when officers are freshly
trained and use an apparatus to assist in
their observations, a 6-degree range of
error is expected. One of the clues for
HGN is onset of nystagmus before 45
degrees of lateral deviation. If a 6-point
spread is acceptable, one officer may esti-
mate 45 degrees at 42 degrees, another at
48. If the officers are consistent in their
scoring, the first officer will score this
clue much less often than the second will,

THE CHAMPION



Difficulties can arise in several other
ways when interpreting HGN. Are a sub-
ject’s eye movements smooth pursuit
movements with nystagmus or natural
saccadic movernents? At least one board-
certified ophthalmoiogist wrote that
NHTSA's recommended “smooth pur-
suit” administration (two seconds across
each eye) invites saccadic movements
because it requires the eye to move too
fast.*? The 1981 study authers acknowl-
edged that as many as 50 percent of peo-
ple show some nystagmus at maximum
deviation in at least one eye."” In New
Hampshire v. Dahood, the court reported
“Dirs. Citron {an ophthalmologist) and
Rizzo {a neuro-ophthalemologist} were
adamant in their opinion that the dis-
finct nystagmus at maximum deviation
clue should be eliminated from the
HGN test.* Recently, it has been report-
ed that fatigue can induce nystagmus at
maximum deviation in 50 percent of
people, and that nystagmus persists after
BAC levels have fallen to zero® Lastly,
the Maryland Court of Appeals in Shultz
1, State recognized 35 causes of nyslag-
mus in addition te alcohol.”

Two recent courl opinions have
held that HIGN does not meet Daubers”
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standards to he admissible as direct evi-
dence of intoxication or impairment. In
United States v. Horn, the court held
HGN is not generally accepted ameng
psychologists. In New Hamipshire v.
Dahood,® the trial court, on remand
from the New Hampshire Supreme
Court on the issue of admissibility, cited
an inability to determine error rates and
cancluded HGN is #ot generally accept-
ed among ophthalmologists. On appeal,
however, the New Hampshire Supreme
Court held that HGN does meet the four
Daubert criterta, and reaffirmed other
state court opinions that the relevant
professional communities for HGN
include behavioral psychology, highway
safety, neurclogy, and criminalistics in
addition to optometry and ophthalmol-
ogy.*® However, it maintained that HGN
is only circumstantial evidence of
impairment and cannot be introduced
at trial Lo estimate BAC.

SFSTs as standardized tests

SFSTs are quite similar to the nen-
ropsychological tests, which detect brain
damage and assess sensory, motor, and
cognitive impairment. To the extent that
the SFSTs are standardized tests, they

should meet the relevant professional
standards. Standards for Educational and
Psychological Testing is an authoritative
guide that enumerates many criteria for
test construction, reliability, validity, doc-
umentation, and implementation, and
provides a useful introduction to these
issues. Some of these are directly relevant
for the SFSTs. For example, Standard 1.10
states, “When interpretation of perfor-
mance on specific items, or small subsets
of items, is suggested, the rationale and
relevant evidence in support of such
interpretations should be provided.” This
is not addressed in the SFST literature.
Table 2 lists the standards that are most
relevant for examination of the SFSTs.
Part 2 in the next issue addresses problem
areas regarding standardization, reliabili-
ty, and validation.
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(Part 2)

The psychometrics and
science of the
standardized field

sobriety tests

Standardization problems — As the
name implies, the SFSTs gain their spe-
cial status because they have been stan-
dardized, meaning specific rules for
administering, scoring, and interpreta-
tion have been specified and researched.
Standardization is crucial if research
findings are used to support the validity
of the tests, since a test that is modified
is no longer the same test, As the
National Highway Transportation Safety
Administration (NFTSA) states, “If any
one of the standardized field sobriety
test elements is changed, the validity is
compromised.”t A number of courts
have held that if not properly adminis-
tered, the SFSTs are not admissible.?

The following problem areas are
organized in the chronological order that
the SFSTs are administered and scored.

Editor's Note: Part 1 appears in the May 2003 issue.
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BY STEVEN RUBENZER

1. Screening questions for possible
medical problems and conditions should
be standardized and validated. The
NHTSA Sindent Manual states the offi-
cer should ask about certain topics, but
does not specify the form of the ques-
tions. The wording of a question, and
how it is asked, are crucial to obtaining
valid data. Screening questionnaires are
used in a variety of medical fields. A
good screening test should identify vir-
tually everyone who has the condition
being queried about — and should be
demonstrated to do so. In the case of the
SFSTs, the questions should uncover rel-
evant conditions that could invalidate or
affect SFST performance. No research
has been conducted on this issue.

2. The SFST instructions have
changed repeatedly from the initial labo-
ratory studies to the field studies to the
current NHTSA Student Manual used to
train police officers.

3. SFST training does not emphasize
rigorous adherence to the standardized
instructions. Psychologists routinely
administer standardized tests. Many, like
the Wechsler intelligence tests, come
with materials that direct the examiner
to read the instructions verbatim. This
was my expectation when I learned the
SFSTs. Although the NHTSA instruc-
tions are given in quotation marks, sug-
gesting they should be delivered verba-
tim, this level of proficiency is not
specifically endorsed. Consequently, stu-
dents and instructors do not seem to
aspire to it. Some training films actually
demonstrate inaccurate delivery.?

4. SEST training materials do not
address how instructions are to be deliv-
ered (attitude, speed, and tone). Should
the officer be polite? Authoritative?
Commanding? Ts it all right to be impa-
tient, surly, and condescending? How
does this affect performance? What
about speed of delivery? Should the offi-
cer’s demeanor facilitate maximuom per-
formance? That is the usual standard for

neuropsychological tests. * In contrast
some officers appear to make the test:
harder by delivering instructions in :
rapid, bored, monotone voice.

It is uniikely that the officers in the
laboratory studies, using volunteers anc
monitored by the researchers, adoptec
the hostile, impatient demeanor some-
times displayed by officers during SFST
administrations. To the extent tha
arresting officers behave differently thar
the officers in the NHTSA studies
(which was not recorded), the validatior
evidence is diminished.

5. For the Walk-and-Turn, a variet
of line situations are permitied. There i
no research on the effect of using an
imaginary line, a crooked line, an offset
line, or one that the line creates an
uneven surface,

6. What constitutes “demonstrate:
understanding”? For the WAT and One-
Leg-Stand (QOLS), officers are directed to
determine that the suspect understands
the instructions. A “yes” or “no” ques-
tion often suffices. If a suspect equivo-
cates, the officer may become impatient
and demand an answer. Clearly, this is
not an adequate assessment. The tests
are designed to test ability to follow
directions and perform after the instruc-
tions are understood. (Standard 9.3)

7. Scoring rules are often inadequately
specified. What constitutes an “inappro-
priate turn?” In horizontal gaze nystag-
mus (HGN), the examiner must make
two passes for each eye to assess each of
the three signs. Does the clue have to
occur on both passes, or just one? If it
occurs on just one, should the examiner
administer another pass and make a deci-
sion based en two out of three?

8. It is unclear, both in the studies
and the Student Manual, what the crite-
ria are for failing the SFST battery. The
Student Manual provides cutoff scores
for each test, plus a decision grid for the
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cerhbination of the HGN and WAT.
What it does not say is what criterion is
primary. Thus, a suspect apparently can
fail at least four ways (from each of the
three tests and from the combination of
the HGN and WAT). If the defendant is
given multiple chances of failing, the risk
of a false positive finding will accumu-
late with each additional test unless
credit is given for those tests passed.

9. Officers are not specifically directed
to record their observations immediately.
Failure to do so encourages a tendency
to assign scores consistent with the offi-
cer’s arrest decision and, for example, to
remember seeing a particular clue in
both eyes rather than one. As the authors
of the 1981 laboratory study stated,
“...many of the advantages of standard-
ized scoring are lost when the scoring is
left to memory’™

Reliability and validity problems

1.The SF8Ts have not been subject-
ed to a rigorous “blind” assessment of
their validity. As discussed above, none
of the studies of the SFSTs have been
truly double blind, as expected in medi-
cal research. The laboratory studies
came close; the field studies do not.
(Standard 1.17)

2.The effects of fatigue, drowsiness,
circadian rhythm, driver stiffness or
roadside conditions on SFST perfor-
mance have not been adequately investi-
gated. (Standard 10.1} The angle of anset
of nystagmus was found to advance five
degrees in the hours after midnight,
while the other laboratory studies were
conducted during daytime hours.® In the
1981 study, the anthors stated that exer-
cise, sleep loss, elevated temperatures,
and antihistamines are associated with
increased body sway.” Strobe and emer-
gency lights, gusts of wind from passing
traffic—all have unknown effects on
SFST performance and validity given the
limitations of the field studies.

3. Drivers suspected of DWI and sub-
jected to the SFSTs may be highly anxous,
which alone or in combination with small
amounts of alcohol, may influence their
performance. In the laboratery studies,
subjects were volunteers who had no rea-
son to be anxious, aside from possible self-
consciousness. There are theoretical rea-
sons 1o believe that fear, anxiety, or stress
may affect performance on the WAT and
OLS® and no study has demonstrated
these factors are not relevant.

4, The clues for the WAT and OLS
Iack documentation of their individunl
validity and reliability. The validation
and reliability data focus solely on the
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total scores, not the individual clues. For
the WAT, it is possible that all eight clues
are valid —- or thal half of them are not.
Since there is no published data on this
issue, it cannot be assumed that the clues
your client failed are valid ones.
{Standard 1.10}

5. Relinbility data are lacking or below
accepted standards for psychological tests
used for making decision about individuals.
Reliability refers to the consistency with
which a test produces results across condi-
tions that can change, such as testing at
different times or by different evaluators.
Authorities recommend such tests show
“a bare minimum” reliability of .90, with
.95 “considered the desirable standard.™
None of the reliability figures for the
SFSTs are this high, and most are much
lower. Different raters scoring the same
subject at the same time show reliability
coefficients between .62 and .74 on the
SFSTs, and lower figures (.58-.59) for their
decisions about whether the person is
impaired and should be arrested. Other
NHTSA researchers assessed the SFSTs to
be quite low on “Ease of Scoring,” provid-
ing ratings on a 1-100 scale of 5 for HGN,
25 for WAT, and 30 for OLS."® No figures
have been reported to assess the internal
reliability (coherence) of the SEST items.
This is a standard, expected piece of infor-
mation for a psychological test.

The reliability coefficients are esti-
mates of how much of the test score is
reliable — a reliability coefficient of .70
indicates 70 percent of the score is reli-
able and 30 percent is error. However,
each reliability coefficient reflects only
some of the potential sources of error:
The observed score is a function of the
quality that is being measured (intoxica-
tion) plus numerous sources of error,
including who administered the test, the
particular occasion and conditions it was
administered under, and the quality of
the items composing the test
Unfortunately, you cannot simply add up
the errors from the different reliability
estimates. However, one dramatic illus-
tration of the role of multiple sources of
error comes from the 1981 study: The
test-retest coefficient for the WAT scored
by a different rater is .34, as opposed to
.61 when scored by the same rater. The
moderate reliability figures cast doubt on
the high accuracy rates reported in the
feld studies, since high reliability is a
prerequisite for high validity.”!

6. Standard errors of measurement
(SEM) are not provided. (Standard 6.5)
The standard error of measurement is
the average amount of error in the typi-
cal measurement for that test. The SEM

is used to create confidence intervals
around an observed score to show how
precise the estimate {observed score) is.
For example, a 95 percent confidence
interval around a score of 4 an the HGN
might be 2 to 6. But NHSTA studies do
not include basic descriptive statistics of
the data (means and standard devia-
tions} that would allow calculation of
these values. ‘

7. SESTs have not been normed on
sober people. As acknowledged in the
1981 study, “Balance tests of various
sorts show large individual differences in
the performance of sober individu-
als....""* When most psychological tests
are developed, they are tested on a large
sample to determine what is “normal’”
The Personality Assessment Inventory is
a self-report test designed to assess psy-
chopathology. Before it was published,
the author administered it to some
twelve hundred psychiatric patients —
the intended population for the test. But
he also administered it to over twelve
hundred volunteers from around the
country. Then, volunteers were dropped
in order to obtain a census-projected
nationally representative sample in
terms of age, race, and education.” The
SFSTs have never been administered to a
large, representative group of sober pea-
ple. There is no “normal” score.

8. There is very limited data on the
SESTs for people nunder 21 or over 50-55,
(Standard 3.6} Only 3.1 percent of the
NHTSA 1981 study sample used to stan-
dardize, calibrate, and validate the SFSTs
were older than 55 Reporting of age
groups Is inconsistent across the field stud-
ies, but in all three, people above 50-60
made up a very smal! portion of the sam-
ple. There have been no comparisons made
of the validity of the SFSTs for younger ver-
sus older groups. (Standards 7.2, 7.3, 10.1)

9. SFSTs have questionable validity
for those who are elderly, in poor physical
condition, or overweight. If the SFSTs are
of questionable validity for people more
than 50 pounds overweight," what
about short people whe are 4% or 40
pounds over the ideal? Proportionately,

a person who is 48" and 40 pounds -

overweight is likely to be more physical-
ly impaired than someone 6'3” and 51
pounds overweight. Why does the test
suddenly become invalid when one goes
from 50 to 51 pounds over the ideal?
Obviously, the impediment due to
weight is likely to be gradual. The same
issue applies to people in their late 50%
versus the arbitrary cutoff of 60" or 65.1
Physical health and condition are likely
to be more importani than age.
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" (Standards 7.2, 7.3, 10.1)

10, Evenn NHTSA claims the SFSTs,
when optimally used, are only 80 per-
cent accurate.'” This is perhaps the most
direct and compelling evidence of the
SFST validity problems. Although a 20
percent error rate may be acceptable in a
test used for evidence of probable cause
of a BAC of .08 percent or more, it seems
insufficient when the SF5Ts are used as
to establish, beyond a reasonable doubt,
intoxication or impairment. Further,
consider that the SFSTs were (1) evaluat-
ed by the tests’ developers, (2) under lab-
oratory conditions, (3) only a fraction of
subjects were in the critical .05-.15 per-
cent BAC range, and (4) the same sub-
jects used to calibrate the tests were used
to assess their accuracy. Given all of
these potential biases in their favor, a hit
rate of 80 percent is unimpressive.

Another perspective on SFST accu-
racy is provided by using a bathroom
scale as an analogy. Even a cheap scale
might be expected accurate within a few
pounds. Yet, the NHTSA authors state, “
[I]t is unrealistic to attempt to use
behavioral tests to discriminate BACs in
a +.02% margin around a given level™"
This is equivalent to a 100-pound
woman stepping on a scale, seeing a
reading of 120, and being told the scale is
functioning within its design limits. And

ctions be imposed on repeat

State laws require that san
lation of an ignition interfock system

DWI/DUI offenders, such as the insta
on their vehicles following license suspension.

this is under ideal conditions, But how
well can police officers actually estimate
individuals’ BACs? In the 1981 laborato-
ry study, police officers’ estimates of
BAC (measured by Intoximeters) were
incorrect by an average of .03 percent
— meaning approximately half the
errors were larger than this.

Psychologists often calculate confi-
dence intervals to communicate that a
given score, like an TQ, is an imprecise
measurement. For example, an IQ of 100
may have a confidence interval of 94 to
106. If someone obtained an IQ of 100
on one occasion, it is likely that he or she
would obtain a score within the confi-
dence interval if tested again. Confidence
intervals are not absolute, but based on
probability. The most common probabil-
ity used is 95 percent, meaning that on
95 of 100 retests, the new score would fall
within the confidence interval created
from the first score.

Let’s return to the analogy of a 100-
pound woman stepping on a bathroom
scale using the SFST BAC estimation
errors. Using the most conservative aver-
age error reported (.03 percent), and
using standard tools to create a confi-
dence interval,® we find that a 100-
pound woman would observe a scale
reading of between 25 and 175 pounds
on 95 of 100 trials. The other five percent
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of readings would be more inaccurate. In
the 1981 field study, officers’ average
BAC estimates were off by an incredible
.77 percent before training and a whop-
ping .0537 percent after training.?
Creating a 95 percent confidence interval
from ‘the “before training” figure (077
percent) means our 100-pound woman
will weigh anywhere from -93 two 293
pounds on cur SFST bathroom scale —
95 percent of the time.

Miscellaneous issues

1. The SFSTs have been evaluated
primarily by NHTSA-supported re-
searchers, with no rigorous evaluation
by disinterested researchers in a field set-
ting. Replication by impartial re-
searchers is the sine qua non of reliable
scientific knowledge.

2. SFST3 have usually been evaluated
in high base rave settings where up to 92
percent of the persons tested were legally
intoxicated. Base-rates have a major
effect on the confidence that can be
given to a test result.” In both the labo-
ratory and field studies, the majority of
subjects or drivers tested were intoxicat-
ed so generalization to settings (sobriety
checkpoints or daytime stops) where the
incidence of DUI is much lower is not
warranted. An earlier NHTSA study
showed high rates of false positives when
the frequency of intoxicated (BAC > .10
percent) drivers was experimentally set
to 48 percent. HGN, either alone or in
combination with observations of driver
behavior and appearance, showed false
positive rates of up to 75 percent for
those with a BAC between .05 percent
and .09 percent. Officers who received
only three hours of training in adminis-
tration of HGN?! assessed 24 percent of
those in the .00-.04 percent BAC range
as impaired — and the majority of these
were probably completely sober.

3. SFST scoring is potentially biased
by the officer’s suspicion of intoxication,
The SESTs require subjective judgment
to score, as acknowledged by Marcelline
Burns,® NHTSA reviewers,? and as indi-
cated by their moderate inter-rater relia-
bility coefficients. An officer could easily
decide a WAT turn is improper based, in
part, of how the driver smelled and his
clarity of speech. When these biases seep
in, the test has been contaminated.

4, The SFSTs may be harder than driv-
ing. The WAT and OLS are unfamiliar and
probably strain many sober peoples’ abili-
ties, especially those that are not in good
physical condition. To quote the NHTSA
student mmanual, “Tests that are difficult
for a sober person to perform have little or
no evidentiary value"” A recent survey of
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British police surgeons found about half
expressed concern about the SFSTs being
too difficult or the grading too harsh.
Amongst those with advanced credentials
(a Diploma of Medical Jurisprudence or
Diploma of Forensic Medicine) over 60
percent of respondents expressed reserva-
tions for the Walk and Twrn and One
Legged Stand.®

5 Although the SFSTs were not
designed as indications of driving impair-
ment and have undergone little valida-
tion for this purpose, they are still fre-
quently admitted as evidence for estab-
lishing the driver was impaired. The
SFSTs were expressly developed and val-
idated to distinguish between BACs of
above and below .10 percent — not
driving impairment. Marcellin Burns
has emphasized this distinction,” but
NHTSA materials™® and court deci-
sions® wrongly equate the two terms,
While the SFSTs attempt to gauge BAC,
NHTSA piainly states “Impairment
varies widely among individuals with
the same BAC level

Only a couple of studies have
attempted to correlate SFST scores with
driving impairment. In one of the original
NHTSA laboratory studies, subjects were
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tested on both the SFSTs and a divided
attention performance test designed to
simulate the demands of driving. Each
SFST correlated about .30 with the differ-
ent performance measures. When the
results of the tests were combined statisti-
cally; the two psychomotor tests (WAT and
QLS carried all the weight — HGN added
nothing.® Other NHTSA-associated
researchers stated “there is no evidence
that the eye movements that constitute
Nystagmus seriously impair the visual
processes involved in driving or operating
a boat™" A third group of NHTSA
researchers evaluated dozens of behavioral
tests to determine their potential to assess
driver impairment and other desired qual-
ities. These authors recommended a com-
pletely different batiery than the SFSTs,*
and the SFSTE received low ratings of rele-
vance to driving skills: HGN received a rat-
ing of O (zero on a scale of 0-100) for its
value in assessing driver impairment,
while WAT and OLS received ratings of 40
and 20, respectively.®

6. SFST;, particularly HGN, arguably
are more prejudicial than probative on the
issue of impairment. When a person sus-
pected of DWI/DUI has difficulty per-
forming a field sobriety test, the jury

" Registered lrademark of Steven Oberman

viewing the performance may logically
assume the suspect is drunk. Given the
circumstances, this is the natural inter-
pretation. A study published by Cole and
Nowacyk® had 21 completely sober peo-
ple perform the sobriety tests (not
including HGN) and other tasks. Police
officers perceived 46 percent of the sub-
jects performing sobriety tests as drunk
and worthy of arrest. If prejudicial value
= high and probative value = low or
medium, then high > low or medium =
nonadmissible. Meaney argued that a
negative HHGN 15 more probative than a
positive finding because “no study sug-
gests the passibility of intoxication with-
out nystagmus.”

Conclusion

The SESTs claim to be standardized and
validated psychological tests. The first
claim is justified if they are adminis-
tered, scored, and interpreted in line
with NHTSA guidelines. Much more
serious questions arise regarding their
validation and other psychometric prop-
erties, The SFSTs have been evaluated
primarily by their proponents and there
have been no studies of the SFSTs as a
group in either laboratory ar field stud-
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les by disinterested researchers. Just as
important, NHTSA training has not
encouraged officers to consider other
plausible causes of poor performance,
such as anxiety or sleepiness.

The SFSTs have significant limita-
tions as tests that should be understood
by those who encounter them in the
legat arena. Like most tests, they can be
useful, but are also easily abused and
misunderstood. Defense attorneys must
challenge their empirical bases where
they can and expose failures to follow
the standardized instructions. More
importantly, prosecutors and judges
need to critically examine the SFST evi-
dence offered in DUI cases so that inno-
cent people are not wrongly convicted.
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