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I@,%-gg@gggggg& study, these inveati@@tor@§ (Pentilla, Terbu, sad
Ketaja, 1974) analyzed the test records of 495 individuals in order
to ggggjgg an optimal teot battery. The most i@p@rtmﬁﬁ‘ehamge érsm
previously wsed testo was . the dinclusion of vhoervaticns of the
e 'g’ggﬁgg, gaze mystagumus, post-rotational Bystagmus, pupillary
:ter, &nd pupillery . reaction to light) and ghe valk-the-lime
- The gaze nyotagmus and the walk~the-line taesto proved to be
best for predicting the BAC, vhercas physiciasms’® twisetive
ates of the level of intoxzication were found to be of RO

In Kew Zealond a wmedical examination is given in cases where =
driver ouspected of driving while intoxicated pleads aot-guilty.

-&i@égég-ﬂggéggrd and 8later (1971) have devgloped & e¢limical

. examination consisting entirely of eye signe of oaleohod
‘intoxication. Their weiz point “gculiner ocala”™ dmeludes ghe

following: (1) conjunctivae ara suffused (i.0., "bBloodphot™ eyes);

Q%)*ﬁhg eyelids drag behind when the eyebail moves uwp and dowvm ;
(3) the pupiliary light reflex is sloved; (4) peripheral vision-ja

' gggégiagéd; (5), Bystagmus is seen when the eyes follow a noving
- 9bisct; amé (6) the pupils tead to be dilated. :

: 2elkowitz (1977) evaluated a mumber of " sobriety ¢ests
carrently wged by police im the United States to determime their
g%kqgéqnahégfgg(&mtgnicagign, Baned vpon prelimimery pilot vork,,
the following tents were, selected for am evalustiom study: ome-leg
stand; valk-and-turn; fimger-to-nose; fimger count, alcohel goze
nystagmus ; tracing; Romberg body sway; subtraction; backvard

oupnting;  and letter cancellation. = Ten police officers
administered these tastse to 238 participants. The paxticipanto
were Llight, moderate, and heavy drimkers who had consumed enough:

Burusg and No

- alcohol to produce a BAC in the range of 0% to 0.15%. ALl of the

tests were found to be oengitive to aleobol, but a reduced "best

teat - ocet™ é@a determised by means of stepwise digcrimimant’
amalyses. The three "beot™ tests were (1) the ome-leg~stand;  (2)
the: . walk-and-turn; and (3) alcohol gasze nyeLagmus . This

rocommended, teat, battery could correctly classify more than 83% of
the QEQJugﬁiQn,@tu@y‘p@gticipanta with respect to whether they were
above ‘or below s BAC of 0.10%. ‘

‘B. RILOT JOREK WITH THE SELECTED TEST BATTERY - -

The purpose of Phase I of this contract (DOT-ES-8-1970) was to
complete. the laboratory development and validationm of the sobriety
test battery idemtified by Burme and Hoskowitz (1977). Firet, the

de hlqgﬁgmg of. the teot battery involvad;i&ﬁutiﬁyimg,vaziablea, in

'égdﬁiiagAtqﬁ alecohel, which influence performamce om ¢he test
‘bagtery. As 2 result of this identificationm, etsndardised.
adm nictration end scoring procedures wvere developed. A literasture-

Teview, of the variables affecting the three test battery is
included in Appendiz A. 4 summary of the pilo:t work aimicg at
a;@p@ggdiainghths,mépgingymmd‘adminiﬁtrationlpr@c@dnr@s ic imeluded
in: thio chapter. B



CHAPTER X: XETRODUCTIOR

Alcohol use contridutes to @ large proportiom of the fatal -and
injury relsted accidents nationwide. Currently, sttempts to deter
the drinking driver comoist of informing the public of the hazards
of driviang while impaired (DWI) asnd of the threat and consequence?
of being arrested. Unfortumately, the perceived risk by the publir
is quite low, simce the combined probability of beving an accident
or of being arrested for ome DWI trip is estimated to be .0.00089
(Summers and Herrie, 1978) or less than ome im 1000. I

One reason for the low probebility of beinmg arreeted im a DWI  grip
ise that large deficiemcies exist in the detection and arrest of
drivers with blood alcohol concentratioms (BACs) over 0.10Z.
Drivers om the rosd, as estimated . by Beitel, Sherp, and Glauz
(1975), are three times as likely.to have s BAC in  the range of
0,102 to 0.14% as in the 0.15% to 0.19% ronge. Im comtrast, the
probability of am srrested driver having a BAC in the 0.10% to
0.142 roenge is half as great as that of having = BAC in the 0.15%
to 0.192 range. ¥This deficit may be directly attributed to the
police officer im the field, who must detect and arrest the alcohol
- impaired driver. ' . . cL i

The discrepancy between the distribution of BACs among drivers eand

the  distribution of BACs emong eorrestees results from . the

following: (1) the high BAC driver makes more frequent ~driving

errors vwhiech are detected by the police; (2) decisions to arrest

are gasier to make with the highly intozicated satopee; and - (3)

many police officers are not motivated to arrest drunk drivers,
especially those with lower BACs. These discrepancies may be at-
least partially offset by training police officers to discriminate
BAC levels more effectively by uvsing 2 standardized field .sobriety

test battery. . : : 5

OF RIELD BOBRIETY ZTRSTS

IS gl
Much of the available literature on sobriety testing comes  from
countries in which a medical examination by a physician is required
to determine intoxication. For example, Fimland has no statutory
blood alcohol 1limite for driving, but the courts give severe’
penalties for driving umnder the influemce of alcohol. Pentilla,
Terhu, and Kataja (1971) exsmined the sobriety test performance of
6839 Finnish drivers suspected of driving under the “influence  ‘of
alcobol. In this study, the test battery included: walking, gait
‘in turming, balance, fimger-to-nose, picking up matches, counting
backvards, time ond place orientatiom, and observations of ‘speech
and gemeral behavior. The three most sensitive tests vere .counting
backwarde by threes from 102, balancing with the eyes open, .and.
.walking down & corridor with eyes <closed. The coumting ‘test,
however, was particularly difficult for people of low oocioeconomic
backgrouad. : '




i, Btespdsrdization

Cronbach (1970) defines a standardized test as being "one in .- which
the procedures, apparatus, .and scoring have been fixed so that
precisely the same testing procedures can be followed at different
times and places.” The process of gatherlng normative data 1is. also
called "standardization,” but this process is not very ptofltahle
unt1l_the procedutea and scoring have been standasrdized. R

‘The first step in standardxzzng a field sobriety test battery is’ to;
determine vhat "~ aspects of the test battery make the tests
partzcularly senpitive to alcohol intoxzication. That is, the ‘first
step is to fine-tune the tests to best discriminate betvéen the
intoxicated person and the @ober person. These variables most
sensitive to alcohol intoxication are discussed in Appendix A. -

Testing is a social relationship in which the interactioms between
the tester and the testee are very important. These interactions
betwveen stopee and police officer will be impossible to
standarxrdize. For example, we have found during police ridealongs
that moet stopeeo are fairly calm szbout getting a ticket, although
30Z to 402 will srgue with the officer. About 5% of the stopees
can be very hostile, howvever, displaying behavior ranging from
temper - temtrums to hysterics. Intoxicated etopees, who are
generally the ones given sobriety tests, are much wmore 11ke1y1.tof
display these behavior extremes. Hostile behavior, or the polxce
reactions to it, is impossible to duplicate in the 1laboratory
situetion for purposes of standardization. . o
- The police officer, in ecoring the field sobriety tests, is.
interested both in how well the suspect can perform (i.e., .is the
individual impaired?) end how well the stopee's performancc
compares with that expected from drivers at various BACs. The
" primary reason that a field sobriety battery is given . (i.e.,
instead of wusing a portable breath analyzer) is to show that the
driver's ©performance is impaired. In this sense, the  field
sobriety tests must be content xeferenced, 80 that the police.
officer can observe what the suspect cen do. Hovever, the .police,
officer in some areas also may know from experience that no matter
hov impaired the suspect’s performance is, the suspect will not be
convicted of drivimg while intoxicated unless the individual' 8 BAQ

is above 0.153 or convicted of vreckless driving wunless the
individual's BAC is above 0.10Z. Thus, the police officer -is also

lnterested in @ ggm -referenced test so that he can estimate . the.
suspect’s BAC. ' L

‘Field thg;xa;ign

A-critical phase of our pilot testing involved observing ' a ‘highly..
efficient traffic team working out of the Los Angeles Centralf
Police Pacility vhich spacializes in arreatxng intoxicated dr;vers._
These officers were all using nystagwue in their sobriety testing..
We moticed from observing their arrestees that the angle of ‘onset’
of the nystagmus, which occurs as they follow a moving object ‘to
the side with their eyes, occurs with fewer degrees of .lateral.



deviation (i.e., with less lateral siovement) as the BAG iucrésness
In addition, the magnitude of the mnystagsus &t extfeme jutersi

~deviatioas 4is wmuch larger with. iscressing BACs (i.#.; the jerking

movement id larger).

§et9@§, ve learned that a divided atténtiom task eould  Ha
iscorporated into the walk-and-turn taeat by having the sauspect
stand lHeel-to-toe on the linme while the directiom: of the tedt  are

- being ‘éxplained, 4n intoxicated person ecan typically either iisten

to the. instructions or keep his.balence, but cannct 46 both .

3: Pilet Sibiecss

 Tventy-five subjects were given aléohol and run gs pilot subjeccs

id the liboratory. Initially, three subjecis were used to rule but
many of the unimportant variables in the thiee tésts, Fifteen
subjectd were then rum to determine the effectiveness of the mors
dmportant varidbles amd to 8id in determining hov the test battery
should be scored. Five subjects were tested hourly for 1B hours ==«

both.sober and at a BAC of 0:.102 ~- ¢to determine the combined

influence of slcohol and fatigue. Finally, we also tested 42 gohet

" Bubjects for nystagmus in order to determine the effects of age,

in -sobetr subjects. The Tesults of theose pilot ‘studies sve
summarized below as they relate to each of the three tests in the

visual acuity, end alcoholiem history om the incidence of dystagiius

sobriety test Battery.

g*,?ﬂﬁalk—aﬁd?Turn Tedt . The suspect is a@kéd' t6 assume A
heel-to~toe position on a designated lime, with his/her arms &t Ehe
s8ides; while the rémainder of the instruc¢tions are pgiven. He ot

Bhe :is then ¢old to make nine heel-to-toe steps on the line, to
turn around. keeping é6ne foot on the lise, gad to return in nine

"heel-to-toe. steéps. The suspect is requested to wateh his/her feet

at 8ll times, making sure thet every step is heel~to-toe and that
the steps axe token in a straight line.

Lsking the sugpéct to balence heel-to-toe while listefiing to the

rest - of the task instructions effectively creates a divided

attention task in this test. We found that this addition greatly

'imprngd the gensgitivity of the test to alcohol. Intoxmicated
subjects either keep their balance, while ignoring the subseguent

iﬁsﬁyuctﬁbha, or eare unable to keep their balance while listening
to the instructions. The sensitivity of this addition to the task
supporté the conteation of Moskowitz (1973) that divided attention

tasks are very sensitive to alcohol intomic¢cetion.

Requesting that people "wateh their feet"™ while. performing this
test  also ihcreases its sepsitivity to alcohol, but makes the task
difficult for people with momocular vision (i.e., poor depth
perception), Petforming the walk-and-turn task vith the eyes open
with ‘énough light to see some frame of reference is essential if
gober. - individuals are to perform the test without difficulty.

Finally, ve found that the time taken to walk the 1line ard the

sudbeér of @teps takem wvere trelatively unimportant variables in

" terws of altering the sengitivity of the test to aleohol.

=



vertsein individuals have difficulty with this test wvhen. eober,
including: people over 65 years of sge; people with back, leg, 'or
-middle-ear problems; and people with high~heeled shoes (over two
inches). We recommend that only the nystagmus teet be used with
the first four categories of stopees, while people with high-heeled
shoes should be asked to remove them. C

‘Standardizing this test for every possible road condition was
beyond the scope of this project, 8o we recommend that the
valk-and-turn test be performed on & dry, hard, level, nonslippery
surface and under relatively safe conditoms. If these requirements
cannot be met at roadside, we recommend that the suspect be asked
to perform the test elsevhere or that only the nystagmus test be
used. The test also requires a lime which the police officer can
manufacture. Finally, the police officer and the suspect should be
able to communicate fluently. Performsnce of this teat was not
worse under the combination of alcohol and fatigue in the 24 hour
pilot study of circadian effects, than under alcohol alone.

b. One-leg Stand Test. The suspect is asked to stand with his/her
heele together, feet at a slight angle and arms at the sides. Be
or she is then asked to raise onme leg about 8ix inches off the
ground (i.e,, with both 1legs kept straight) and to hold that
position while counting rapidly from 1001 to 030. Either leg, may

be raised.

Generally, few variables alter the sensitivity of the one-leg stand
test. The wmost sgensitive variable was time. We found: that .a
suspect at a BAC of 0.10Z might easily keep his/her balance " .for

~ 20-25 pseconds, but would likely falter after that time period.
Consequently, the officer must ask the Btopee to count aloud- from
1001 to 1030 in order to estimate the passage of 30 seconds. .. .

Two other important veriasbles are that: (1) the suspect .must - ke
able to sgee in order to orient himself or herself; and (2) the
police officer must stend back from the suspect inm order not.  to
provide an  artifical reference frame which could distract the
suspect. Generally, if the stopee cannot esee or orient with
respect to a perpendicular frame of reference, then this test will
be difficult to perform evem if sober. S :

Certain individuals will have difficulty performing this test under
sober conditions, imcluding: people over 65 years of age; people
wvith leg, back, or middle ear problems; people who are overweight
by 30 or more pounde. These individuals should only be given the
nystagmus test. Buspects who are vearing over two-inch heels
should remove them before performing the test. . .

The one-leg stand test should be performed only on a hard,  dry,
level, nonslippery surface under relatively safe conditions.. When
these requirements are not met at roadside, then the stopee should
be asked to perform the test elsewhere or only the nystagmus test
should be used. Performance on the one-leg stand test was no ‘worse
than alcohol alome under the combination of alcohol and fatigue.in
the 24 hour circadian pilot study. ’



. E«I{(;ufgg 1~ NYSTAGMUS DEVICE. ANGLES ARE PRINTED ON THE FRONT
DT '~ OF THE DEVICE FOR EASTIER READING.
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Es waze Nystagmus Iegt. Gaze nystagmue is 2 jerking movement of
the eyes that sometimes cam be seen when the eyes sre deviated to
their lateral extremes (Toglia, 1976). The jerking has a slow =and
fast phese, with the fast phase being in the direction of the gaze
(Goldberg, 1963). Caze nystagmus is comsidered to be pathological
vhen it occurs at a less extreme lateral gaze (Toglia, 1976),; such
as with brain demage or depressant drugs.

We checked for nystagmus in 42 sober individuals, including 27
former alcoholics snd 25 staff members. Approximately balf of the
people tested showed & slight nystagmus in at least ome eye when
their eyes were deviated maximally. The occurrence of nystagmus in
these sober individuals was mnot related to (1) sage, (2) visual
acuity, or (3) a history of alcoholism. We did motice that the
maeximal angle of devxatxon. mesgsured twice by each of two observers
using the device shown in Figure 1 was 3.03 degrees larger in the
left eye than in the right eye (t, 40, = 5.8, p .001). This
occurred in 28 of the 42 subjects and was not related to
handedness. We saw no tendency for nys:agmus to occur more often
in one eye than the other. Co :

A strong cor;elatlon exists between the BAC and the angle of onse't

of the nystagmus. Regression lines for the right and left eyes are
illustrated in Figure 2. The correlation between the aqglel of
"onset and the BAC was =-0.78 for the left eye and -0.74 for the
right eye. 1In every pilot subject, the angle of onset decreased &s
‘the BAC incressed and vice versa. Both correlations obtained were
quite close to the -0.788 correlation reported by Lehti . (1976)
between the BAC and the angle of onset (megsured in five degree
increments) for 56 arrestees at the time of arrest. We found that
at a BAC of 0.10% nystagmus onset occurs at about 41 degrees o£
lateral deviation. : .

In our initial pilot work with gaze nystagmus in intoxicated
subjects, we were able to rule out a number of unimportant

variables. These variables include: (1) stimulus brightness; -(2)
room brightness; (3) fixation distance; (4) velocity:of ‘the
stimulus movement; (5) monocular versus binocular fixation; . . (6)
instructions to - inhibit nystagmus; and (7) the vertical

positioning of the eyes. Some of these variables, however, ‘are
important in aiding an observer to record the occurrence of
nystagmus. As a result, wve recommend the following administration
procedure: e e

First, corrective lenses should be removed. The stimulus should be
placed above the eyes in order to elevate them and .reduce
Bquinting. At night, if the street lighting 1is inadequate, - &
penlight wmust be used as the stimulus or a flashlight is required
to illuminate the face. In looking for the onset of nystagmus, . we
recommend that the stimulus be moved fairly slowly (i.e., at. about:
10 degrees per second), but not too slowly, otherwise normal
oscillation of the eyeball may be mistaken for nystagmus. The
suspect should keep his/her head still. The officer's free: hand
mekes a good chin rest for suspects who persist in moving his/her
head. The officer should move the stimulus twice to the left and
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twice to the right, looking at the eye on the side of the head to
which he is moving the stimulus. On the first wovement, .the
officer should observe whether or not the onget of the nystagaus
occurs bafore 45 degreds with . at least 10% of the conjunctiva
(i.e., the white of the eye) showing. The 45 degree angle is easy
to estimate as it splits the angle commecting the tip of the ' mose
and the center of the ear with the middle of the head. Some
individuals cannot deviate their eyes more than 45 degrees, -so at
least 102 of the white of the eye must showv to ascertain that
nystagmus is not occurring at the most exztreme deviation for that
individual. ‘ '

‘The second movement in each direction should be faster (about 20
degrees per second) and the observer should mote whether or not the
ouspect can follow smoothly and how distimct the nystagmus is at
the maximum lateral devistion. The breakdown of the smooth pursuit
and greater amplitude Dystagmus at maximum deviation are also good
signs of a BAC over 0.10%. Thus, the police offier has three eye
eigne to look for: (1) onset of nystagmus before 45 degrees; (2)
the distinctness of the Bystagmus st the maximum lgteral deviation;
and (3) the breakdown of emooth PuUrsuit eye movements. o '

The gaze nystagmus test may not be applicable to individusls
wearing contact lemses, since hard contacts may prevent extreme

lateral eye movements. About 3% of the population will show
early-onset nystagmus, and impaired balance, with no alcohol in

their system. This nystagmus could be the result of drugs ' other

than alcohol (e.g., barbiturates or phencyclidine), the result of
brain damage, of illness (e.g., KRorsakoff's syndrome).,'or-hof
unknown etiology. ’

Bince police officers often arrest intoxicated persons . aftef‘

midnight, possible effects of fatigue or circadian rhythms on gaze
nystagmue could be oignificant. Five subjects were individually
checked for nystagmus each hour between 9 a.m. and 4 p.m. . and
between 5 p.m. and 4 a.m., at a BAC of 0.10Z and without alcohol;
Thue, osubjects csme to the laboratory four times: (1) between 9
@.m. and 3 p.m. with no alcohol; (2) between 9 a.m. and.5 op.m.
at a maintesined BAC of 0.10Z; (3) between 5 P.m. and 4 a.m.. when
sober; end (4) between 5 P.m. and 4 a.m. at g maintained_BAC of

0.10%.

Figure 3 illustrates the angle of onset plotted against fi@é';fdi

- all four conditions. Under sober conditions when no nystagmus. .was

seen, the maximum lateral deviation was recorded. These data  were

divided into four-hour segments and analyzed with a fully repeated

AROVA, with the factors being alcohol and time. There - was a
significant alcohol effect on angle of onset with the .drug
decreasing the sngle of omset by about 15 degrees. There was also
a osignificant interaction between the effects of alcohol and time
in that the alcobol dose decreased the angle of onset: by an
additonel 3 degreee (i.e., by 20 degrees) efter midmight. .1In all
cases the angle of onmset had returned to the baseline 1level 'at

about 9 a.m, the following morning , 2t which time the BAC was

0.02% or lese and the subject had slept 5 bours. The average. . BAC

- . ¢
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fluctuation between test periods under alcohol was less than 0.01%.
When the observed BAC wes introduced as g .covariate, only the
interaction between the effects of the Srof and time remaincg -

significant.
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TABLE 1

* BACKGROUND OF OFFICERS wn

‘THE FIELD SOBRI

OFFICER  FORCE

YEARS
EXEERIENCE

SRR I

1
2

LAPD
LAPD

LACSD
LACSD.

CHP.
CHP

CHP

LAPD.

LAPD.

LAaCSD

)
13
1
8

19

O SCORED AND ADMINIST
ETY TEST BATT

DWI
STOPPEES

7,000
8,000
5

350
3,000
3,500
300
25
5,000
10,000

.e'LQszAhgelgs PQliée Department

L&CSQx¥.qu{Anqglg§;Cqunty sheriff'

CHP.

ﬁ%aquifptﬂia'H;ghwag,Patrol

S Department

12~

ERY

DWI

ARREST

ERED

SUBJECTS
TESTED

2’ 400

4
250

300

900
240

750

3,000

46

48

42

40

43
42
45
43
47

- 45




CBAPTER 11: LABORATORY EVALUATIOR OF TBE IEST BATTERY

Once the- scoring and eadpinistration procedures had been
-standardized, a laboratory study was conducted to evaluste the
validity and reliability of the standardized test battery. Ten
Police officers sdninictered and scored the tests. They also made
judgements a1 to whether the subject (i.e., the ‘testee) was too
impaired to drive, whether the testee should be arrested, and
estimated the operson's BAC. Bach police officer  tested
approximately 30 people with BACs ranging from zerxro to 0.18%. The
performance of each testee was also scored and evaluated by a
trained observer ®0 that jinterrater reliabilities could be
acsesosed. In addition, balf of the subjects returmed to the
laboratory and were retested under an identical alcohol dose.
Thue, test-retest reliebilities were also assessed. This chapter
details the procedures involved im the laboratory evaluation and
Presents conclusions regarding the validity and reliability of the
test battery, : . : - ‘

4. LABORATORY PROCEDURES | | -
1. PBolice Officers, Obgervers, smd Laboratory Participents . .

Ten police officers vere recruited to administer the test Dbattery..
The officers came from various police a@gencies in the Los Angeles .
ares gnd varied coneiderably in experience as imdicated in Table 1.-
Tvo trained research ascistants served ae observers. - ¥

A total of 297 individuals participated in the study, including, 202
males and 95 females. One of the 95 females, dosed to 0.052, was
‘unable to participate im the evaluation due to illness. One
hundred forty five of the 296 first-time Participants returmed .for
a4 second session. L

Table 2 compares the age and sex of the 296 participants with the -
age and sex of the 3128 Btopees from the field evaluation (see
Chapters 3 and 4) and the 384 stopees who were suspected of being
under the influenmce of alcohol by the police in the field
evaluation. The distributioms are quite close, except that fewer
People suspected of being under the influence of alcohol vere
female in the field. 1Ig addition, individuals under 21, who _could
mot -be given alcohol in the laboratory, represented 23.8% of all
stopees and 14.2% of the stopees suspected of drinking. - D

be set according to drimking history to avoid overdosing subjects. -

Volunteers with o "heavy" drinking history, as determined by. the-.

Q-F-V questionnaire of Cahalan, Cisin, and Crossley (1969), can be.
dosed to a moximum BAC of 0.15Z; those with a "moderate"™ drinking
history ecamn ba dosed to 8 maximum of 0.11%; and those with a
"lighe ™ drinking bistory can be dosed to a mazimum of 0.05%. In
order to imclude light, anoderate, and heavy drinkers in . the

13
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DRINKING HISTORY

BAC . LIGHT

FIGURE 4

MODERATE

FIGURE 4 Assignment of
and drinking history

HEAVY
0% ‘ n=30 n=32 n=35"
‘ (n=18) (n=16) (n=16)
.05¢ - © ' n=33 n=33 n=36
(n=16) (n=17)
: .11% n=30 ' n=34
' (n=15) (n=14)
.15% n=33
(n=18)
n=63 n=95 n=138
(n=33) (n=47) (n=65)

L e -

n=97 = .
(n=50)

n=102
(n=48)

n=64 .
(n=29)

n=33
{(n=18)

participants to cells according to
on session 1 & 2 (in parentheses). .
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Coin WA e o N sy E Ol e st ! N . . e l . — . . . i - v Ak ey e
> ‘tgry ﬁ@ya;nagxqga together with 4 wide renge of alcohol doses
: p;gggb@_ga‘o.xsg),.zhe design illustrated it Figure & was

_Each cell. should contain approximdtely 33 firet-dessioh

'p?#t§éiﬁgnga afid 17 t@turueeq.(iﬁ_pazemth&a@m ia ¢he figuvre); ad

Féﬁé%gfeatééi shortfell {n any cell was 3 pubjéces;

,g? Egévzgﬁiaégéigag participants, 60 (20.3%) teported being atopped
byth@polica ﬁ':!h'_ilae:iﬂri.viing‘ afterxr dtinhii’ii;? These 60 participants
-idclided 44 heavy drinkers, 14 wmodéerate drinkers, -and 2 light

drinkérs, ' , .

) ers yere trained in pairs during a haif day  trainibtg session
a

5
al §ayb“§¥i§;“to testing participants: Each officer was given

'a Eopy of the training wanusl, which was siiiler to the wmanual
subnittéd as Volume 2 of this report, and was requésted to rvead it.
At the training session held at SCRI, the Project Directér then
‘went - throigh the mandal page by page with each officer, ¢larifying
‘difficultizn anmd emphasizing important jtems,

The 6fficéis were then asked to estimate lateral deviation anglés
of the eyes .using the device illustrated in  Pigure 1, Thig
$%¢E§§drékgﬁbpﬁted to covering the markinge on the deévice and
asking the officers to estimate 30 and 45 degrées of iateral
deviation on the eyes of varicus staff members. Por this training
we typically uzed one staff member whoae eyes would only deviate to
-aboiit 43 degrees and amother whose eyes would deviate as much ns 65
. dégrees. The officers were given immediste feedback om their
‘estimations and, if they had trouble, other peoplé were brought ih
for . testing wuntil they could estimate the angles within throee
.degrees 6f the reading on the device three conbBecutive times.

“Pinally, two to four people, several of vhom had been drinking,
{“éx@jtéi}éﬂ‘%ith the entire field sobriety test battery. One staff
mémber with no vision in his left eyée and .8 bad left inper-ear
(i.é,;~%i} ability to balance when sober wap markedly impaired) was
Ei@?}%AiﬁhJﬁﬂéﬂ\améhg the people tested. This preliminary testing
8lloved }hé‘Ptojééngirbcgor to observe each officer administering
the test battery. This training procedure brought sll officers to
& c¢riterion 1evel of performance in test battery administration.

L Tﬁ. £ ‘a ‘ Proced as

nts. Subjects vere required to sgrée mot te consume
] ~for 24 hours prior to arriving &t BCRI énd‘not to
me any food for at least four hours prior ‘to their arrival.

@ately 953 to 97% of the volunteers complied with these

2. Three people arrived st SCRI with _a BAC of 0.057 or
and 12 people admitted eating prior to their arrival at

thﬁﬁ Etﬁﬁiﬁﬁte a1§p apkéﬂ not to comaume any druge for 24 bours
Prior to _their testing. We were especially comceridd about drugs
vhich might produce additive effects with alcohol, so each subject

16
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wvas tested for aystagmus using the device pictured inm Figure 1
prior to beimg givem alcohol. Individuvale showing moderate 'to
strong nyotsgmus at their maximum devistion vere givenm & placebo
dose. These people were bigh K risks for being "falese positive"
classifications (i.e., the police officers would classify them as
being over 0.10% when they were mot) when tested. Thus, . the
Placebo group was actuslly biased so that actual roadside decisions
" might be better than the laboratory decision, dépending upon the
unknown factor of the incidence of drug use among police stopeés.
8CRI chose to increase the probability of a false positive
-classification with these people rather than rigk that they had
consumed drugs which might cause them to become seriously - ill if
they also consumed alcohol inm the laboratory. However, only 13
such individuals were found representing 4.4% of our - subjects.
Although ‘actually at & zero BAC, only ome of these individusls was
estimated to be over 0.10% by the officers and four of them were
estimated to be over 0.10% by the SCRI observers. '

-Participants were scheduled on weeckend days between May 6, 1979,
end July 1, 1979, During each of these sessions, two subjects were
asked to arrive at S8CRI at the same time at prescheduled 15 "minute:
intervals between 7:30 8.m. and noon. Thirty eight time slots per
gsy thus were zllowed for subjects, estimating that approximately:

"people would actually come to the laboratory. AR VO

Subjects were each given three drinks containing oramge juice mixed;
vith wvodka according to their @assigned dose level. Each of the:
three drinke waes to be conaumed in a half hour, The importance of.
drinking all three drinks for the study was stressed, but subjects
- were gloo advised to stop drinking if they thought that continuing:
might wake them i31. Eight people (2.92) failed to consume all
three drinks. These subjects, except for the fémale who became ill -
and was never tested, were reclassified into a lower alcohol dose

group.

. v S
One half hour after finishing the last drink, a subject's ‘BAC, as
megsured by analysis of breath ssmples by an Intoximeter, and angle
of onset for nyetagmus, measured with the device measured in Figure
1, vere determined by a trained research assistant.  This.
information was withheld from the participants, who were then. ghown
to a2 room where an officer and an observer vere located for- .testing
purposes. After the testing had been completed, a second BAC . was.
taken on the Intoximeter and the subject was told the approximate
time he or she could leave the laboratory. No subject was .allowed
to leave until his or her BAC fell below 0.03%. Subjects were then
g8iven lunch (also dinner for those etaying lomg enough). Each.
participant, prior to leaving, was asked wvhether or not he or she
wished to paxticipate a second time. Returnees vere then selected.
by the Project Director from & list of those desiring to netutn,-

Those who fit the meeds of the study in terms of dose  (i.e.,- ,

subjects were given the same dose on the return session) and :
drinking history were asked to return, No subject desiring .to.
return was given feedback about . bhis or her performance or dose
level until the completion of the second session.

i
.
|
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b =Q££i£ggg and QObpervexrs, Officers and observers reportad to the
laboratory about 9 8.@. to set themselvwegs uwp im the testing zTooms.,
Bach officer-observer pair was isolated from - gomtact with the
. Participante and with the- other officar-observer pair. Oa the
 first testing day officer-obgerver paire remalimed ‘tegether chy
~entire day. On the second testing day the twe observers ewitchad
places. Fimally, om the third. testing - doy (d.e., the repeat
geaqiop), .the two obsezvers switched places afzer‘t@atiug about
ceeven - participants. Officers and obaservers pve collectively called
Yraters® or "testers®™ im t¢the remainder of this report.

Participants were tested at 15 minute intervals between 9 2.m. and
2 'p.m. When a subject reported for testing, he or she was quizzed
- by the officer (1) om how much alcohol hsad been consumed; (2) —on
~bhow intozicated he or she felt; and (3) on eny medical problems
vhich might contribute to poor performance, The officers also
ssked the participart to blow into bhis hand to determine if &n odor
of alcohol was present. Appendix B conteins the emtire list of
questions asked by  the officer, together with the test
instructions, the ecoring pheet and the decigion sheet. The
observers genmerally asked vhatever questions the officer might have
skipped or forgottenm. ' ' :

YYYYY number of the participants, despite beimg sdvised te bedave as
-they would if they bhad been stopped at roadside by & police
officer, promptly informed the testers thst they were wmuch too
drunk to drive a car. This informatiom wae often very mieleading,
because the placebo effect for light drinkerxs im this study was
g%gy’gqgong. Beavy drinkers, on the other hend, tended to say that
" they would have no trouble driving even when they had been dosed to
0.15Z, All participants were given three drinks, regardless of the .
alcohcl dose, 8o they generally informed the pbdlice officer that
they .had consumed three drinks. The testers were mot able to get
much more informaetion from questionimg the laboratory participants
than they would from questioning roadside stopees. 8ome of the
. Tesponses to the officers’ questiona may have been quite wnusual
@qz"ggadﬁi@q stopees, since our subjects were mot afraid of being
ggg%%ggﬂ and a stromg placebo effect is not likely to occur at
roadside. When questioned gebout the content of the drinks, the
anevers included the followinmg: "oramge juice;™ “they were eabout
.like ‘you womid get at a bar” (this was a placebo subjact); “the
"first two just tasted like water, but 1'd tip the bartender for the

~last ome."

After questioning the participant, the officer administered the
- frield; sobriety tests described im Chapter I using the imstructions
given in Appendix B. Pimally, after the participant left the
testing room, the officer and the observer independently (1)
decided whether they would srrest the individual, if that person
-had ~ been stopped at roadside; (2) decided whether the individual
vas too impaired to drive; and (3) sttempted to estimate the BAC
- of the individual to withim 0.01%. Por the latter two judgements
-they also imcluded a comfidence rating, consisting of a number from
‘ome to tem with tenm being the most confident. Decision criteria,
,rﬁgaquon the pilot tests for the . project, were included  om the
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vecasion sheet (also givem in Appendixz B) but vere not necessgfily
folloved by the testers. After the participants left the room, the
observer was allowed to coament upon the officer’s administrstion

of the test battery if such comments seemed warranted.

B. IEST BATTERY VALIDITY

Validity refers to the degree to which a test measures what it is
designed to messure, which in the case of field sobriety tests, is
the impairment produced by alcohol. The Primasry criterion by which
the test battery was evaluated, the Intozimeter reading, presents a

problem becsuse no absolute impairment threshold exists- _for
slcohol. ' Individuals very in alcohol tolerance. An infrequent
drinker may be severely impaired at a BAC of 0.052, vhereas a heavy
drinker may phow only minimal impairment at this level.

Experienced traffic officers in Los Angeles claim they do not  wuse
BAC as en @arrest criterion and only srrest whem they feel that a

driver ia too impaired to drive. Their only comcern for BAC . is

that & comviction may not be obtained, regardless of the amount of.
impairment, if the BAC is too low. This is a common problem. in.
states that do not have per laws (i.e., automatic conviction

when the BAC is above a pnrt1cu1%% level).

The average BAC of those arrested for DWI across the United States
is 0.172 (KHTSA, 1972). The Primary goals of a standardized field
sobriety test battery are to lower the qverage BAC of the

8rrestees, to give police officers a more sensitive index of
impairment, end to give police officers more comsistent evidence.
for court wusge. Because of the problems mentionmed above, these,

goale are mot synmonymous. Thus, the criteria for determining the
validity of the test battery are not straightforward.. The

Intoximeter reading, the most objective criterion availablq,f is

used in this report.

1. BAC Eetimatecs

8ince both police officers and observers estimated the BACloﬂerach
paerticipant, one measure of the validity of the test battery is to -

compare the estimated BAC with the actual BAC. The mean difference

between these two measures indicates whether or not their errors of.

estimation vere unbiased (i.e., were consistently overestimated or
underestimated). The wmesn absolute difference between these two
measures indicates the average amount of error. : ' :

The mean BAC estimate of the officers differed from the actual BAC.
readings by 0.0005%. None of the officer's estimates " were
significantly different from the actual BAC reading. That' is, .
overestimates and underectimates cancelled each other, indicating ~
that the errors were unbiased. One observer, however, conaiatenblyf
overcotimated the BAC by an average of 0.0126% (t 221=4 .67, p<

.001),

The means for the abgolute value of the differences between the

!
b
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estinmated BAC and the sectual BAC for cach officer smd ¢ach observer.
are 'given im Table 3, The abdoolute valwe of 2he gifferencee
betveen the officer estimates asd the getwal BACo mveraged O.030%
(6=0.026) gad the same sverage wae obtalned for the abssliuvte
Qiffbreacen betwveen the observer estimates amd the actwal BACH.

Theé off.cére and observers were also asked to decide whether or mot
au imdividual was tooc impaired to drive and vhether or mot the
‘ivdividual should be arrested. The rsters agread ghat they would
“arrest” participants cstimated in the renge of 0.06% to 0.08% who
vére -obviously impaired. Test performance, uslag the criteria
given in Appendix B, wes used to imdex impairment. '

Ho officer ever arrested a person that he did ®mot also rwate ab
being impaired. Couversely, few participsnts were vated ap being
impaired who were mot also “arrested,” The three officers from the
Los Angeles County Bheriff's Departwment, whe genexally had the
legst: field ezxperiemce, were exceptions and omly “asrreésted”™ 60% o
75Z of thoose they comsidezed to be too impaired to drive. The dats
indicate that when an officer made & "o arvrest® or a Yaot
impaired” decicion, his estimated BAC on the average was less thau
the actual BAC. On the other hand, when an officer made a dacision
to "arrest™ or decided that the participant was "impsired”, then
his estimate of the BAC was generally higher tham the a2ctual BAC.
This  trend is probably even more promounmced im the field
évaludtion.
* .

Table: 4 gives the percemtage of subjects at each dose ievel whe
vere “arrested® or comsidered “impaired". These data clearly
indicate that the officers used more conservative criteria thsn the
obeervers. Congequently, observexs "hit® virtually all
participants givem higher doses of alcohol, but at the cost of
Parresting™ more low dose suvbjecta.,

The individual rater's “arrest” and "impaired® ecriteria were
calculated by determining the estimated BAC at which these
decisions were made. Tables 5 and 6 present eéach rater's “grrest"
and “impaired”™ exiteria, respectively. Bome officers wezre not
congistent with ¢heir criteria, 8o the value was takem to be the
éstimeted BAC for which wmore "arrest®™ (or “impaeired”) decisions

_weré made then "nonarrest” (or "nonimpaired") decisions. Overall,
the officers' arxrest eriterion was 0.08%. Hovever, @& few placebo
Bubjects were “arxrested™ because their performance indicated

substantial impairment. In many cases, thése were genuine placebo
effects.

3. ARility to Clmseifv Bubjects with Bespect fo 0.10% Bécg

If the sole eriterion used by em officer for arresting a driver
ynder thé influemce of alecohol were a BAC of 0.10Z, then how
accurately could BACs be judged woimg the test battery occores? in
eontract DOT~BE~5-01242, officers were able to correctly classify
762 of the participants with regard to a BAC of 0.10Z, wusimg the
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TABLE 3

MEAN ABSOLUTE VALUE OF THE DIFFERENCE BETWEEN THE ACTUAL
BAC AND THE ESTIMATED BAC OF EACH RATER .

§CASES DIFFERENCE S.D.
OBSERVER '
s 222 _ .0328 .0263
§ 2 219 .0278 .0261
OFFICER
$#1 45 .0278 .0251
$ 2 48 .0230 | .0185
¢ 3 42 - .0331 .0237
4 4 40 ‘ .0379 . .0286"
45 43 .0324 .0343
¥ 6 42 .0237 - .0211
- 47 45 .0265 .0250
4 8 43 .0319 .0272
# 9 47 .0344 .0259

#10 45 .0325 ' .0304
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TABLE 4

5

2
s
aQ:

ﬁﬁﬁf@égﬂﬁf‘ff"aﬁéié éLassxeﬁﬁ A8 “ARRESTED”
OR "IMPAIRED®* AT EAGH ALCOHGL, BHSE

S - FIRET TESH SUBJEETS ﬁﬁ%ﬁé@,éb&&é@i&

ARREBTED  IMPAIRED ~ BRRESTED  ZiBATRED

118 183 1 108

icd 21% " 148 168

6%%16%&% |  22% 313 19% - 214
R e N, s

OBSERVERS 3%%  3as 32% g

" % LR

”11& BOSE

OFFICERS 698 79% 628 . gy
A A A

OBSERVERS 79% Bl , 93 93%

OFFTCERS 85% sy 89% 943
'OBSERVERS 91% 973 1003 100%

22




TABLE 5

RATER'S CRITERION* FOR THE
ARREST/NO.ARREST DECISION

CRITERION ~  RANGE-ARREST RANGE-NO ARREST .
OBSERVER 1 .085% (.05%-.165%) (0-.108) .
OBSERVER 2 L0758 (.00%-.1808%)  (0-.108%)
X T08% |

OFFICER 1 .07% (.07-.19%) (0-.07%)
OFFICER 2 .07% v (.07-.17%) (0—.07%)1
OFFICER 3 .07% (.07-.17%) . (0-.14%) .
OFFICER 4 .08% (.05-.16%8) (0-.11%)
OFFICER 5 108 (.10-.188%) = (0-.09%) _
OFFICER 6 .10% (.10-.168%) (0-.098)
OFFICER 7 .09% (.06-.168%) (0-.10%)

' OFFICER 8 .09% (.085-.14%) (0-.09%)
OFFICER 9 .07% (.05-.14%) (0-.06%)
OFFICER 10 .08% (.08-.15%) (0-.06%)

X .082%

* ESTIMATED BAC FOR WHICH MORE ARREST THAN NO ARREST DECISIONS
WERE MADE :
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TABLE 6.

_RATER'S CRITERION* FOR THE
IMPAIRED/NOT IMPAIRED DECISION

CRITERION

‘ RANGE"- IMPAIRED RANGE-NOT IMPAIRED

OBSERVER 1
‘OBSERVER 2

P . ) i}(\

"OFFICER 1

OFFICER 2

. OFFICER

'OFFICER

OFFICER

‘OFFICER
QFFICER 10

3
OFFICER 4
5

6
7
~ OFFICER 8
9

0,08%
-08%

.0B%

.05%
.07%
. 058
395%
.09%
-10%
.09%
~07%
-07%

- 08%

To7os

- DECISIONS WERE MADE

(.05-,165%)

(0-.18%)

(.05-,19%)
(.03-.17%)

(.05-.178%)

(.05-.16%)
(.09-.188%)
(.10-.16%)
(.06-.168)
(.06-.14%)

(.01-.14%)
(.08-.15%)
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(0-.18%)
(0-.11%)

(0-.05%)
(0-.078%)
(0-.08%)
(0~.08%).
(0-.07%)
(0-.09%)
(0-.10%)

{0-.06%)
(0~.06%)

IMATED BAC FOR WHICH MORE IMPAIRED THAN NOT IMPAIRED
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same sobriety tests. Burns and Moskowitz (1977), wusing a
discriminant analysis progrem, predicted that the officers could
correctly classify 83% of the subjects by making the best poseible
use of the imformation im the test battery. The . discriminent
snalysis essentially finds the best linear combination of scores in
-order to classify cases imto groups based upon some criterion
~score;, i.e., in this cese based upon am actual BAC of 0.10X.: i

Table 7 presents the percemtage of correct claaaificationﬁ,ﬂafiﬁﬁe
positives (i.e., individuals classified as being equal to or above
0.102 who were below this level), and false hegatives (i.e.,
individuals who were classified as being below 0.10Z who vere equal
to or above thies level) for each of the raters. Overell, observers
correctly classified participants 82% of the time, while officers
correctly claseified 81X of the time. These percentages are quite
similar to the value predicted by Burns and Moskowitg (1977). The
officers' classifications included 9% false positives and 10Z false
negatives. The observer clasifications included 7% false negatives,
and 117 false positives. . Decision matrices for officers " and
observers are givenm im Tables 8 and 9, respectively, IR

Both the police~scored data and the observer-scored data-  ‘were

" analyzed with a discriminant snalysis. This statistical procedure
'was not able to improve upon the classification of subjects with

reepect to 0.I101 for either the officers or the observers. - The
discriminant analysis was able to correctly clessify 821 .of " the
cases with respect to am actual BAC of 0.102 for the officer-scored
data (i.e., as opposed to 81% correctly classified by the officers)
and B83Z of the caces using the observer- scored data (i.e., as
opposed to 82% correctly classified by the observers). The : fact
that the discriminant amalysis cannot classify much better than the
officers suggests that they did an excellent job of interpreiipg
the test scores. ' VR ;

4., Bystagmus Criterias

Bince the angle of omset of gaze nystagmus was measured. on "all
participants with the nystagmus device both before and after they
reonsumed their drinks, a number of tests of the validity of this
measurement cam be made. S

a) BAC vexsus angle of opget For both eyes a regreusibu Jequatiaﬁ

vas calculated for the angle of onset after drinking versus the:BAC

and the 0.10%Z intercept was determined. In addition, equations
wvere calculated for the change in angle of onset versus the BAC for
each eye. All four equations are given in Table 10. Clearly,

angle of onset is @s good a predictor as the change in the angle of
ongset., The expected angle of omset for a BAC of 0.10% i 40,2
degrees for the right eye and 40.1 degrees for the left eye. These
estimates are quite similar to those calculated in the pilot .study
of 43 and 41 degrees for the right and left eyes, respectively
(i.e., see Chspter I). If an angle of onset of 45 degrees ags
measured by the nystagmus device Prior to testing by the officers
is uwsed @as the eole clsssification criterion (i.e., how many
subjects with an omset of 45 degrees or less have a BAC of 0.10% or
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TABLE 7

' CLASSIFICATION PERCENTAGES WITH RESPECT
- TO A BAC OF 10% FOR INDIVIDUAL RATERS

o | CORRECT FALSE | FALSE
QEFICERS ~ CLASSIFICATIONS POSITIVES NEGATIVES

S 853 7 S o
| | 94 28 4%
77% 78 21%
80% - : 88 - 133
79% 128 - 9%
ggs 10% 2%

=¥

8ss o 9
743 ‘ 9y T 16%

e o)

8
¢
¢
#,
.
§
"
ﬁ .
£ 9 ﬁ_ 773 138 11
£1

78% : 13 3 9%

ALL QEF-I:'C"ERS | 81.23 9% oy

'OBSERVERS

$1 80% 143 , 6%

42 . 84s 8y s

ALL OBSERVERS 823 1% 73
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OFFICER ESTIMATED BAC

TABLE 8

DECISION MATRIX FOR POLICE OFFICERS

w

68¢%

>.10% <.10% % Correct
A >.10% HIT FALSE n=125 - 64%
C | NEGATIVE
T "'n=80 n=45
U 18% 10%
A <.10% FALSE CORRECT n=316 88%
. L POSITIVE REJECTIQN

' n;js n=278 ‘

9% 63%
A % Correct n=11i8 n=323 81%
C 86%
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TABLE 9

DECISION MATRIX FOR OBSERVERS

OBSERVER ESTIMATED BAC

>.10%

<.10%

% Correct

7. ]{0‘%*
|
;

HIT

n=93

21%

FALSE
NEGATIVE
n=31 .
7%

n=124

75%

POSITIVE

n=48
11%

CORRECT | n=
REJECTION

n=267

61%

8BS

s, Correct " ns1al |

66%

200 ———

0%

828
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Bofe; ete?); then 78% of the participants can be correctly
classified with redpect to a BAC of 0.10%. Whed the machine anmgle

6f onset is entéred into a discriminant enslyeis, B88.2%7 of the
perticipdnts covld be correctly classified with redpect to a BAC of
0-10%; Cldarly, nystagmus angleé of omsat ie an Gucellent tov] for
predicting the BAC vhein it is wmeasured with sufficient precisions

. AmOte yersup mechipe estivate of ouset Teble 11
88Nnts correlatiéns between the wachide and rater eatimites of
ybtaguus ombet. 1In addition; police officers and obeervers ware
Tanked 1) according to thoir ebility to cotisete the snale of onset
(d.é:, the correlations were ranked) and vers ranked 2 accordiag
to theiy ability to correctly classify patticipaots with teapect to
8- BAC of 0.10XZ. These two setso of ranks (alse ia Table 11) wexe
tompired with a Spedrman rank correlation. Thie rank correlation
of 038 wais significant suggesting that ability te estimate angle
. 0f onget is a critical factor in making accurate decisions from the
sobriety tést bdbattery performance. '

€. BELIABILITY

The reliability of the field sobriety teéests was wmeasured in two
ways. First, &r experienced research asBsistant observed and
independéntly scored the subjeéct's performance during each -test
&@ﬁiniﬁtrétibnf Observer-officer paire wete Totated and both
observers worked witk every officer. Thus; &R interxratey
réliability could be calculated for each officer-obaerver pairing,
and, in general, between officers and betwveeh "observers. Second,
balf of our participsnmts returnad te be retested at the same
‘2icobbl dose. Belf of the returnses wvere tésted by the pame
offiicer and the remainder were tested by a different officer.
Similarly, half the returnees were tested by the game obgerver and
the zemainder vere tested by the other observer. ‘Thus, test-retest
¥eliability céed be calculated for the same tester and for different
tésters om thé two sessions. '

s

1. lInterratey Relisbility

Intécrater teliability was calculated for each decision (i.e.,
arTent; impairzed, and estimated BAC), for the total test ecore, and
for the individusl scores of each test. Note that these items
range from Quite objective observations Bsuch as individual test
stdres to decisions derived from criteria applied to the ‘test
secores (i.e., the BAC estimate) to subjective decisions remoctely
related to the test scores (i.e., whether the subject is impaired
of should be arrvested).

Table 12 presents the overall officer-observer «correlations for
‘decisions and test scores on each session. Several aspects of
‘these dats wtand out: 1) interrater reliabilities improve on the
second opeseion; 2) total test score reliability is bigher tham
reliability for anmy decision, reflectimg the need to interpret the
‘total test score to make ® decision; 3% the interrater reliasbility
is higher for the decisions, such as the BAC gstimate, that are
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TABLE 10

CORRELATION BETWEEN MACHINE NYSTAGMUS READINGS AND BLOOD ALCOHOL CONCENTRATION

éORRELATION - REGRESSION EQUATION
RIGHT EYE ONSET - - -.710 Y=50.82-100.62 (BAC)
LEFT EYE ONSET -.717  ¥=51.03-109.44 (BAC)
RIGHT EYE CHANGE - .664 Y=.193496.377 (BAC)
LEFT EYE CHANGE .689

Y=.224+109.66 (BAC)

- RESIDUAL MEAN SQUARE

25.19
28.72
29.98
33.82

|2

438
439
436
437



TABLE 11

CORRELATION BETWEEN MACHINE ANGLE OF NYSTAGMUS
ONSET AND INDIVIDUAL RATER ESTIMATES OF ONSET

RANK OF
CORRELATION CLASSIFICATION
RATER ' r rank ABILITY
OBSERVER 1 .349. 8 6
OBSERVER 2 .469 6 5
OFFICER 1 .719 1 3
OFFICER 2 .650 2 1
OFFICER 3 - .583 - 4 A 12
OFFICER 4 .234 12 , 7
OFFICER 5 .260 11 | 8
OFFICER 6 650 3 2
OFFICER 7 © .568 5 4
OFFICER 8 ‘ .309 10 11
OFFICER 9 .432 7 ' 10
OFFICER 10 ' . 346 9 9
SPEARMAN RANK chRELATloN'= .580, p<.05
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TABLE 12
INTERRATER RELIABILITIES ON

- SESSTON #1

CASES INCLUDED 201
CASES EXCLUDED | s

- 62
.74
.70
.78
.38
.59
.72

NY

§9
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EACH SESSION

- 66,
. 83
- 86,
. 86
- 6l
. 58



OFFICER
OFFICER
OPTICER
OFFICER
OFF ICER
OFFICER
OFPFICER
OFFICER
OFPICER

OFFICER

OFFICER
OFFICER
OFFICER
OFFICER
OFFICER
OFFICER
OFFICER
OFF ICER
OFFICER

OFFICER

Vs W N e

TABLE 13

INTERRATER RELIABILITY:
OFFICER-OBSERVER CORRELATIONS

NUMBER OF CASES

OBS. #1 OBS. §2

23 23
24 23
19 23
20 19
21 22
22 20
20 25
24 19
25 22
23 22
n=439
NYSTAGMUS
BS. # OBS.
.61 .49
.64 .60
.85 .46
.48 .57
.63 .73
.72 .67
.73 .67
.31 .75
.74 .83
.67 .59
H'r-;63
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ESTIMATED BAC
OBS.¥T 0BS.%2

OBS.¥1 0BS.
.68 .72
.81 .80
.81 .77
.66 .78
.86 .87
.76 .76
.89 .48
.80 .80
J17 .76
.64 .72
r=_75
1-LEG STAND
OBS. BS.
.85 .81
.86 .79
.85 .90
.76 .88
.81 .82
.80 .78
.85 .91
.55 .32
.81 .71
.76 .87
r=.77

INDIVIDUAL

TOTAL SCORE

6BS.T1 OBS.#2

.86 .83
.88. . 76
.87 .82
.81 . .83
.84 .86
Bl .92
.88 .87
.64, .66
.93 .80
.89 .87

- r=.80

Qe

WALK & TURN

OBS.F¥I OBS.¥2
.92 .85
.68 .64
7671
.7i -;fab
.67‘4 ..92 
.67 .81
279 .79
.60 .75
.85 .66
.95 .89

t§.76 ;;.



most directly related to objective criterie sguch ga the BAC
eotimate ; and 4) the interrater veliability for the Bnyetagmue
.8core ie mot as high ae expected, suggestimg that the vfficera
would profit from further training and prasctire wvith nyetagmus.

The imtett@te: reliabilities are clearly related to the extemt to
which the ifem 4g objective or objectively based. Por exampls,
test .scores, which are behavioral ratings, vrveflect 1) the
‘participant’s performance; 2) the rater's understanding of the
‘behavior beimg rated (i.e., how well the rater wunderstande what
constitutes "putting ome's foot down®); gnd 3) the rater's ability
and motivation to record what happens. Decision gcores, onm the
other hand, are based upon the test acores plus a subjective

‘interpretation of the test scores in terms of some criteria. Thus,.

the results gre not surprising,

Poor observations om the part of several iudividuasls could lower

‘the’ - overall within-session correlation between the officer and the

pbsgryer. Thus, correlations were computed for each
pfficeruobmerver Pairing for the individual test scores aud for the
BAC eatimate. These correlations are pregented in Table 13.

"Overall, <these data are quite encouraging. FPor the estimated BAC,

80Z of the Pearson correlations are above 0.7 with only one below
0:6.  Por the total test scores, 857 of the correlations are above

Oﬁé=and all of them are agbove 0.6.

gL"Iggg—geggs; Reliabilicy

Since- 145 participants returned a second time fo. be tested wunder
‘the same alcohol -dose, a test-reteat reliability was calculated:
1) for those Participants retested by the same efficer: 2} for
_those retested by a different officer; 3) for those retested by
the same observer; and &) for those retested by a different
observer. These dats @re given in Table 14 for test scores and for
rdecisién Bcores. Inm eddition, the correlation between the pesgk
BACs. of the two sessions is given to illustrate that the
differences in scores are not due to differencee in BAC.

Hote that only about 70% of the participants agreed to return a
second time and returning Participants were selected based upon the

needs of the mtudy. Thus, the returnees represent a biased sample.

Test~reteat reliability for peychomotor tests are typically on the
order of 0.7 (Guilford and Fruchter,.1978). As can be seen in
Table 14, the obtained reliability is of . the same order, an
scceptable level under these test-retest conditions.

Betveen~session BAC estimates were compared using one-wvay aunalyses
of wvariance and intraclaass correlations, which are given in Table
15. These dats indicate that BAC eszimates on the sgme imdividual
giver the ‘same dose were mot significantly different when made by

the same rater om each session or .when made by & different rater on

each mégsipn. Only ¢two of the ten officers bad significantly

differemt BAC estimates when they rated the same Bubjects a second

time. Test-retest reliebility,  determined by the intraclass
correletion, isg again on the order of 0.7. '
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TABLE 15

ANALY ES OF VARIANCE FOR BETWEEN-SESSION RATER BAC
: ESTIMATES FOR OFFICER-SAME, OFFiCER= DIFFERENT;
OBSERVER-SAME ; OBSERVER DIFFERENT

INTERCLASS , ‘
CORRELATION R .af ' ERRORS MS

P T

.515 0.1% 1,38 .00134

. 738 _ 3.40 1,33 .00066

2674 1.82 , 1,72 .00102

A 2552 0.45 1,36 .00076
oBS.¥2 2759 0.52 . 1,32 00067
OVERALL .678 0.00 1,71 ~ 00071

: # d . . o 783 3,72 . 1,7 LJO0038

945 0.11 1,8 L0020

v wu<

'.:‘#
i

-
W

-~ 443 3.00 1,8 00094

4 - _ 40 . 1.40 1,6 - 00165

e

1,6 , .00068
| . 80076

o
oN

L]

~J

©

e
ok
I. l‘“
e

[00]
g
-

o)

4 5; - 2570 8.70% T ;amoas.
RN B0 11.56% 1,7 "~ .00016

A 942 3.94 1,7 ~ -00031

1%&%44 . 459 0.50 1,5 100201

BVERALL . .665 1.%60 1,79 .00081

“OVERALL 7079 0.90 1,%63 ~ .00076



T TABLE 14

TEST-RETEST RELIABILITIES FOR DECISION AND TEST SCORES

CASES INCLUDED
CASES EXCLUDED

NYSTAGMUS SCORE
WALK & TURN SCORE
1-LEG STAND SCORE
TOTAL SCORE
IMPAIRED DECISION
ARREST DECISION
ESTIMATED BAC

BAC

CASES INCLUDED
CASES EXCLUDED

NYSTAGMUS SCORE
WALK & TURN SCORE
1-LEG STAND SCORE
TOTAL SCORE
IMPAIRED DECISION
ARREST DECISION
ESTIMATED BAC.

BAC

OFFICERS

SAME OFFICERS

77
3

-66
.72

-61-

.77
-49
.54
.68

- 97

OBSERVERS

SAME OBSERVERS

.71
2

.55
.39

.72

.73
.59
-.58
.61

-96

)

DIFFERENT OFFICERS__

64
1

.59
.34
-60
.57
.56
.71
-59

-96

DIFFERENT OBSERVERS -

72
0

.61
.53
.55
-62
.58
.54
.67

.97



CHAPTER II]: FIELD EVALUATIOE PROCEDURRES

: whether
police officers, by using the sobriety test battery, can improve
their arrest/release decisions at rosdside. Three types of data
vere collected to amswer this question. PFirst, feasibility data
were collected by talking to police officers and their superiors
about the test battery, observimg the test battery being
adminigstered and ocored im the field, snd talking to police
officers about their coert experiemces. Second, participating
officers were asked to complete data forms on every traffic stop
they made during the three month study. Third, SCRI staff members
rode with each participating officer at least three times during
the ostudy. Breath samples were obtained from released stopees
during the rideslongs. o

fhe Primary question addressed by the field evaluation was

A. POLICE AGERCY

Four of the 17 stations of the Los Angeles County Sheriff's
Department were selected for participation in the study. The four
stations were selected by the traffic division of the Sheriff's
Department. We were told that the primary selection criteria were:
(1) a cooperative adminiotration within the station; and (2) the
availability of traffic care to be @assigned to the project. :

The Bheriff's Department services unincorporated areas -.of Los,
"Angeles County and cities vithin the county that contract with. them.
for police services. Treffic wvork is only dome in contract - cities.
that request it. The California Highway Patrol provides traffic
sérvices to unincorporated county areas. ‘ C R

The Sheriff's Department has been providing traffic services - - in
this manner since 1956. Due to the ma jor emphasis of the agency on
crime and the relatively short amount of time that traffic services
have ©been provided, traffic duty is not highly regarded by most of
the deputies. One deputy said that the general attitude is that
"the only thing lower thsnm a traffic cop is 2 meter maid." Thus, ve
were mot curprised that most of the better traffic deputies "that we
rode with talked about leaving police work as soon as they. found
something better to do. We believe that the deputies participating
in the study probably still are quite representative of the.average
traffic officer in the United States, based upon our experiences
wvorking with police officers nationally. N

The traffic sergeants we worked with vere highly dedicated ﬁéﬁ vho
@are concerned about the DWI problem and about traffic enforcement.

in gemperal. In eddition, the Los Angeles County Sheriff's.
Department was the California state agency involved in the ASAP
program, which may have contributed to their eagerness . to

participate inm this program.

The four stations acsigned to help SCRI with the field evaluation.
repreocented different sgections of the Los Angeles Metropolitan
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Araesn.

de 8tation A. Btatiom a verviced anm upper middle class city of
42,000, The population i about 95% Caucesian and about 5%
Hispanic, Although the city is opurrzounded by Metropelitan Loe
Apgelees, it is quite 1ine 8 rural mid-America city. The traffic
lights stor¢ to £flsch red at 10 p.m. and fou care c¢can be seen
except om eome of the stote highvayo which runs through the city.
Huch of the drinking and driving found in the cirty rewrults from
iu_oxicated Ppeople drivinmg avay from a wmearby racetrack. A
gecondary problem results from tecnage parties im which as many as
“"Beveral hund;ed teenagers flock te & houge vhere a drinking (drug?)
- party 'ie being heid, The police ugually bresk wp these pexrties,
meking few or no arzeato, although we estimate that e majority of
the drivers leaving thepe parties are legally intoxicated.

Five traffic officers from Station A participated in the field
evaluation, Three deputies worked shifts from 2 p.m. to 10 p-m.
or from 3 p.m. to 1] P.m. The remaining two deputies worked 1]
p-m. ‘to 7 a.m. ghifte.

‘2. Statiom B. We worked with three traffic deputies from Station
B .patrolling g vorking class city of approximately 29,000. The
population ig cbeut 75% Caucasian with the other 259 being composed
of various mimority proups. A lot of young people, who would like
to live near the beach but cannot af ford beach rentals, 1live ian
thias city. Prinking and driving is & common Problem in thie
section of Los Angelec. :

The traffic sergeant at this station is very dedicated to keeping
- statistics on traffic accidents and tickets written. He has
coeavinced bis deputies that the more tickets they write the fewer
accidents the city will bave. Three traffic deputies vorking this
city~participated in the field evaluation. They work shiftas of 2

p-m. to 10 p.m., 3 p.m. to 1l p.wm., gnd 4 p.m. ¢to widaight.

3. Btgtion € Station C pervices a heavy industrial comwunity of
" ebout 100,000 people. Its population is 40% middle class white,
402 middle class black, and 207 other wminorities. Deputies
estimate that the city has well over 100 bars.

Six traffic deputies participated in the program, excluding ome . of
the original seven who vas eliminated for lack of cooperation,
Each of the deputier worked p.m. shifte, ropging from 2 P, to
10 p.m. and 6 P.m. to 2 a.m. Stationm C has z well organized and
. cooperative traffic asdpinictration.

4. Btatjen Bo This station services several contract cities and
five: treffic carc from the entire area participated in the Program
~at’ the begimnimg. Ywo cars regulorly worked 11 p.m, to 7 a.m.
shifts and specialized in arresting intoxnicated drivers. The other
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FIGURE 5 THREE PHASE DESIGN

EXPERIMENTAL
__GROUP

" PHASE I . Untrained " Untrained
PHASE T7 Untrained Trained

PHASE T11 o Trainhedq ‘Trained
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three officors were #£rom crime wnits, but were reesoigned to
traffic cars to partiecipate in the fiocld evalustiom. These three
deputiec had some interest im makimg drumk drivimg errests, but w=o
interest im making traoffic stops. All of them, during rideslongs,
expresced & desire to returm to crime wmit duty. -
¥Ye received little cooperatiom from the traffic administration at
this stetiom, amd thet odbinistrotionm chenged twice during the
field evaluation. Durimg the”course of the study the eveming shift
deputies filled out very fewv formes. WYhenm ve questioned them, they
claimed the formes were "at home." By the time we discovered that
these deputies actuwally were mot filling out forms, the traffic
sdministration had been changed. Thus, the three Pem. deputies
vere dropped from the study for aoncooperstion. Im sdditiom, one
of the a.m. pshift deputies stopped filling out forms aa soon as he
vas trained om the test battery. A4s a result, only ome deputy from
this station completed the field evaluation. Izronically, while
these problesis were occurriag, three deputies from Statiom C were
disabled from two separate accidents involving intoxicated drivers.

B. STUDY DESIGR

The requirements of the field evaluation included: (1) 6btain{ng
sufficient baselime data agsinst which the officers’ performance

folloving training could be compared; (2) having a2 control -group

- to account for such factors as the time of year (i.e., the
Christmas Holidays) durimg which the study vas, undertaken; - and . (3)
. the need to trainm all the participating deputies aes a revard to .the
participating statioms for their cooperation. Thus, a three.  phase
degign, illustrated im Figure 5, was undertaken. Wy

Phase I began between December 7th and 12th of 1979. The different
etarting dotes were due to the fact that staff members could only
visit one stationm st a time for startup instructioms. In addition,
most otations had to be vieited more than omce because all deputies
involved wsually vere mot present at the first wvisit. During-Phase
I baseline informationm was collected by all deputies. BRI

Phase II began between Janvary 12th snd 19th of 1980, Officers
from Station A and Station D were trained on the test battery on
the weekend of Jamuary 12th. Officers from Statiom B were trained
en the tost battery om Janmuary 19th. Ome officer from Station A
vent into the hospital for surgery on January 13th and did . .not
réturn to duty wumtil late January. Consequently, he vas trsined
vith the comtrol group. Since four deputies from Station D were
dropped from the ostudy (ece discussion above), a total of .eight
officers were traimed at the beginning of Phese II and these.
‘constituted the experimental group. Seven officers (i.e., six from
. 8tation C plus the ome from Statiom A) comstituted the control
group, .

Phase III began om February lst at which time sll of the control
group deputies were traimed. The experimental group deputies
continued filling out forms and using the test battery during Phase
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‘performed the two baslance teets. - The deputies viewed the test

~adoinistration and performance of three subjects st a time, seoring
reach - performance as they ssw it. The Project Director and the

deputies then discuesed the scoring until there vwag some sgreement .
The tape of the three csses was then replayed so that the deputies
could see why it ehould be scored the way it was, Then, the
‘vingzapér vas wnlayed for the nmext t¢hree subjects in 1he game
manner, This pr.cees was repested wvntil the end of the videotsape.
‘He found that the majority of the depuwties hed little problem with
?ﬁé'ucqgin; by the time the last sectionm. cf the tape was played,
Thoese with. problems gBenerally knew how to score a given subject,

‘but disagreed on specific criteria.

The twvo groups of deputies revefsed_training vhen both sectioms had
fipished. . That is, the firsgt group of deputies viewed the
videotape, and the secomd group of deputies practiced estimating
anglep with the nystagmus device.

At the end 0f the seesion, all the deputies were brought back tp a2
central location for questioms and summary statements. BCRI gtsff
aembers then made every effort to ride with each newly trained

officer to observe them administrating and scoring the test battery

‘iﬁ*tﬁe field. On-the-spot corrections were made &t this time 2nd
all additional questions concerning administration and acoring were

- emswyered. Ansvers to guestions which were .mot covered im the

original tresining Be2sion were then incorporated iwnto subsequent
training sessions. Bince a total of four trainimg Geessions were
given during the field evalvation, very few guestions remaiped by

the time the fourth session was conducted.

D. DATA COLLECTION

li Data FPormp

,ﬁﬁridg.ba@eline data collection (i.e., Phase I for the experimental .

group and Phase I and II for the coamtrol group), officers filled
out the data forms indicated in Table 16, For most stopees,
officers were only asked to fiil in bagic information contained in
the top half of the form. Thue, they might check that a stopee -was
a 25 vyear ol1d, Blasck male, who was stopped at 2735 hours on &

iwédnenday for speeding on @ residential city street. The rest of

the fTorm would be left blank unless the of ficer suspercied that the
stopee had been drinking or teking drugs, in which case he would

make ‘the appropriate check mark on the form. If behavioral tests
vere giveb, then the officer would indicate the nature of the tests

and "§ﬁether or not the stopee passed each test. If the stopee was
arxregsted, then the type of chemical enalysis was indicated, the BAC

was ‘recorded, amd the officer checked: whether the suspect was

Telessed or booked.

" Tf blood or wrinme was taken, then the fluid was sent to ¢the

Sheriff's Poremsic Crime Laboratory for apalysis. Often results
wvould mot be sveilable for four to six weeksa. Deputies were asnked
to put a file pumber (i.e., the police case Dumber) om the form if
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111, Phase II1 ended on February 16th for the six Statioun €
"deputies, a8 a number of them were transferred to mew aspignme I8
- at this time. The remainxng deputies comtinued to collect-dmta

antil February 29th. ; :

C. TRAINIEG POLICE OFFICERS

The deputies were traimed in small groups during half day pessions.
Esch deputy was given 2 training manual, similar to the ome used in
the 1laboratory evaluation. This traxning manual covered the
history and purpose of & standardized field sobriety test; the
Beaning and importence of the nystagmus test; administrative
procedures, including conditioms under which the tests had to be
administered to be considered wvalid; scoring procedures; and
decision criteria. : '

The Project Director reviewed the ressons for a ptenderdized test
battery quite thoroughly so that the deputies would show as 11tt1e
resistance as possible to learning and using etandardized. .scoriung
and administrative procedures. Thias review included the fact that
(1) 1If every officer scored and administered the test battery.

the sgme way theg every officer should get the same score fot a
gilven intoxicated ver. "As s result, the test battery scores

" would be more meaningful a8 court evidence and would also allow
police departments to collect their own dats and develop norms,
(2) General acceptance of a given test score by the courts as
indicative of impairment could also help officers in filing. drug
charges for 1low BAC cases, since the test scores would still show
that the stopee was impaired. : .

The Project Director then reviewed the meaning 'and importance. of
the nystagmus test, covering various signs of intoxication that .can
be seen in the eyes. The officers were informed of ‘theoretical
speculations about the reason that nystagmus occurs under alcohol
and the differences betveen Alcohol Gaze Kystagmus, which appears
‘to  be neural in or1g1n, and Positional Alcohol Nystmgmua,.whxch is
vestibular in originm. This informatiom is given in the literature
; review in Appendix A of this report. 1In addition, the officers
vere informed of other potential causes of gaze ,nystagmus (e "B
drugs, braim daemage, etc.). .
The deputies were then informed of what to look for in the - eyes “in
- order to determine vwhether or mnot to arrest a stopee (see.gaze
. Bmystagmus section, Chapter I). Half the deputies present them went
to another room where they were informed of the importance of
estimating the engle of omset of nystagmus and practiced eatnmat1ng
35, 40, and &5 degrees wusing the device pictured in Figure 1,
Offxcere working a.m. ebifts were told te use 35 degrees as . a
criterion, while p.m. shift officers were told to use 45 .degrees
a8 a criterion. Officers were required to practice on each. other
until they could estimate all three angles on each other w1th1n
three degrees on three comsecutive occasions. - ;
o - b

The other balf of the deputiec vieved a videotape in which subjects

/ ) - S
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DRIVER
M__F__

Day: M T W Th F 8 Su

Location

City Street:
Regidential
Business
Other

Freeway

Rural

Other

|

|

I

Roadside

TABLE 16

PRE-TRAINING DATA PFORM

Age Anglo_ Black _: Mex. Amer.

-Hour:

Oriental __ Other
Type of Duty:

Reason for Stop

Driving too fast/slow

Driving on inappropriate area
Nearly striking car or object
Stops in lane without caugae

Not in marked lane

Ran stop sign/light
Bright lights/no 1li

Other

Accident :
Weaving/drifting
Wide radius turn

Looks intoxicated

Equipment violation

Driving too closely -

ghts Asgist other officer

Suapected Alcohol Drugs

Behavioral Tests: (Specify)
Pass Fail
Pass Fail
Pasgs Fail
Egstimated BAC [}
Arrested Releasaed
43

Station

Chemical Analysis: _
Breath BAC %
Blood :
Urine

Refugad
Booked

Released

Driver's License#

PP-20 11/79
SCRI



TABLE 17

POST-TRAINING DATA FORM
DRIVER
e e,

M_’ F__ Age_ Anglo Black__ Mex. Amer. Oriental  Other '

Eye Probs Contacts Balance Prphg Type of Duty
Day: M T W Th F S Su Hour, — i
kesation Reagon for stop

City Street: Driving toc fast/slow Accident
Repidentisl Driving on inappropriats ares Weaving /dFTFIIRT
Business Nearly striking car or object  wWide radius turn T T
Other " stops in lane without cause Looks intoxicated T
Freeway — VYot in marked lane Eguiprent yiclar:i3n’
Rural " Ran stop sign/light DIriving too c.oeg e ="
other_——-—-—-——;_.sfight lights/no 1ightg——— . 7 e

ASSist other ~ffics T
Other ‘ . R
. ——— L
Roadside Station
Suspected Alcohol Drugs : Chemical Analysig:
Behavioral Test Scores: Breath . BAC A
Walk-and-Turn e '3i?i3‘“’”~“‘
One-Leg Stand_ e [ —
Nyetaqmus (AGN) S “*f“?"d___,~
Estimated BAC » Booked Released
N et . :
Driver's License §
Arrested Releagsed .

Scoring Sheet for FsT Battér?
Walk-and-Turn:

Cannot keep balance while listening to instructions

Starts before instructions are finished T
Stops while~walking to steady gelf

Does not touch heel-to-toe . .
Loses balance while walking (i.e., steps off line) T
Uses arms for balance .

Loves balance while turning _
Incorrect number of steps e
Cannot or refuses to do test {equal to 9 checkmarks) T

One-Leg Stand: . . .

Swaying while balancing
Uges arme to balan e

Quite unstaady

Puts foot down

Cannot or refuses to do test

lequal to % checkmarks) - .

Alcohol Gazevuystuqmus (AGM) RIGHT EYE LEpPT EYE

Onset of AGN at less than 45°
the white gshowing

Estimated angle of onset

and at least 108 of

Eyes cannot follow smoothly
AGN at maximum lateral deviation:
,Bbsgnt R__‘L__ Minimal R__ I__

“AGN &t maximum lateral
O heavy

MQderate:R__ L_

‘Heavy R__L__
deviation is moderate

4.4



blood or urine was taken so we could obtain the results of the

analysis. The data on several arrests during Phase 1 wer« not
availeble to wus becasuse the deputies forgot to include this
information, Probably more blood samples than normal were taken

during the course of this study becesuse the Sheriff's Department
Bwitched from using the Intoximeter to the Intoxilyzer at about the
ssme time the field evaluation began. Many deputies were
vnfamiliar with the operation of the Intoxilyzev,

After the deputies were trained in the sobriety test battery, . they
vere asked to fill out the forms given in Table 17. This form (is
exactly like the previous form except that it includes a scoring
sheet for the three test ‘battery. Thus, when giving a field
sobriety test, officers were asked to check the problems the stopee
had with each test and record the number of checkmarks for each
test and the total test score. ' S

Officers were not required to identify themselves on the data forms
before they had been treined on the test battery. Thus, an officer
who frequently released drivers he or she suspects to be legally
intoxicated would mot be inhibited from indicating this on his/her
data forms. After the officers were trained, however, we ‘required-
them to initial their dats forms so that we could determine 'if any’

of them were having difficulty scorinmg the sobriety tests. - In
addition, the officers’ initials enabled wus to identify each
officer's pre-training dats forms. Only one officer seemed

inhibited by the need to identify himself, and tended to fill out
more forms after we requested that the forms be initialed. - : :

One problem that arose in filling out both data forms wvas that most
deputies waited wuntil the end of their shift to fill out their
forms. At this point in time all forms were completed at once . from
their police logs. We urged the deputies to fill out the forms
immediately, but our urgings did not help as most of them continued
to  fill out the forms at the end of the shift. We then stressed
the importance of filling out forms for suspects given sobriety
tests, 80 that the tests would be properly scored. We doubt that
most officers complied with this request except when observers were
in the car. '

2. Rldgélong Dgta

Two staff members from SCRI rode with the participating deputies
throughout the field evaluation. The two staff members included
the Project Director and one of the observers from the laboratory
evaluation. One staff member rode with each deputy one or two
times during every phase of the field evaluation. -

One purpose of the ridealongs was to obtain feasibility data on,the
sobriety test battery, including the deputies' attitudes about:
arresting intoxicated drivers, their ability to administer and,
score the test battery at roadside, and the reaction of thézstopeeq
to the test battery. Some of the deputies were a little ;nefvousV
about having an observer with them at first. But they were told to
do everything they normally did and pretend that we were not in the

1

45



FIG

BARAY

URE *

6

“DEVICE FOR

“

OBTAINING

46

ANONYMOUS BREATH SAMPLES



car. By the second or third ridealong, none of the depufieé_ée wed
to be influenced by our presence.

PAOra

The second purpose of the ridealongs was to obtain breath samples
from released stopees. Various police agencies were concerped (1)
about the legality of the police officers knowing the BAC of a
released stopee who might be 1legally intoxicated;. or (2) the
possibility that & released stopee who vas intoxicated eight later
crash his car and then try to sue the police for not arresting him.,
Thus, an anonymous breath testing system was designed for use in
the field evalustion. '

The device used is illustrated in Figure 6. It consists of an
ALEBRT J3 Digital Breathtester, mounted in an enclosed box, with a
camera. Openings in the box allow the observer to operate the
breath tester and the camera, but both the J3 Digital readout and
the camera viewfinder were blocked from view by the locked box.
Each time a box was opened or closed, it was sealed and the time
~end date were recorded by 8 notary public. Ko information. was
recorded about any of the stopees by the observer. The only
information that was recorded were the first and last numbers of
the film each night.  Thus, the only data obtained were
- distributions of readings by the J3 Digital for each deputy .during
each  phase of the etudy. The J3 Digital was chosén because of its
small size, its relative accuracy, and the fact that it -kas . 'not
been approved for evidential breath testing in the State of
Califormia (i.e., the menufacturer has not submitted it to - the
state for approval). . . R

Police officers talked to all stopees before anyone was approached .
by a B8CRI observer. Once the officer finished writing the
citation, he or she asked the stopee to get out 'of the car to 'sign
the citation. The deputy was instructed to inform the stopee, once
the citation had been signed, that an observer was in his/her car
from Southern Cslifornia Research Institute who was doing ‘research
for the U.S. Department of Tramsportation. The deputies were then
asked to say, "I would like you to talk to the observer, but your
cooperation has nothing to do with the ticket you received."”
Individual officers frequently expanded upon this statement by’
explaining that we would require a breath sample and indicating how
their cooperation would help the police. Officers were requested
only to ask stopees for their cooperation once they were certain
they vwere mot going to make an arrest. . T

We estimate that police officers asked approximately 77.5 I of the
stopees to cooperate (see Table 18, Chapter IV). The remaining
22.57 consisted of arrestees, people imnvolved in accidents,  people:
the officer forgot to ask or didn't have time to ask because of an.
emergency call; and people the officer refused to ask (i.e., - "Oh;
I didn't ask him because I knew he wouldn't cooperate anyway" or
"Ob, he wae a police officer just getting off duty, 8o he didn‘'t
heve to do it" or "He was & friend of mine, 8o I didn't ask"). If
the officer asked for the stopees' cooperation, then the . stopee
usually would telk to the observer. A few notable exceptions:
refused becesuse they were extremely hostile about getting  a
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Server dpproachéd each stopée ehd ¢lie foiiswing

EELLO i’ Mg ,3,,E,FROH EOUEHERN,....Q.
CALIFO&WIA ?BSEARCE INSTITUTE. W& ARE...
DOING & BES&ARCE PROJEGT FOR THB U.Sssns
DEPART%EWT oF TRANSPOBTATIOW. &8 PART@we
GP TRIS RESBARCE I AM ASRIFG EVERYONEoo
STOFPBD BY THIS Oﬁ?ICER TORIGHT 10 BLQW.
INTO THE MOUTHPIRCE OF THIS BO& AS ¥ou.
CAR SEE THE BOX IS LOCRED AND SEALEB...
80 TEAT 1F YOU HAVE BEER DRINKING HE...o
WOE"T RROW ABOUT IT UWTIL TBB FILH ?N.a.
THE CAMERA IS DEVELOPED IN A WEEK 03 THO
EVEN AFTER TEB FILM 15 DEVELOGPED, WE....
HOH"T BAVE ANY WAY T0 ASSOCIATE TEE.....
BEADIRG OBTAINED Wi%R YOU.O.uao....a...«

ng, the dev1c@ wes held up thh the mohthp1ece zn ghe
6f thé Btopeé. Often we would haveé 6 anewe¥ addltxcﬂaL
auch as:

AO;.

1;.13 the mouthpxecp cleéan?
ANSWER: ¥ES, WE PUT A UEW MOUTRPIECE OR FOR EVERY PERSON.
at:zﬁiy &ré you doing this research?

ARSHER T0 OBTAIN A DIST&IBUTION OF ALCOHOL ‘READINGS ©ON PEGPLE
STOPPED TONIGHT THAT TRE OFFICER BAS DECIDED KOT TO ARREST.

% doed thié thihg work? (meaﬁing the anonymous breath test
3 ) : .

OPERATES A PORTABLE
AFTER ABOUT FGUR BECORDS,; THIS LIGHT
L co owr AND TRE MACHIRE' WILL IRDICATE HOW MNUCH ALCOHOL 1i¥
‘ ‘ THE aEADING APPEARS DOWN BERE 60 NEITHER YOU BOR I CAN SEE
Hb”EVEa THIS CAMERA IS POINTED TOWARD THE READING, 80 I WILL
KE A PICTURE _OF IT. ONCE THE FILM IS DEVELOPED WE WILL
KNOW WHAT THE READING IS, BUT WILL X0 LONGER KNOW WHO YoOU ARE,

“a.i had a couple of drinks tonlght, how d6 I know you are tellxng
“e’the truth @hd aren't going to have me arrénted if the ‘teading is.
‘ebove & partlcular level?

wn Ek?LAIﬁED Aas MUCH AS POSSIBLE ABOUT THE -ANONYMITY oOF
EM AND EMPAASIZED THAT THE BOX WAS BEALED, 80 THAT WE WODLD
& ABLE TO OPEN IT UBTIL TEE SEAL WAS BRORENW. 1IN ADDITION, WE
THDICATED Taar THE BREATH TESTING DEVICE WAS WOT APPROVED BY 'THE
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BTATE, 80 THAT TEE READIRG COULD HOT BE UBED IR COURT;

0...Will you send wme the results of thie teat?

AWSWER: HO, WE WILL FEVER BE ABLE TO ASSOCIATE ANY PARTICULAR
READIKG WITH YoU. | _ | o

Approximately B85 of the stopees who were asked agreed to .provide
us with 2 sample. HMost of the refusals were people who vere 8till
- very hostile about getting a citation, although approximately. 5% of
the refusals were people (ususlly female) who claimed it .was too
embarassing to be seen giving a breath osample at roedside. - .In
every case, whenever a suspect showed some hesitancy by admitting
to drinking, we were able to convince them of their anonymity and
~.obtain a breath sample. Occasionally, admitted drinkers would mot
blow hard emough to enable ues to obtaim a valid sample. - After:
three bad samples we stopped requesting additiomnal blows. :

Poofle involved in treffic accidents were never asked to 'pfbvide

- breath samples. Thue, we avoided the possibility. of having civil
. 8uits brouvght against us or having our data subpoenaed. L
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Fifteem polige officers completed the field evalmetion, fillieg out

ﬂgid@QLQgg, This estimate ma8y be slightly inflated, since some of
wggg_pffgcerq probably were making more stops thean rormal during the

-8 ‘total of 3128 forms during the three phase study. The fifreen

égfigggg worked 685.5 eight-hour shifts in total during the study.
Thus, the gfficers averaged 4,56 data formg per shift duximg the

three phase study (ggmgxng'ffom 0.47 to 9,02 forms per shift). We

B

calculated the number of traffic ¢tops per ridenlong, defininmg a

b traffic gtop 88 ope for which 8 form should have been completed.

S A

ggygﬁigga on the average, made 7.00 eraffie ctaps per

ridealongs. However, ¥e estimate, using thie conservative figure,

‘that gggétig@ gillgdlaut forms for epproxzimaetely 65.1% of the dtops

for which they should bave completed data foxme, Four officars

‘fiiléd‘ ng forms at a ‘rate of less than 40% of that which we

étqjggtedlﬁtqm“;he ridealongs. Baged upon digcussions with the

- variousp traffic fergeants, we feel that our data are very

‘incomplete for three of these deputies, but that the fourth deputy

" made BOore stops than nermal durimg the ride&lungsq

The deputieg made 413 &szfic'gtopé durimg the 59 ridealongs. A

breakdown of the data avsilable from these atops is given in Table

e

for each group of officers during each phase of the evaluation.
In aumaexry, 6.57 of the 8topees were arrested during each of the

Tidealong sesgions (as compared with 7.4% of the stopees for which

we hgvg‘d@cg forms). Another 6.8% of the stopees were involved in

traffic accidents byt Dot arrested; 9.2 were not. asked by ¢he

qg&icera to provide breath samples; 11.4% were agsked to provide
breath samples, but refueed; and 66.12 of the Btopees provided

‘.gggnyqqqq ‘breath vamples. Thua, we have BAC information on 72.6%

of the 8topeesg--those who were arrested and those who voluntarily

‘Proyided gamples,. fmong the released stopees who were asked to

PXovide breath samples, B5.3% agreed. The majority of the refusals

Bay.

g28id they vould not cooperate because they were given a citation.

These data @ere‘apmiyge& with regard to three basic issues: (1)
What g the, Bature of the stopee population?; (2) Is the test
battery effective?; and (3) 1s large scale implementation of the

test battery feagible?

4. - IBE RATURE OF TEE STOPEE POPULATION

One of gm%,objgpgiv@u of the field study was to determine the

g%gurq:“éf the. stopee Population. The ©police data forms were
designed, withlthjg; objective in mind in that information was
requested omn the age, Bex, and race of each stopee. Dats on the
ghﬂkqg@é;iq&iqa of the stopee Population, . derived. from the 3128
g@zm@/.cqmgle:gd, by the officers, were tabulated. Given that the.
éﬁ@iqq;a did mnot £ill ocut forms on 811 of their stopees, the data
be soRewhat biased. For exawple, certain officers filled out
Bany moxre forms than other officers, so their biases, if any, could

DR F

be reflected in the data presemted im this report. However, our
i . 8eem, cQgg@thlg to other estimates of the st.opee
ion (e.g., Barris et al., 1980).
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TABLE 18
DATA OBTAINEb FROM STOPEES DURING RIDEALONGS

PHASE I PHASE II PHASE iIl

Control Experimental Control EEEerimentalA gontrol Ezgg;;mgnggl

Traffic Stops . 78 101 62 71 48 's3
Accidents 8 7 1 2 1 . 3
2’ 2

DUI Arrest s 6 ¢ 8

Cfficer did
not ask for

breath sample 9 5 ' 2 7 5. 1o
Refused to v - . S
give sample 3 13 7 1 I A

Save breath N .
sample 53 - 70 48 : 41 . P

1J
9]
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The age distributions of four population samples sre givem in Table
19. "'These gamples include: (1) all of the stopees; (2) etopees
gugpected of consuming alcohol or drugs; (3) arrested stopeeas;
gnd (4) people imnvclved inm accidente during the study. - )

?gg gtopees as a whole tend to be younger than the ,eople irvolved
in. %Qgédentg or the DWI arrestees. Those suspected of consuming
%§99h9§ fall between the stopees and arrestees im terms of age,
However, for all four groups the mode fell into the 20-24 year old
8¢ group.

%ngLQ=9?§r 65 represented only 1.5% of the stopees, and only oune
'in this age range was suspected of comsuming slcohol prior

e Y )

to  d iving. People over 60 constituted 3.4% of the stopee
Popuiation, but accounted for 7.6% of the accidents.

2, Sex

Table 19 algo indicates the sex distribution of the same four

categories of stopees. The 3128 stopees consisted of 2329 (74.5%)
males and 799 (25.5%) females. Males in thie data may be
overrepresented since wmale officers (only one deputy was female)
showed a gkig@t tendency not to give females tickets, which would
be reflected in the number of forms completed for females.

Q%% female out of every 19,0 female stopess was suspected of

consuming alcohol prior to driving, as compared with cne male out
of every 6.8 male stopees. Thus, those suspected of driving after
nking consisted of 342 males (89.1%Z) and 42 femalesn (10.92).

B

If a’female vas suspected of DWI, then her chances of being:

@:Eé%ge% ﬁggg s8lightly less than that of a wmale sugpected of DHWI.
‘the, 42 females suspected of drivinmg after drimking, 21 ¢50%)

ere .arrested. Of the 342 males suspected of driving after
drinking, 194 (56.7%) were arrested. The DWI errestees were 90.27

'mQE&“gﬁ& %o 8% female.

. population of stopees involved in an sccident was 82.7% male
1 female. HBowever, only 52 accidents were reported in our

Fhe date on the racial mgkgup.of the stopees: may be the most biassed

o, 8 'og the. population data in the. field study. The cities
: . 0; d; in. the field evaluation tended to have minority.
- a, given deputy vas sssigned to a minority area, then
r. stopees vould. be minorities.. Thus, the tendency

e these data,

Qﬁm;ﬁ’~rhg$q&~@gqngq%= consisted of 53.3% Caucasians, primarily-

5 A% 2 ? [t e . . . )
beca two  of. %@euthmeevc1$1ea from which most of ocur data. came

52-

~ﬁ&icetw_tqw£i11;ou; many- more; forms than .others could.
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TABLE 19

AGE AND SEX DISTRIBUTION OF FOUR
GROUPS OF STOPEES DURING FIELD EVALUATION

SUSPECTED DWI INVOLVED

~ STOPEES ALCOHOL ARRESTEES IN, .
OR DRUGS ACCIDENT.
N 3128 396 215 ‘ 52
15 - 0.3%8 0 % 0 % 0%
16 - 19 17.2% . 9.7% 9.3%  11:5% o
20 - 24  24.58 22.6% o 15.8%  17.3%
25 - 29 16.6% 16.3% 15.8% 11.4%
30 - 34 11.7% 15.4% 15.4% 17.2¢ |
35 - 39 7.3% 8.8% 13.0% 3.8%
40 - 44 6.0% 9.1%  9.3% | 7.6% .
45 - 49 4.5% 7.3% 8.7% 338%'“
50 - 54 4.8% 5.6% 6.2 . 17.3%
55 - 59 2.08 118 1.5% 1.98
60 - 64 1.9% 2.1% 3.3% 5.7%
65 - 69 1.0% 0.8% . 0.9% 0 %
70 - 74 1 0.3% - 0 % - "'o‘~g,
75 4 ©0.2% - . 0 % BT
Missing O 1.7% 1.0% 0.9% | Q;'%
Male 74.5% 89.1% - 90.2% 8278,

Female 25.5% © 10.9% 9.8% 17.3%
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jcowﬂ$339ﬂ of largely Caucasism populations. Blacks, v'Laﬁins,'
_Qr;entale, and othier minoritiee conmstitute 1$.0%, 17.8%, 3.9%, and
3.3% of our etopees, respectively. ' : o

Interestingly, Caucssisns and Latins were much wmore likely to be
suspected of ° concuming alcohol before drivimg than Blacks or
. 'Orientals. The vrates were ome of 6.6 Btopees for Caucasians; one
of 6.8 ostopees for Latins; one of 17.4 stopees for Blacks; ead
- one of 24.6 stopees for Orientals. Once a stopee was suspected of
_DWI, " hovever, we found no greater tedudency for deputies to arrest
any oue groep thaesn any other,

1%

B,  TEST BATIERY BFFRCTIVERES

The ~most crucial questicas to be asrswered duridg the fiéld

svaluation of <the sobriety test battery include: (1) Will fhe

percentage of stopeee arrested incresse after the test battery is

ftntroduced? (2) ¥ill police officers make nmore accurate decisioms

~witk respect to a3 ZAC of 0.10% after being trained on the test

vattery? (3} ¥Will ¢he wmean  BAC of arrested drivers be reduced

sfter the test battery is introduced? (4) Will police officers

worw agccuratelg eztimate the BAC levels of étopees after being

traiped on the lest battery? (5) Iu addition, the ridealomg date

shovld, provide an estimate of the percentage of police stopees, as
opposed to drivers on thé highway who have been drimking and whe
 &re legaily intozicgted. '

“In’ . snswering thesge questions, both ridealong data and
‘offiter-completed forms are available. The rideslong data are as
compléte as possible and provide BAC distributions of released
stopees. Hovever, the ridealong dats represent only a small sample
of . the drivers stopped by the participating deputies during the
field  evaluaticn. Ir addition, these data may be somewhat biased
-becsuse an observer was present. The of ficer-completed forrnis, o#f
the other hand, cover the entire field evalusticm. BHowever, these
dats are less compiete anc do not provide actual BAC information on
relessed stopees.,

“As diecussed before, the biggest problem with the field evaluation
vas officer participetion. Ve began with 20 deputies, but had to
eliminagte five becsuse of poor azttitude or lack of cooperation.
Three of the remeining deputies filled out very few date forms
less tham 402 of their probable stops) and & fourth. deputy made no
DWY arrests duriong ¢he entire field study. Thus, out of the
original 20 deputies, c¢oly 11 provided us with osufficient arrest

dats to Be of walue. Even gmong thege 1 officers, there was

fc@nbiﬁerable varistion in the nunbeir of arrests made. As a result,

“trends are rzeported, but the -data 4dre not appropriate for

eignificsnce testing; the assumptioms for underlying statistics

‘wbich woulé be of imterest are not met by the data. However,

virtuelly every treand reported is im the direction of improved

. performance resuvlzing from the test battery. The potemtial utility
of the test battery appesrs to be supportfed.
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By examining the procedural stepe in the officers' handling of the

intoxicated stopee, we can anticipate how the test battery might

- increase the percentage of stopees who are arrested. : HMHany

intoxicated drivers, especially those with a high alcohol
tolerance, probably are never stopped by the police because cues
for detecting them are not semsitive enough. Instead, most of the
stopees will have made serious driving errors. Many of ‘these
driving errors may be attributable to impairment other than alcohol

-intoxication, euch as a woman who has just had her purse stolen and
'is .too upset to comcentrate on driving; & diabetic person in need
‘of insulin; a married couple arguing; an elderly man driving too

lcarefully, etc. These people generally are not given sobriety

. ‘tests, because they do not smell of 28lcohol or because their other

‘problems are obvious. /

'If the officer detects an alcohol odor, then the driver probably
'will be asked to get out of the car. Once this occurs, the officer
typically will continue a low~key interrogation of the stopee and
‘administer behavioral teste. The of ficer then must make & decision
'to arrest or release the stopee based upon his/her estimate 6f how
intoxicated the driver is. Unfortunately, the arresting officer's
decision is frequently based upon personal factors (see feasibility
section), rather than upon the estimated BAC of the driver. For
example, during the field evaluation, approximately 5% 6f the
stopees gsuspected of drinking alcohol were weleased despite the
fact that the stopee's officer-estimated BAC vas over 0.10%. These
cases included four stopees for whom the BAC vas at least 0.20%7,.gs

\

estimated by the officer. o

The average police officer does not, under any circumstances,. wish
to arrest a suspect with a low BAC (i.e., below 0.10%) and will
often err by opting to release rather than risk a false arrest.
The test battery probably will have its greatest impact at this
point by increasing the percentage of stopees who are arrested,
reducing the false negatives. :

Table 20 gives the number of stopees, the number of_arresteg;, ané
‘the percentage of stopees who are arrested for both groups. of -
officers, control and experimental, during each Phase of the : field

evaluation. A larger percentage of stopees might haveée “been
arrested during Phase I because of the number of drinking drivers
on. the road during the Christmas-New Years' Holiday Season-:

Indeed, the control officers arrested 6.6%7 of their stopees -during
Phase 1, but only 2.2Z of their stopees during Phase II. The
experimental group officers, in contrast, increased the percentage
of stopees arrested from 7.7% during Phase I to 9.12 after their
training in Phase II. The control group also increased their
arrest ©percentage after their training from 2.2% in Phase II to
'5.0Z in Phase III. During Phase 111 the percentage of &arrestees
dropped from 9.1% to B8.2¢ for the already-trained experimental
8roup officers, but remained above pretraining levels. S
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TABLE 20

STOPS AND ARRESTS MADE DURING THE FIELD EVALUATION

AS A FUNCTION OF OFFICER GROUPING AND STUDY PHASE

"PHASE I

PHASE IT
~ Training
PHASE III

CONTROL OFFICERS EXPERIMENTAL OFFICERS
STOPS __ARRESTS ] STOPS ARRESTS $
732 48 6.6% 775 60 7.7%
, » Training . .
319 7 ©2.2% 502 46 - 9.1%
‘359 18 5.0% 441 36 ©8.2%
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‘When a11 of the data are classified into traimed versus untrained
periods, the officers arrested 6.3% of their stopees prio 1to
training and 7.6% of their ctopees after traiming. This represents
a 20.1% increase in arrest rates which could have & substantial
effect on DWI arrests mationally if a large pumber of trained
officere were to meintain guch an increase. !

2, HWill police officers make more sccurate dgggsiéns with respect
to a BAC of 0.102 aftex being trained on the test battery?

The finding that police officers arrested a greater percentage of
their stopees after being trsined om the test battery could result
from: (1) an increase in the exposure of the deputies to drinking
drivers as a result of their training on the test battery (e.g.,
officers might seek out intoxicated drivers by staying near bars or
they might alter the type of stops they make, both of which might
increase the percentage of their stopees who were drimking); (2) »

change in officers' =&arrest criterion after training due to
increased confidence in their ability to wmake accurate arrest
decisions; (3) pressure from superiors to perform well after they

bhad been trained; or (4) s desire to make wmore arrests - because
they had just received training in field sobriety testing (i.e’.
the Bawvthorme effect). B SRR

The BAC date obtainmed during the ridealongs may be biased. 'These

data, as discussed earlier im this <chapter, represent only 59
eight-hour shifts out of 685.5 shifts worked by ‘the deputies during
the three month study (i.e., or 8.61 of the shifts). In addition,

deputies may have been influenced by the presence of an observer’
during the ridealongs and BAC information is available on only
72.6% of the released and arrested stopees (although 85.37 of .the
released stopees asked agreed to provide breath samples.).
‘Fevertheless, the BAC data from the ridealongs is the ©best:. data
evailable to determine (a) if the deputies were more exposed to
drinking drivers after their training or (b) if the officers . were
able to make more accurate decisons after being trained on the test
battery. : =

8, Exposure to Drinking Drivers Table 21 gives the number  of
ridealong BACs collected for each group of officere during the
three phaeses of the field evaluation. The percentage of drinking
drivers and legally intoxicated drivers is aleo given in the table.
Clearly, our limited sample of BACs indicates. that officers were
not more “exposed" to drinking drivers after training than before
training. Drinking drivers constituted 35.2% of the - before
training sample of 125 BACs and 34.7%Z of the after training sample
of 101 BACs. Legally intoxicated drivers constituted 18.4% of . the
before training sample and 14.92 of the after training sample.
Thus, the officers, if anything, are 1less exposed to  drinking
drivers after training than before ~- primarily due to the high
percentage of drinking drivers (i.e., 41.92) among police :stopees
during the Eoli?ay season of Phase I. - e

b. Accuracy of Decjsjions Table 22 gives decision matrices.‘bcfore
eand after training for the ridealong stopees for whom a BAC is
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TABLE 21 -

BACS OF RELEASED STOPEES AS A FUNCTION OF OFFICER
: GROUPING AND PHASE OF 'I'HE STUDY

CONTROL OFFICERS . EXPERIMENTAL OFFICERS

#BACS % DRINKING ¢ > .10% #BACS & DRINKING & 2 .10%

PHASE 1 - 43 . 41.9% 23.3% 43 41.9% 16.2% -

TRAINING
PHASE 17T 39 . 20.5% 15.3% 49 -~ 34,7% 20.4% -
TRAINING

PHASE III 30 30.0% 13.38 22 40.9% 3.5%
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BAC 2 .10%

BAC < .10%

TABLE 22

BEFORE TRAINING DECISION MATRIX

Release Arrest
8 13 21
: i o
104 0 j 104
112 ! 13 : 125

II. - AFTER-TRAINING DECISION MATRIX

BAC 2 .10%

BAC < .10%

Release

Arrest
4 5 13
86 2 ? 83{
90 11 ] vldigfff
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k6 Thesé results indicate thit officers were ableée to @ake more
accurate decisioms with respéct to whethei atopéés were above of
bélow a BAC of 0.10% after theif tréining on the fiéld sobiiety
teste. Before training the députies correctly arrested 61.9% of
the stopeés over 0.10%, but ‘improved to 69.2Y after traifning.
Overall, 93.6% of their decisions were correct before training and
‘94.1% of their decisions were correct efter training.

The ‘decision matrices indicate that the 1likelihood of a faise
positive decision is extremely 1low (léss than 2%). Thus, with
field sobriety test training the officers appear to be willing ¢té
lower their criterion somewhat, but not emough so that there is any

subu;antial change in the pumber of false positives.

3. -Hill the mesn BAC of srrested drivers be xeduced gfter the test
battery is jptxoducad?

Sincé borderline BACs produce most of the decigion errors, - those
who " areé pow arrested often have high BACs about which there was ho
uncertainty at the time of arrest. For eéxample, the nationwide
#éan for DWI arrests is 0.17% (NHTSA, 1974). However, since there
are many more drivere on the road with BACs in the 0.10Z to 0.15%
range. than at higher levels, & test battery which provides more

tertainty and producées more arrests in this range should -

substantially reduce the mean BAC of arrestees. Data relevant to
this issue was obtained in a DOT. study of portable breath test
devices (DOT-HS-891-161, PFinal Report, 1974). The investigators
teported that the average BAC for DWI arrests im their county-wide
areas was 0.179Z wuntil 13 portable breath testing units weré
introduced at which time the average BAC dropped to 0.14%. A
sensitive behavioral test battery should also lower the mean BAC of
arrested drivers.

We éxamined the BAC data of the DWI artestees obtained during the
three: month field evaluation. This information was available oh
178 out of the 215 asrrestees. BAC data were not available oh 32
sfrestees who refused to submit to 2 chemical teet for elcohol and
on five Phase I blood teets that were unavailable to us.

Table 23 gives the nusber of arrests, the number of available BACi;,
and the mean BAC for each group of officers during each phase of
the field evaluation. These data suggest that the use of the te#t
battery had no effect om the average BAC. The mean BAC of the
arrestees of the experimental group officers decreased from 0.169%
during Phase I to 0.138%7 aftéer their tiaining in Phase II.
HoveVef, the mean BAC of the arrestees of these officers jumped to
0.1892 in phese III. The mean BAC of the arrestees of the control
group officers did not change after the test battery was introduced
at the end of Phase 1II, remaining at 0.161Z. Overall, the average
BAC of the arrestees of untrained officers was 0.163% (i.e., for 86
cases) and the average BAC of the arrestees after training was
0.1602 (i.e., for 92 cases).

‘The unexpected occurrence of a large number of arrests of ~stopees
for driving under theée influence of drugs makes the average BAC data
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" TABLE 23

: ARRESTS, AVAILABLE BACs, AND MEAN BAC
AS A FUNCTION OF OFFICER GROUPING AND STUDY PHASE

CONTROL EXPERIMENTAL

Arrest BAC Obtained X BAC  arrest BAC Obtained =% BAC
Phase 1 . 51 40 -157% 60 ’ 40 - .169%
Phase II 7 6 1618 46 42 . .138%
Phase III 18 18 -161% 36 . 32 .189%

Untrained Offi¢ers -163% (86 BACs obtainéd)

After Training -160% (92 BaCs obtained)
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§
of the arrestees ambiguous in terms of alcohol alome. 1Im addition,
the occurrence of 32 chemical test refusals probably biases the '
data.’ These two courcee of error on the mean BAC of arrested
drivers are discussed below.

8. Drug Arrests, Twenty four arrestees were suspected of being
under ' the influence of drugs-or under the influence of alcohol and
drugs. Another six of the stopees were suspected of having taken
dfhgs;f but were not arrested. Four other arrestees were estimated
by -police officers to have BACs of 0.20% or greater, but had actual
BACs 'of zero. An  arrestee must  be very . impaired for police
officers, no matter how okilled, to estimate the BAC .at 0.20% or

krgatet.

The above cases could be excluded from the analyeis, but not all of
them 1legitimately should be excluded. Several officers routinely
suspected their arrestees of being under .the influence of both
‘alcohol and drugs and wve have no clear indication of how valid
their.:.suspicions were.: Other officers suspect drugs only after
they s8see 'a low BAC reading. Thegse could be legitimate suspicions
or attempts by officers to cover themselves-for ep dtrestee with a
low BAC reading. :

b. Refusals. Thirty two of the arrestees refused ' any sort of -
chemical test. For example, many arrestees with prior DWI

convictions, especially those drivimg under suspended licenses,

routinely refused all chemical tests. 'Sixty nine percent of the

refusing drivers were over 30 years of age (as compared vwith only

582 of the arrestees) suggesting that life éxperience may play a

role in refusing a chemical test.

The meéan BAC, as estiumnted by the officers, for the refusals was
0.198%, as compared with a mean estimated BAC of 0.1712 for all
arrestees. Since 72% of the refusals occurred during Phase I, the
actual. BAC of all of the arrestees before training may be much
higher than the mean BACs given in Table 23 for Phase I. Thus, the
refusals could have substantially altered the outcome of the field
evaluation,

4, q;ll police officers more accurately estimate the BAC leyels of

Police officers, trained in aeadministering and scoring the test
battery as part of the laboratory evaluation, were able to estimate
‘the BAC of laboratory participants to within 0.03% (i.e., the mean
absolute value difference). As part of the field evaluation, we
vere concerned with whether or not police officers im the field
would be able ¢to do as well as in the laboratory once exposed to
thg_test battery. In addition, we were interested in what changes
wight occur in police officer estimates of BACs in the field before
and after the test battery was introduced. Howvever, we encountered
,nge{ql problems in gathering these data.

8., Pég stopees sre tested. Our sample of laboratory participants
probably represent the stopee population quite well, but those who
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vere given sobriety tests in the field Tepresent a oubset of  thie
population biased toward high BACa. During the entire three month
field evalustion, enly 322 swetopees (10.3%) were given fileld
sobriety tests as compared with 441 field sobriety testa given
during the laborstory etudy. 'Since we estimate that approximately
30Z of the otopees had been drinking, omly 37% of the drinking
drivere who are stopped ere given field sobriety tests. Before
training, 10.2% of the stopees were tested, and after training,
10.42 of the stopees were tested. Thue, while all participants in
the laboratory evaluation were given the field sobriety tests, only
& small proportion of the stopees are actually given field sobriety
tests. The astopees tested are those who smell strongly of alcohol
or who look intoxicated, co they sre probably biesed toward ~having
a high BAC. : .

. Most of the officexs’ BAC eetimates ‘were 4imnvalid, The only
stopees for whom am actual BAC was availeble to compare with an
officer's estimate of the BAC were the DWI arrestees, since BAC
data oD released stopees taken during the ridealongs were
anonymous. Unfortunately, most officers filled inm their data forms
at the end of each shift, so they probably oftem kmew the -actual
BACe of those arresteecs who were given breath tests. Thus, .the
only valid data obtained in the field study comparing officer

estimated BACs with actusl BACs probably were for the 73 arrestees
wvho vere given blood or urine tests, : - T

. Blood gnd nripe data were obtajiped on & bissed sample of
‘2rrestees., These 73 arrestees probably represent a very different
pPopulation than our laboratory subjects who were selected to
Tepresent the stopee population. Approximately one third of :the
arrestees given blood or urine tests were suspected of being under
the influence of drugs and all of them were considered to be highly
impaired by the arresting officer. Horeover, these arrestees
represent a much wider range of BACe (0% to 0.30%Z) than our
laboratory participants (0% to 0.18%). Thus, we would not  .expect
the - absolute value of the differences between the estimated and
@actual BACs for these subjects to be equivalent to the laboratory
situation, : ' : o S

d. Given these problems., the accuracy of the officers'.. BAC
estimates temded to bs more fccureate after txmiping. Table 24
8ives the absolute mean difference between the actual BAC ‘and the
estimated BAC for each officer before and after trainings Also
8iven are the number of arrestees represented by each meagn., .  In
many instances the officer did not have an arrestee who requested .a
blood or urine test during & particular phase of the study. . - There
were omly six officers for whom we have data both before. and after.
training. These six officers improved their estimates. by an
everage of 0.01752 (2 = 0.028) after their training. PFor the 11
officers for wbom we have some data, the average BAC estimate  was
off by 0.077% before training (s = 0.043, n = 7)-and4the=averagq
BAC estimate was off by 0.0537% after training (8 = 0.031, n = 10Q).
The effect of training weo mot significsnt, but was in the expected
direction. ' —
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TABLE 24

o MEAN ABSOLUTE VALUE DIFFERENCE BETWEEN ESTIMATED
BACS-AND ACTUAL BACs OF ARRESTEES GIVEN BLOOD OR URINE TESTS

OFFICER BEFORE TRAINING . AFTER TRAINING - CHANGE -
1 L15 s (1) er .11 8 (1) SNV

' 2 .0458(2) - .05 8% (2)  +.005%

3 (0  .085%(4) o .10 % (1) +.015%

$ 4 (C) | .07 (3) .02 & (1) -.05 &

+5 (E) .018%(6) | <02 % (1) +.002%

#«6 (E) -11 %(1) _ .073% (2) ~.037%

+7 (© .06 %(6) | - —

¥ 8. (E) S .015% (2) | -

$9 (B) - | .053% (7) | -

410 (k) -~ .048% (4) | -

#11 (E). -  Loa2s (2) | -
X=.0769% | X=.0537%  X=-.0175%
s=.0434% s=.0311% . 5=.0279%
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-  BAC Distxibutiop of Police Btopess

The eanonymous BAC readimgs of releaced stopees aemd the police

obtained BACs of arreeted drivers during the 59 ridealongs provides .
arrest probabilities which could be of some value to police

agencies. The term gtopee, in the remainder of this section,

refere to those individuals ttopped by the police during ridealongs

for whom we were able to ¢btain BAC information. Table 25 gives

the probability of a police stopee being within ‘the 1listed . BAC

ranges. In addition, the table also gives the probability of a.
stopee being arrested, both before and after the test battery was

.introduced, as a function of his or her BAC.

2. A driver's BAC yversus his pgrrest probability, Perhaps the most
interesting aspect of the data in Table 25 is the arrest
probability associated with each BAC category before and after
training. Before the test battery was introduced, officers were
arresting half of the stopees in the 0.10% to 0.149%Z range and the
ma jority of the stopees above O0.15%. Ro onmne under 0.101 was
arrested (unless drugs were suspected). After the test battery was
introduced, all stopees over 0.1352 were arrested, half of the
stopees between 0.10%7 and 0.149% were arrested, and a few s8stopees
~under 0.102 vere arrested. The probability of arrest in the 0.10%
to 0.1497 range may not have changed after "the test battery K wes
introduced because many stopees in this BAC range are never given .a
field pobriety test. Thus, an improved test battery cannot -alter
these decisions. o
The arrest probabilities in Table 25 are quite rough, since: they
are besed upon few data points. Revertheless, we believe that the
table represents the potential chenge in arrests once the test
battery is introduced.

b, BAC duripg different phases of the study. During the"thréé

. monthks of ridealongs, 34% of the stopees had been drihking and

about 15% of them were legally intoxicated. During the early
morning shifts (i.e., between 11 P-m. and 6 a.m.) 61%. of the
Btopees had been drinking and 26% were legally intoxicated.  We

only encountered 56 sgtopees during nine early morming ridealong
"ehifts, so these estimates are based upon a very 1limited "gample.
During evening shifts (i.e., typically between 3 p.m. and 11" p.m.)
29% of the stopees had been drinking and 137 were “legally
intoxzicated. Finally, part of the field evaluation occurred during
the Christmas Holiday season of 1979-80. We estimate that ; during
the period between December 7, 1979, and February 2, 1980, 41% of
the stopees had been drinking and 19% were legally intoxicated.

4 .stopee does mnot represent the average driver on the road in terms
~of BAC. HNational rosdside survey data, for example, indicate that
only sbout 6% of the nighttime drivers are legally intoxicated
(Lehman, Wolfe, and Kay, 1975). Thus, our stopees were 2.5 times
more likely than the average driver to be legally intoxicated. The
reason for this discrepancy is that the police stopee had made. one
Oor more driving errors. S
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TABLE 25

_. "DISTRIBUTION OF STOPEES ACCORDING TO BAC AND ARREST
PROBABILITY BEFORE AND AFTER TRAINING AS A FUNCTION OF BAC

BAC CATEGORIES PROBABILITY FOR PROBABILITY OF ARREST
A GIVEN STOPEE

Befone-Training After Training

Zero } .664 - .1000 . - - ..000
.01 - .049 . .106 .000 -~ ' . 000

-05

1
e ‘
=
0
o

.080 000 . .286
.10 - .149 . .o7i  .500 S .500
.15 - 199 .053 . .625 | 1.000
.20 + ' '-.ozé | ~ -800 | 1.000
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TABLE 26

HDST COMMON REASONS FOR STOPPING A DRIVER

DURING THE FIELD EVALUATION

REASON

Speeding

Ran stop sign

Ran stop light
On'inappropriate area
Equipment violation
Weaving

Drifting

Not in marked lane
Accident

No lights .

Near accident

Stops in lane without cause

Looks intoxicated
Bright lights

Driving too slow
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% . OF STOPS

.514
.179
.087
.060
.051
.043
.034
.017
.017
.015
.013
.011
.010
.009
.008



. BAC versue type of driving epgror, Table 26: gives the L5 wmost
common. driving errors wmade by all stopees;: during the Ffiekd
evaluation snd the probability of occurrence during the fielid

evaluation.. More than half of the police stops were for speeding,,
@incg*most of the participating deputies had radar equipped cars.,
Barris et al. (1:980) estimate that the. probability: of someomne

driving 10 mph over the speed limit having: & BAC over 0.10% is
about’ 0.37. Based uponm our police officer estimates of the BAC of
the stopees, only 5.1% of the speeders were over 0.10%, which is
probably less than the percentage of legally intoxicated drivers oms
the road. On the other hand, Harris estimates the probability of
someone. stopped for weaving having a BAC of 0:.102 or greater to be
0:60.  During the field evaluation 58.5% of those stopped for
veaving were estimated to be Iegally intoxicated by our police
-officers. Thus, a police officer has some control over the number
of intoxicated stopees he or- she encounters: by controlling the type
of stops made during a shift. Generally, we believe that the
~distribution of wstops indicated in Table 26 are probably quite;
representative of those made by the average traffic patrol.

C. FEASIBILITY

Virtually every police officer known to us who. is interested im
enforcing DWI laws recognizes the ‘need. for a research based,
standardized field sobriety test battery. Thus, overall
acceptability of an improved test ba&tery’seemp highly favorable..

A pumber of critical issues concerning the feasibility of the test
battery still exist and should be addressed before widespread:

‘introduction of the test battery occurs,. Theese issues include.:
(1) the police attitude toward DWI arrests; (2) police acceptance
of standardized administration and scoting techniques; and; (3)
preset BAC criteria for the test hitterﬁ.

h‘£¢ :Pdlicg Attitude toward DW1 Arrests -

A police officer's attitude toward DWI srresets 1is of extreme
importance in determining whether ot not a standardized field
sobriety test battery will be used. Law enforcement officers
generally reflect society's attitudes towatrd drunk drivers. Little
(1968) found that while most people interviewed disapproved of DWEL,
they were mnot particularly concerned about any consequences t.o:
themselves. The drunk driver is not particularly vigible and the:
consequences of drunk driving do not impact directly on most
people. Consequently, the public considers police activities other
than traffic patrol, .such as protecting lives and property from
criminale, as being of “prime importance. Frequently, even the
‘drunk  driver who kills ie not considered to be a criminal by the
public, or even by some police officers, but merely someone who was
~unfortunate. ’

"Puhlic' attitude 1is highly influential in determining police
" attitudes toward DWI. The potential influence on law enforcement
~is probably greatest at the municipal léviel where police respond
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directly to community demands. In aress with hesvy crime rates and
small budgets, the DWI problem is likely to be wvirtually ignored,
In districts with lower crime rates, such as those patticipating in
the field evaluation, more emphasis usually is placed om traffic

enforcement, including DWI enforcement, Even then, howéver,

persons getting tickets for hazardous moving violatioms frequentily
complain that the police should be catching crimimals instead of
barassing imnocent citizenms,

Individual police officers may 2lso have their own personal reasons

for mnot arresting for DWI. One participating deputy, for example,.

inpisted that bis primary life interest was in making his marriage

work 0 that he ' avoided anything that might force him to work
overtime, including DWI arrests. Other reasoms police avoid such
arrests include: they drink and drive themselves; they don't
fully understand the consequences of alcohol impairment; the
arrest process requires too much overtime for which they do not get
extra pay; they receive poor support im the ~courts; = DWI

enforcement is mot emcouraged by their immediate supervisor; they

prefer other kinds of enforcement activities; and/or many ‘other
Teasoms ., Factors influemcing DWI arreste have been .studied
previously in other BHTS8A contracts (NHTSA, 1972; Young and Co.,
1974; Oates, 1974; Hawkins et al, 1976). T

A standardized field sobriety test battery is not a cure for poor
police attitudes. Officers who avoid DWI arrests will probably
eontinue to avoid them for the same reasons. Officers who use the
test battery and find that it makes their job eesier and helps them
get comnvictions may meke more arrests once they are ngen the test
battery as & tool. : I :

A number of factors also could cause the introduction of the test

battery to have a negative effect om police attitudes, including:
(1) Officers may find they are arresting more drivers under. 0.10%
requiring them to f£ill out an srrest rxeport even though the driver

is released at the satation. (2) Officers may f£ind that more

arrests inm the 0.10%Z to 0.15% renge are being plea-bargalned since
they are more plentiful. Plea-bargaining discourages . police
officers from making similar arrests. (3) More DWI arrests .may
cause a back up of cases im the courts and result in considerable
plea-bargaining regardless of the BAC, :

i

2. Police Acceptance of Staendardized Administration nd . §£g;;gg
Procedures ‘

Most officers concerned with DWI enforcement see the uneed " for %.a
standardized test battery, in the gsense that every officer-would

admimieter the came tests im the same vay. However, officers . are

relucteant to use an elaborate scorimg system or even any-scoring

system. Thie resistance appears to be the result of & reluctance’
. to uge enything very complicated and the probable 1lack . of

undetetmnding of the benefits and purpose of standardized acorlng,

The training of officere during the field evaluvation was ‘very

- eEXtensive. 8CRI osteff members were convinced that every. off1cer
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- completing the trainmimg could correctly administer and score the
- test Dbattery. Unfortunately, some officers forgot or iguored most.
of the administration procedures, axcept those associated with
nystagmuse, by the time their second post-training ridealiong
occurred. These officers appeared to believe that they were still
administering "the one~leg stand test™ or the “walk and turn test™
and - that differences im the - aduinistration procedure vere
unimportant, ' S

SCRI observere, when present during rideealongs, requested that all
sobriety tests be scored immediately. Revertheless, we gpuspect
~that many officers filled out their scoring sheets at the end of
~their shift or at ¢the time they completed the arrest report for
that individual. Most police officers have remarkable memories for

detail, but we still suspect that mafny advantages of standardized

‘scoring are lost whem the scoring is left to memory.

. B . H

‘Failure to have sobriety tests which ate congistently administered
and s8scored probably results in the acquittal of pumerous DWI
‘defendants. Pressure from the courts and from police superiors for
.consistency is one possible way for standardized procedures to be
sadopted. Im order for thie to happen, we believe that the
‘standardized administration and scoring procedures should be
incorporated into the police arrest forms, : :

- The @obrietf test battery was imtroducéed into ;he field evaluation

'+ .'using ..arrest «criteria that were set to a BAC of 0.10Z during the:

laBOratorytstudieo. Several problems arose with these criteria.

Firet, laborstory procedures are as exact as possible, while arrest
procedures temd to err in favor of the arrestee. For exsample, in
" the laboratory a BAC reading of 0.099% is rounded to 0.10Z except

“in figuring decision matrices where 0.099% is treated as being less .
than 0.10Z. Por a DWI arrestee this reading would be considered .

0.097 at 211 times.

‘Second, the field sobriety test is decigﬁem'rto help the police
officer estimate whether the stopee is legally intoxicated at the
time of the testing. Unfortunately, an actual BAC reading may not
be obtained for over an hour after the decisiom to arrest is made:.
‘Thus, a stopee with a BAC correctly estimated at 0.12% may have a
reading of 0.0982 (i.e.j which ig! routided to 0.09%) when an actual
chemical test finally is’ obtained. In most cages, this individual

would be released immediately and mo chiwﬁ@n vould be filed.

‘Occasionally, en officer im California B8y 8till follow ‘through
vith en arrest if the chemical test is in_the 0.08% to 0.09% range.
‘One officer informed us of such a case 4 g the field atudy. The
" prosecutor handling the case, without : conBulting the arresting
officer, merely ssked the defendant if he would accept two moving

‘violations. The defendant argued for Jist & 6peeding ticket and it

vas granted.

+
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SCRI has adjustable arrest «criteria associated with the  test
battery. Local 1lsw enforcement officials might select their own
arrest criteria, based upon what their courts will accept.
- Othervise, many low BAC drivers may be arrested resulting in more
plea-bargaining and negative police attitudes toward using' - the
standardized test battery. ' : T
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L CHAPTER ¥, EQEEL!ELQE&.AHD'IBQQHHEEDAIJQEE
“The ma jor objectives of this project have been to (1) complete the
laboratory development sand validation of the sobriety test battery,
‘which vas initially identified under Contract No. DOT-HS-5-01242,
and ‘to (2) gseess in the field its feasibility and effectiveness
when used by the police for estimating BAC -and facilitating the

.identification of those drivers with BACse 8reater than or equal ¢«
0.102. ’ '

Administration, scoring, and interpretation Procedures and criterisa
for' the three-test battery have been refined and evaluated. Under
laboratory conditions, and imn the hands of adequately trained
‘personnel, the '  test battery is a sensitive index of BAC and of
impairment. Based on exhaustive analysis of the laboratory
evaluation data, we conclude that the tests are optimally developed
and standardized, and no further laboratory work is recommended.

The laboratory data indicate that police officers established an
average test performance criterion such that they made "arrest”
decisions st & wean BAC of 0.081 and higher. Their gptimates of
BACs differed from actupl BACs,- a8 measured by Intoximeter, by
0.032 (8 = 0.0052Z). They also were able to correctly classify 81%
~1 the laboratory subjects in terms of being above or below 0.10%
BAC. ' Reliability measures produced correlations in the range of
0.60 to O0.80 for test-retest reliability and also for interrater
rzliagbility. :

This project bas confirmed the findings of DOT-HS-5-01242 that gaze
. nystaegmus is an outstandingly wuseful tool for the officer at
roadside. An additional important finding is that ‘angle of onset’
of the <characteristic jerking wmotion of the eyes, &8 a sole
measure, enabled officers to .correctly classify 78 of the

~..laboratory subjects. For this measure to be maximally uwseful,

officers should be trsined to estimate the angle of onset with
.considerable precision. With precise measurement of the angle of
onset B88I of the laboratory participants could have been correctly
claseified. '

The second project objective, evaluation of the test battery in the
field, also has been met with a limited sample. Additional field
evaluation is recommended.

The limited field evaluation was carried out as a three-phase
study. Officers were assigned to an ‘experimental or control group,
and over three time periods filled out data forms on all stopees.
- The veriable of interest for the different time periods was
“untrained” om the three-test battery versus "trained" to
- administer asnd score the tests. SCRI staff members also collected
" dats by riding with participating officers to observe teat
administration and scoring and to obtain anonymous breath samples
+for BAC ansalysis from stopees who vere released.
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The questions sddressed by the enalysis of the field data: ‘were:t
(i) Did the mumber of arrests incresse after police officers’ ‘were
trained to vse the teot battery? (2) Were the officars better -able
to discriminate 0.10% BACoc go @ result of usimg the test beattery?
(3) Did the mean BAC of arrested drivers declime after introduction
of the test battery? (4) Were the officers Dettar able to detect
impairment as a rseult of wusinmg the test battery? Definitive
apswers to the questiomse canmot be offered, based on the limi‘ed
nature of this field study, but the data do clearly ‘suggest
positive results due to wuse of the battery. A 202 increase in
arrest rates occurred. Officers were able to wmake more accurate
decisions relative to BACs of 0.10%, and it appears that they were
better able to estimate BACs. :

B. RECOMMEWDATIORS

Hajor effort is needed for & subsequent field evaluation, repeat1ng
esocentially the same study design with & sample which is both
"largexr and broader. Areas which caused difficulty in obtaining
data and which avre therefore critical issuesn in design .of
additional study, include the following: - A

1. Police Attitude and Motjivstion

Extremely serious problems result when there is a lack of xnterest
and cooperation by individual officers, by supervisory personnel,
or by agencies. Good data, and ultimately effective utilization of
the test battery om & large scsle, requztes motivation at these
various levels to cooperate with the research and to give ' high
priority to the arrest of alcohol-impaired drivgrs. Tl e

The greatest impact of the tests will be realized -if.  law
enforcement agencies and officers, recognizing the sensitivity of
nystagmus a6 ap index of BAC, routimely check the eyes of all
stopees. Asz the data from the project have demonstrated, ®many
‘alcohol-impaired drivers are being relessed without any test1ng ‘at
roadside. A routine exzaminationm of all stopees for nystagmus would
more effectively detect the drinking driver than the <current
observational methods which rely on odor, slurred speech, or other
obvious eigns of intoxzication. T

2, Adequate Tipe Frame for Data Collectjom

Experience in the Los Angeles urban area, where traffic dens1ty is
relat;vely heavy, indicates that eight traffic stops per shxft is
the mazimum average number which cam be expected. A project

schedule should be based on this estimete.

The disposition of arrested DWI cases by the courts is important
data wbich has pot been deslt with in thios or earlier studies.
Offxcets, at the present, often express frustrationm over what. they
perceive as lack of support by the courts and the futility of
arrestimg .DWI's who will ples-bargain a lesser charge: and
experiemce omnly winimom penalty. The situation may be either
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‘worsened or improved by mery more 8rrects amd arrests at lower
BACe, depending om action taken by - ¢he courtei ~-Clearly;
interactions with the courts ig an important compoment of effective
- DWI - deterrence, 2nd thus' should be included im the field
' evaluation. The project schedule should dbe lomg emough to permit
development of contacte with ‘the judiciary and the fimal
diapouitiqn of DWI charges which- arise during the evalvation
period. ' '

d. Other Conpiderationms

Hany . law enforcement agencies continue to operate units with two
officers, Particularly on nighttime shifts. For example, both the
Califormia Bighway Patrol end the Los Angeleas Police Department
have 'two officers in traffic patrol uwnits. If such agencies are
involved in the field evaluation (and to routinely exclude all of
those  with two-officer unite would introduce unacceptable biases
into the data), then the number of officers would double, and
clearly there will be & substantial increase in the costs of
.training and supervision. -

Obtaining law enforcement cooperation ig a major effort, in and of
iteelf, requiring considerable time. The various agencies which
have worked cooperatively with SCRI during the execution of tvo DWI
projects have had serious concerns about legal issues involved in
t*  field evaluation, including the following: (1) 1f permimssion
is given to obtain breath samples, the agencies require guarantees
that the samples be anonymous. Their legitimate conmcern is that if
a driver whose BAC exceeds 0.107 is released and subsequently is
irsolved in an accident, the BAC reading may be subpoenaed as
evidence and the Police agency could be held liable for having
released an impaired driver. (2) Stopees may feel embarrassed and
harassed by being asked for a breath sample. Agencies typically
8re.acutely aware of public relations problems and thus object to
. introducing research procedures which the public will not like.
(3) If. the field study reveals that officers actually are releasing
a large proportion of high BAC drivers, then this information may
become widely known and Bnay be wused as criticism against the
- agency., '

These issues are neither trivial wnoxr easily resolved. If the
agency's policy makers rule that particiption in the research is
mot approved, them Jlittle recourse -remains. The sauthority of
agency directors is absolute, and local units of state police, for
exagmple, will not cooperate without full approval of the
_approprimte supervisors and administratore.

The xiﬂg@long system io am important compounent of the fieild study
plan. 'BCR1 recommends that sufficient persounel be assigned to the
_Project to permii ‘ome observer for each @ix traffic patrol wunits.

In summary, SCRI recommends that the field evaluation of che
three-test battery be completed with 8 major effort. A period of
18 wmonthe is recommended in order to ‘caxrry -out the 3study on &
. Dationwide dbasis with diverse law enforcement agencies.
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APPERDIX A

A. Alcohol And Hystagmue

fystagmus refers to a jerking of the eyes which may be pendular
(equal om both cides) or asymmetric with 2 slow and fast phase
(Toglia, 1976). Alcohol appears to influence a number of different
kinds of mystagmus, including: positionmal nystagmug (Aechan, 1958;
Goldberg, 1963), poet-rotational nystagmus (8chroder, . 1971b),
caloric nystagmus '(Schroeder, 1971e), optokinetic nyestagmus
(8chroeder, 1971a), gaze nyotagmus (Aschan, 1958; Lehti, 1976).

If all of these forms of nystagmus are considered, then the
literature om alcohol and nystagmus is quite large and somewhat
comtradictory., However, by studying the mechanisms producing
nystagmue, the literature can eaeily be sorted.

Esoentially, alcohol can influence nyetagmus im two ways: (1)
mechanically by acting on the vestibularx system, and: (2)
neurologically. : - :

1. Yeotibular Mechapigpe (SBee Howard and Templeton, 1966) .

In man, three semicircular canals, joimed at right anglcm,' are
located ia each immer ear. The canals are filled with. fluid,
called endolymph. A svelling or ampulla is located in each canal
and comntaims the sensory transducer of the canal, Emsential{y, the

w869, the cupula. This cwvpula is hinged at onme end, 8o thaffit‘;an
6wing from side to side vith the ampolla. 1In the upright position,
the copuls forms an effective seal, preventing the leskage of
endolymph past that point. S

The semicircular cenalgs respond to angular acceleration, such as in
2 bead movement, which causes the endolymph to lag behind the head
@ovement (i.e., the fluid moves) and deflects the cupula.
Deflection of the cupula discharges the sensory cells and provides
the oensation of movement. With constant angular acceleration, the
Bystem provides accurate information for the first ten seconds or
80 and then underestimates the amount of acceleration. If the
Person is then held at a comstant velocity, them the cupula catches
up to the skull movement (i.e., it returms to normal position) and
the osensation is one of slowing dowmn and eventually (in about 20
Beconds) of stopping. If the person is stopped, then he ‘or . she
will sense a sudden acceleration inm the opposite direction because
the head is mow slower than the emdolymph, which cauees the cupula..
to deflect im the opposite direction. If the person remaine
8topped, then the cupule returnms to its level oposition giving a.
semsation of slowing down and stopping. oo

Bimce the thraee semicircular canale in each ear are at’ right
amgles, we can sense eangular acceleration in any direction. "When
visual information conflicts with ¢the sensation of wmotion,  ome
feels dizsy and way feel gick. However, the mere sensation. of"
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movement may produce illmess in some individuals.

The vestibular system interacts with the visual system by producing
alternating fast and slow eye wmovements (i.e., nystagmus) in’
addition to the sensation of movement . Rystsgmus 1is produced
because the eyes lag behind the angular acceleration, so a "brein
center” makes periodic adjustments in order to maintain adequate
foveal fixation. For ~ example, /'ne can move one's head back and
forth and still meintain fixation.

Unfortunately, angular acceleration is not the only stimulus which
will cause cupular deflection. The cupula and endolymph both have
the same specific gravity., A very slight change im the specific
‘gravity of either the fluid or the cupula may result in a cupular
deflection, because the system becomes sensitive to gravity with

¢ertain head positions. Honey and Miles (1975) claim that a change
in the specific gravity of 3 parts in 100,000 will make the system
sensitive to gravity. |

Alcobhol and some other drugs can alter the balance in epecific
" gravity (Momey and Miles, 1974; 1975). The base of the cupula has
a rich blood supply. Foreign substances in the blood will diffuse
xapidly into the cupula because of its proximity to the blood and
alter the specific gravity of the cupula with respect to the
éndolymph. The direction of the nystagmus (i.e., the fast phase)
will depend upon whether the drug makes the specific gravity of the
cupula greater or less than that of the endolymph.

- For+example, withiz one hour after consuming alcohol a ‘positional
"alcohol nystagmus (PAK) will occur. That is, if from supine
~'position one rolls one's head to the side (i.e., 8o that the cupula
'ie ‘'subject to gravity), a nystagmus, called PAN I, cccurs ipn which
"the fast eye movements are down (e.g., Aschan and Bergsted, 1975),
Approximately four hours after drinking, the nystagmus stops. This
is. probably because sufficient alcohol has defused into the
endolymph 8o that ite specific gravity equals that of the cupula.
Finally, as alcohol is eliminated from the blood stream, the
endolymph ends up with a greater concentration of alcohol than the
_ cupula. At this point, a positional nystagmus occure in which the
"fast eye movements are up (PAN II). PAN IT may persist up to 20
 hours after consuming alcohol -- long after alcohol has been
eliminated from the bloodstream (Bill, Collins, and Schroeder,
1973). 1In fact, under conditions of increased gravity, PAN II has
been found wup to 40 hours after drinking alcohol (Oosterveld,
1970). The change in specific gravity also explains why the
presence of congeners im alcohol can increase the amount of
positionel nystagmus (Murphree, Price, Creenberg, 1966; Ryback and
" Dowd, 1970). Excellent reviews of the PAN phenomenon are contained
“2im Aschan, Bergstedt, Goldberg, and Laurell (1956) ; Fregly,
“-Bergatedt, and Graybiel (1967); Bill, Collins, &and Schroeder
' '(1973); Aschan and Bergstedt (1975); A4schan (1958); and Goldberg
- (1963). '

PAN I intensity provides a rather good indication of the peak BAC
(Goldberg, 1963), but mot of the duration of the intoxication. PAN
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I1 intensity has been correlated with hangover effects (Gpldbefé,
1963). B

2, Heursl Mechapisme

Alcohol affects nyetagmus in an indirect way -- by inhibiting the .
neural wechanisms involved in maintaining visual fixation. 1In some
instances, visuval fixatiom ascts to inhibit nystagmus. Thus, if &
vestibular signal tells ome that rotation is occurring while visual
information conflicts, then the visusl information usually wins but
often at the expense of producing nausea. ‘ : I

Irrigating the ears with warm or cold water starts the endolymph
fluid wmoving and produces a nystagmus called caloric pystagmus
(e.g., B8chroeder, 1971la). Visual fizxatiom will inhibit this
nystagmus, but not after taking alcohol (Schroeder 1971la).
Similarly, rotational mystagmus or post-rotational mnystagmus can
also be suppressed by visual fixzaetion. But fization again is
ineffective after taking alcohol (Schroeder, 1971b).  Both
rotational and caloric mystagmus, however, are also reduced by low
levels of arousal, suggesting the alcohol sBuppression may also be
due to the sedative effect of the drug (Collims, 1963; 1973).

- In all of the above examples, nystagmus is produced by vestibular
~activation and alcohol acts to supprees that nystagmus. However,
slcohol reduces nystagmus that is mnot produced by vestibular
activation. Optokinetic mnystagmus, for e=xample, is produced by
watching a rotating drum covered with alternating black and . white
vertical strips (Mizoi, Hishida, and Maeba, 1969). It consists of
2 clow component in the direction of the moving object (or strips)
and a quick phase in the opposite directiom. Mizoi, Hishida, and
Maeba (1969) describe four phases of optokinmetic nystagmus: First,
the s8low eye movements keep up with the movement of the ‘object:s
Second, the slow phase eye movements accelerate, but cannot ‘keep up

vith the stimulus. Third, the slow phase attains its maximum
speed. An average person can typically follow a moving object up
to 30 degrees per second, Finally, the eye movement . .fails.

Alcohol impairs optokimetic mystagmus by reducing the maximum speed
that can be obtained (Mizoi et al., 1969). 3 ‘

The slow eye movements mentioned in comnnection with optokinetic
nystagmus are called “smooth pursuit” movements (Rashbass, 1961;
Robimson, 1968).. This system for moving the eyes (1) requires .a
woving stimulus; (2) is virtually autonomic; &and (3) is concerned.
primarily with matching the speed of the eye with the speed of the
target (Robinmson, 1968). These movements appear to functiom in
providing a stable image on the retina (Rashbass, 1961). ' Smooth
movements do nothimg to correct for the position of the target,
- which is the function of the much faster "saccadic" eye movement

system (Rashbass, 1961; Robinmson, 1968). Co i

The smooth pursuit system appears to be particularly vulnerable to
the effectos of alcobol (Wilkinson, Kime, and Purnell, 1974).. This
system mormally cam track movement a2t up to 30 degrees per second-.
Alcohol, however, reduces the maximal tracking speed and, in
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"oufficient concerntration, may eliminete gmooth PuUrsuit wmovements

_qgtgrgly. Yhen the BAC ie high enough, only the saccadic system
‘(which adjuste the .eye fo: .terget position wvhen the position

difference is above Some threshold) resaing. Thus, at g

'ﬁufficieqtly bhigh BAC, one can only follow 8 moving object with a

‘series of sasccadic jerks.

1. Gaxe Kyatagmus

Rashbase (1959) claims that the inability ¢o maintain wvisual
fization is responsible for gagze Dystagmus, a jerking movement of
the eyes when they are deviated laterally. He argues that only the
smooth pursuit 8ystem is involved in bringing the eye to a single
Spot. When the eyes are deviated: to the side, sglow drifting
movements will occur toward the center depending updn the amount of

lateral deviation and the ability of the smooth pursuit gyg@gg to

counteéract these drifts, When the smooth Pursuit gystem is
inhibited by druge such as alcohol or barbiturates, the slow drifts
become large enough that saccadic jerks are required to maintain
the lateral gaze. ' : )

Gaze nystagmus can be seen in 50-60% of all igdividuals if their
eyes .are deviated to the extremes, but it jg considered to be
pathological when it occurs at less extreme . (i.g., 40 degrees)

deviations (Toglia, 1976). caze nystagmus occurs with some types

of brain dgma;g (Baloh, Konrad, end Honruba, 1975), but it pProvides
li.tie localizing walue in detecting the brain damage except to
direct: one's attention avay from the peripheral labyrinths of the
vestibular system. The data of Baloh et al (1975) does support
RBanhbass' theory in that Pathological gaze nystagmus correlates
h . fixgtion instability. Five of their six patients with
fizxation instadility also shoved pathological g2ze nystagmus.

‘?55& Bystagmus occurs under several different drugs, including

i
B I [ '1;?:-‘,_‘.
R L ghad

Laba, e

alcohol (i.e., Agchan, 1958), barbiturates (e.g., Bender, 0'Brien,

f{@Q&G){"antihintamings (Aschan, Bergstedt, and Goldberg, 1958) and
- phencyclidine (Linden, Lovejoy, and Costello, 1975). a number of
.. ‘other drugs may also produce gaze nystagmus, but most of the
© .. evidence is contsined in clinical case reports,

Although some articles mention the occurrence of alcoho]l gaze

nystagmus, few detail which Parameters are important. Lehti (1376)
indicated that the angle of onsget from the midpoint of the vigugl
field decreasases as a fqnction of inctgqging BAC. Bis data suggest
ﬁ@a; at a BAC of 0.102, gate nystagmus will occur &t about 51
@egrees and, at a BAC of 0.202, gaze nystagmus will occur at about

29 degrees. The correlation between the engle of onget and the BAC

vas - .788 for 56 individuzls.

Most other studics in which gaze nystagmus has been measured
involve a cutoff point of 30-40 ~degrees. Use of a cutoff may
ezplain some of their conclusions. For example, Aschan (1958) used
8 cutoff of 40 degrees and reported that gase nystegmus had a
distinct threshold BAC of approximately 0.06%. Uneda snd Sakata
(1978) used a cutoff of 30 degrees and concluded that it vas one of
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the least semsitive eye measures of alcohol intoxication.  These
conclusions are mot @t all surprising inm view of the data that gaze
mystagmus will occur at approxzimately 41 degrees st a BAC of 0.10%.

Aschan (1938) bas distinmguished between a ™fine™ gaze nystagmus and
a "course” gaze mnyetagmus. The latter tends to be a slov, large
gmplitude movement of about 10 degrezes. Fine nystagmus tends to be
a much smaller amplitude of about 4 degrees. We would expect that
the difference in smplitude would omly occur at & sufficiently high
BAC for saccadic eye movement (i.e., im addition to:- smooth
movements) to be impasired (Wilkimsom et al, 1974). Hhen  the
paccadic system is impaired, a larger drift off target may be
required for saccadic correction. ‘

Aechan (1958) also reports that gaze nystagmus is more evident with
monocular fization than with binocular fixation. He reported that
subjects ehowing monocular gsze nystagmus at 20 degrees would not
shov Dbinocular gaze nystegmus wuntil 40 degrees. Toglia (1976)
reports that gaze nystagmus tends to be greater in the left eye
upon gazimg to the left and im the right eye upon gazing to -the
right. These two phenomena may be the same. T -

B, Alc l Apd Belance

While many studies wuse balance and coordination tests in
conjunction with alcohol impairment, omly & few studies haveé tried
to manipulate important parasmeters in these teste. Balance tests
of various sorts show large individual .differemces. in the
performance of sober individuals (i.e., Goldberg, 1963), with older
subjects (60-~85 years) having much wmore difficulty than young
(21-35 years) subjects (Wilson, Barboriak, and Koss, 1970).. Wilson
et al (1970) observed that alcohol (mean BAC = 0.06%) improved
performance in the older subjects, but impaired performance in
younger subjects. Both groups of subjects were tested for baseline
performance and then given alcohol. The improvement seen . in :the
intoxicated older eubjects may be due to the fact that balance
tests show distinct learming curves (Goldberg, 1963), and the older
subjects have wmuch more room for improvement (i.e., the .baseline
performance of older subjects was ten times worse than that of. :the
younger individuals). It should be noted that Bardy, Elomaa,
Hubmar, and Lehtovaara (1978) reported that age (between 18 and - 67
years) had no significant effect on body sway.

A number of variables, in addition to alcohol, imcrease body' Bway-.
These variables include exercise (Barnes, Cooke, King,  and
Passmore, 1965), sleep loss (Goldberg, 1963), increasing the room
temperature from 65-68 F to 79-86 F (Goldberg, 1963), eating
(Goldberg, 1963), and tranquilizers and antihistamines (Goldberg,
1966) . In contrast, Hijiokikjien (1973), found that “"controlled
attention™ (i.e., counting background clicks) decreased body sway. -

One o6f the most important parameters in tests of balance .. and
muscular coordination is vision. Closing the eyes makes all.of .the
balance teste wmoch wmore difficult for sober and intoxicated
individuale (Goldberg, 1963; Franks et al, 1976; Begbie, 1966;
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Fregly; Bergested and Greybiel, 1967). Begbie (1966) investigated
"beslancing om & woving otend® under foor comditiome: (1) eyes
closed, lights off, (2) monitoring em oscillosescope with the 1lights
off (i.e., mno peripheral vision), (3) monitorimg am oscilloscope
with lighte on (i.e., limited peripheral wvisiom), and (4) eycs
open, lights om, no task (i.e., £full peripheral vision). The
conditions, in terme of difficulty, were rasmked in the order
presented +H{i.e., eyes closed, lights off waes the most difficult).
These .data suggest that peripheral vision plays s particularly
important role in mainteinimg balamce.

l, ¥alk-The-Line

Very few studies have 1looked specifically at the walk-the-line
tests. Fregley, Graybiel, and Smith (1972) found that wmost
individuals. of both sezes could make 30 heel-to-toe steps with
their eyes closed and arme folded across their chest without side
stepping. In a second atudy, Fregley, Bergsted, and Graybiel
(1967) found that walk-the-line performance (i.e., on 8-foot long,
3/4 inch rail with eyes open) showed the meximum amount of:
deterioration just before subjects reached their peak BAC of 0.10%
and returned to normal in about two hours.

2, Ope-Leg-Stand

Baiy a few studies have looked at variables affectimg the one-leg-
stand test. Fregley et al (1972) found that the leg used made mo
differemce in the amount of time ome could stamd on one leg (eyes

clsuved). Most of Goldberg's findings on standing steadiness
.s0lved this test. Thus, variables such as slqep loses, alcohol,
tranquilizers, food intake &and warm temperatures appear - to

influence one's ability to stand on one leg. Moreover, the test is
very difficult even for sober individuals with the eyes closed.
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APPENDIX B

INSTRUCTIONS TO SUBJECTS, QUESTIONS ASKED SUBJECTS, A&ND SCORING
AND DECISION SHEETS USED IN THE LABORATORY EVALUATION '

WALK AND TURN

Instructions to the stopee:

Please assume a heel-to-toe position on the line with
your arms at your sides (demonstrate). When I tell you
to, make nine heel-to-toe steps on the line in front of
' you, turn around, and return in nine heel-to-toe steps.
Watch your feet at all times, making sure that you walk
Y in a straight line and that every step is heel-to-toe,
: - like this (demonstrate). Do you understand? (One rep-
etition of one or two parts of the instructions is fine,
but the entire instructions should not be repeated unless
there is an obvious language problem.) Now begin and
count your steps outloud.

ONE-LEG STAND

Instructions to the stopee:

Please stand with your heels together and your arms at
your sides (demonstrate and do not resume until the sus-
pect is in the correct position). When I tell you to,

I want you to raise one leg about 6 inches off the ground
and hold that position while you count rapidly from 1001
to 1030 (demonstrate). Do you understand? Now begin by
raising either you right or left foot. S

Ba

NYSTAGMUS

Instructions to the stopee:

#

I am going to check your eyes. Plecasc keep your head
' still and follow this object (indicate what the stimulus
- - is) to the side with your eyves. Keep your head straight
- and do not move your eyes back to center until I tell
you to do so. : o
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Participant # 7 Sex . Officer

——

Tate of birth __/ / Date

"Aporox. ‘weight

QUESTIONS

-

QitﬁbUt-fdoking,Awhat time is it now? Actuel time

Have you been drinking? "How much?

Are you too drunk to drive?

When did you last eat? What did you eat at that time>

When did you last sleep? How many hours?

Do you have any physical defects? Yes No If yes, describe:

e ]

Are you 1117 Yes No ; ‘Are you hurt? - Yes No . If yes,

what is wrong?

Have you recently been to a doctor? VYes _ Ho ; @ dentist? Yes __ No

If yes, whgh? » - ' _

Reason for seeing doctor or dentist

Are you taking medicine?  Yes No . If yes, what?

Last dose taken when? | a.m. p.m.

OBSERVAT IONS

CLOTHES: Orderly  Mussed Soiled _ Disorderly _ Disarranged
Describe . E : S—

BREATH (odor of alcoholic beverage): Strong__  Moderate Faint ___ None _

ATTITUDE: Excited  Hilarious ‘Talkative__ Carefree__  Sleepy

Combative  Indifferent _  Insulting __  Cocky Cooperative

Polite  Other

UNUSUAL ACTIONS: Hiccupping___ Belching__ Vomiting__ Fighting_
Profanity _ -Other

SPEECH: Incoherent__  Mumbled_ S1urred___.$Confused____.Thick tongued_p;'

Stuttered_ Accented  6Good__ Fair___ Other

COLOR OF FACE: MNormal___ Flushed __ Pale__ Other.
EYES: ‘WNormal___  Watery__  'Bloodshot

86



Subject . , Time - Date , BAC_

x
[

A,

N s W N
o

"Eye Problems Contact lenses Balance Problems

Scoring Sheet for Sobriety Test Battery

Walk and Turn

~ 1. Cannot keep balance while listening to instructions u -

2.'Starts before instructions are finished.

‘3. Keeps balance but does not remember instructions

4.'Stops while walking to steady self
. Does not touch heel-to-toe while walking
- Loses balance while walking (i.e., steps off line)

. Loses balance while turning
. Incorrect number of steps- ' )
. Cannot do the test (equal to 10 checkmarks) ' _

5

6
~ 7. Uses arms for balance
g

9

0

A. TOTAL

O
3
i

Leg Stand

|

Swaying while balancing

Uses arms to balance
Slightly unsteady

Quite unsteady ‘ . .
Starts before instructions are finished

Puts foot down . o ‘
Cannot do/or test discontinued (equal to 7 checkmarks)

~ B. TOTAL
A.+B. TOTAL

Alcohol Gaze Nystagmus (AGN) | . RIGHT EYE LEFT EYE

1. Oneet of AGN at less than 45° and with
at leest 108 of the white showing.

2. Estimated angle of bnset,
3. Byes cannot follow smoothly

4. AGN at maximum lateral deviation:
a. absent R L_ .~ b. minimal R - L
c. moderate R L d. heavy R L Y

5.AGN at maximum lateral deviation is .
moderate or stronger

a7 , h
C. TOTAL



SUMMARY OF SCORING:

% " NYSTAGMUS

NUMBER OF CHECKMARKS
WALK AND TURN
ONE-LEG STAND
BALANCE TOTAL

r——————
————————
——————— .

DECISION CRITERIA based upon our pilot work -

A.

3 or .more checks on balance pPlus at least a score of 2 on the ny-

2 or more

l or more

stagmus will correc ly classify about 75% of those above

©.10% and will incorrectly classify about 15% of those"

below .10%

checks on balance plus at least 2 on nystagmus will cor-
rectly classify about 75% of those above .075% and will
incorrectly'classify about 10% of those below .075%.

checks on balance pPlus nystagmus onset of 50° or less will

correctly classify 80% of those above. .05% and incorrect-
ly classify about 15% of those below ~05%. :

ESTIMATE THIS PERSON'S BAC TO WITHIN .01l%

ON A SCALE OF 1 TO 10 (l=uncertain; l10=very sure)

ESTIMATE YOUR CONFIDENCE IN YOUR ESTIMATE OF THE

BAC. : . ‘

IS THIS PERSON IMPAIRED BY ALCOHOL? . YES

ON THE SAME SCALE WHAT IS YOUR CONFIDENCE . NO

IN THE ABOVE?

WOULD YOU ARREST THIS PERSON UNDER YOUR NORMAL

CRITERIA? ‘ o YES
NO
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