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APPENDIX 6
False Alarms:
Arrest Decisions for Participants with BAC <.10%

Nystagmus Total
Q-F-V Category BAC yScogre Test Score
Heavy .096 0 32
.095 16 57
092 20 52
088 10 39
084 0 18
080 8 19
071 4 39
049 0 25
047 7 27
008 5 23
004 1 16
.000 0 31
.000 0 19
.000 0 27
Moderate .099 4 24
.098 10 20
.095 9 33
093 2 14
091 8 27
088 17 42
088 4 22
088 4 25
087 4 21
086 6 34
085 2 27
085 10 40
081 0 28
077 0 13
077 8 30
074 8 15
070 2 26
056 4 18
051 4 36
050 5 18
048 4 14
046 0 9
045 0 6



49

13

.075
.069
.060
.058
.057
.056
.055
.052
.052
.000

Light

14
20
33
28

19
13
25

10

18
19



APPENDIX 7
Years of Service and DWI Arrest Experience of Officers Who Participated in Evaluation

Study
Law Enforcement Officer’s Yrs. of Current Rate of DWI Total DWI
Agency Service Arrests/Mo. Arrests
Santa Monica 2-1/2 10 110
Police Dept.
2 Officers > 10 200
Calif. High- 7 10 600
way Patrol
4 Officers 2 10 180
2-12 10 200

10-1/2 10 400
Los Angeles 8 15 500
Police Dept.
2 Officers 3 0 150
Los Angeles 7 30 2000+
County Sheriff 15 10 1000

2 Deputies



APPENDIX 8

Summary of Stepwise Discriminant Analyses, BMDP7M

Classify participants as above/below .10% BAC

F to Variables % | Classification| Canonical
Enter/Remove | Entered | Classification Matrix |Correct| Variables |[Correlation
1.0 All test Below | Above Total .62978
scores Below| 156 | 17 | 902 |Nystagmus

(without Tracing
total score) |Above| 19 43 | 69.4 |[Walk-Turn
Finger Count
Nystagmus,
Left Eye
175 | 60 | 84.7 |One-Leg
Stand
(Walk-Turn
Removed)
2.0 All test Below | Above Total 62278
scores Below| 152 | 21 [ 879 |Nystagmus
(without Tracing
total score) |Above| 20 42 | 61.7 |Walk-Turn
172 63 82.6
2.0 Single Below | Above One-Leg .39932
tests: One- a0l 133 | 34 | 79,6 |Stand
Leg Stand
Above| 22 40 64.5
155 74 75.5
Finger- Below | Above Finger-Nose 34414
Nose Below| 127 | 41 | 75.6
Above| 27 35 56.5
154 76 70.4




(2.0)

Finger Below | Above Finger Count .25049
Count Below | 119 49 170.8
Above | 27 36 [57.1
146 85 167.1

Walk-Turn Below | Above Walk-Turn 44165
Below | 135 32 180.8
Above | 25 37 159.7
160 69 |75.1

Tracing Below | Above Tracing 40988
Below | 141 26 |84.4
Above | 28 35 |55.6
169 61 |76.5

Nystagmus-Left Below | Above Nystagmus-Left 57470
Below | 151 17 189.9
Above | 29 34 |54.0
180 51 |80.1

Nystagmus-Right Below | Above Nystagmus-Right | .59986
Below | 147 21 |87.5
Above 19 44 169.8
166 65 |82.7




(2.0) [ Nystagmus-Total Below | Above Nystagmus-Total |.60618
Below | 146 22 186.9
Above | 20 43 | 68.
166 65 |81.8
2.0 |Test Subsets: Below | Above Total Nystagmus | .62232
e Tracing
One-Leg Stand Below | 153 20 |88.4 One-Leg Stand
-Finger-Nose Above | 21 41 |66.1
-Tracing 174 61 |82.6
-Total Nystagmus
-Finger-Nose Below | Above Total Nystagmus | .62278
j . Tracing
Tracing Below | 152 21 |87.9 Walk-Turn
-Total Nystagmus | Above | 20 42 |67.7
-Walk-Turn 172 63 |82.6
-Tracing Below | Above Total Nystagmus | .62278
-Total Nystagmus | Below | 152 21 |87.9 Tracing
Walk-Turn
-Walk-Turn Above | 20 42 |67.7
-Finger Count 172 63 |82.6




(2.0)

-Tracing Below | Above Total Nystagmus | .62232
_Total Nystagmus | Below | 153 | 20 |88.4 gfe"_iﬁgg Stand

-Finger Count Above | 21 41 ]66.1

-One-Leg Stand 174 61 |82.6

-Tracing Below | Above Walk-Turn .50848
Finger Count Below | 138 | 35 |[79.8 gﬁgfﬁgg Stand

-One-Leg Stand Above | 19 43 1694

-Finger-Nose 157 78 177.0

-Walk-Turn

-Walk-Turn Below | Above Total Score 50559
Finger-Nose Below | 140 | 33 [80.9 E;Zfﬁn%um

-Finger Count Above | 19 43 1694

-Tracing 159 76 779

-One-Leg Stand

-5-Score Total

-Walk-Turn Below | Above Total Nystagmus | .62394
Finger Count Below | 153 | 20 |8s.4|TotalScore

-Tracing Above | 20 42 |67.7

-Total Nystagmus 173 62 |83.0

-4-Score Total




(2.0)

-Finger Count Below | Above Total Nystagmus | .62325
Tracing Below | 154 | 19 |[g9.0|Total Score

-Total Nystagmus | Above | 18 44 |71.0

-One-Leg Stand 172 63 |84.3

-4-Score Total

-Tracing Below | Above Total Nystagmus | .61903
“Total Nystagmus | Below | 152 | 21 [g7.9]Total Score

-Finger-Nose Above | 17 45 |72.6

-Walk-Turn 169 66 |83.8

-4-Score Total

-Tracing Below | Above Total Score 61877
_Total Nystagmus | Below | 151 | 22 [g7.3|Total Nystagmus
-Finger-Nose Above | 19 43 1694

-One-Leg Stand 170 65 |82.6

-4-Score Total

-One-Leg Stand Below | Above Total Nystagmus | .61722
“Walk-Turn Below | 152 | 22 [g7.4]TotalScore

-Nystagmus Above | 18 44 |71.0

-3-Score Total 170 66 |]83.0




(2.0)

-Walk-Turn Below | Above Total Score 61340
_Total Nystagmus | Below | 152 | 22 [g87.4|Total Nystagmus
-2-Score Above| 17 45 172.6

Total 169 67 |83.5

-One-Leg Stand Below | Above Total Score 61236
-Total Nystagmus Below | 152 22 |87.4 Total Nystagmus

-2-Score Above| 22 40 |64.5

Total 174 62 |81.4

Total Score (only) of: Below | Above Total Score .60535
-One-Leg Stand Below | 146 21 |87.4

-Walk-Turn Above| 17 45 172.6

-Total Nystagmus 163 66 834

Note N # 238 because computer program excludes cases with extreme or missing

values.




APPENDIX 9

STIMULUS PROGRAMMING SYSTEM (SPS)

System Description

The SPS is a versatile system for studying human control and information processing
functions. It consists of four major subsystems:

(1) A control unit, including a punched paper tape reader and printer,
(2) A display unit,

(3) Subject response controls, and

(4) A tracking task generator.

The control unit is the heart of the system. It contains a microprocessor which is
programmed to read experimental sequence instructions from a paper tape, execute the
instructions, record response data, and print output data such as trial number, response
accuracy, and response time.

The display unit presently contains three display systems:
(1) A tracking display located in the subject’s central field of vision,

(2) Forty peripheral lamps located at the subject’s eye level, and spaced every 5°
from 15° to 100° visual angle, right and left, and

(3) Forty single-light numerical readouts which can be located in various
arrangements in the visual field, typically 10 in each of four quadrants.

The response controls include:

(1) A tracking control lever which can either be a force stick or a displacement stick,
(2) A four-way switch to indicate the quadrant in which a target digit appears, and/or

€)

A push-button switch which can be used to indicate the occurrence of a target
digit or a peripheral lamp signal.



The tracking task generator allows selection of a variety of tracking task configurations,
including a choice of:

(1) Pursuit or compensatory tracking display,
(2) Position or rate control,
3) Forcing function bandwidth, and

(4) Forcing function and display gains.

Two types of scores are displayed on digital readouts: (1) absolute error, and (2) absolute
error squared. The tracking generator can be manually operated as a completely separate
unit or can be controlled via the SPS control unit from punched tape commands. In the
latter case, tracking error scores are also printed on the printer in addition to the discrete
response data.

The experimental sequence instructions, which are punched in the paper tape, allow
extremely flexible control over stimulus presentation. Typical applications of this system
are described below.

Applications

The primary application of this system is to the study of division of attention, as related
to task and stress variables. Task variables include central and peripheral task difficulty
levels and the type of central and peripheral tasks (e.g., pursuit versus compensatory
tracking; peripheral signal detection versus visual search and recognition).

A typical experimental configuration is the combination of a tracking task with a search
and recognition task. While tracking, the subject must search a field of digits for a target
digit. The digit field changes intermittently, i.e., one or more digits may change every
few seconds. A target digit is presented at given intervals within the changing
background field - the subject must search for and recognize the target digit and respond
with the four-way switch to indicate the quadrant in which the target digit occurred.
During the test session, cumulative tracking error scores are printed out at regular
intervals and the time and accuracy of all responses, including false alarms and incorrect
responses, are also printed out along with identification data.

Each type of task can be presented separately as well as in combination with the others to
examine the effects of task loading and configuration on performance. If desired, the
tracking task generator allows recording of appropriate analog signals for spectral
analysis and human operator studies of control performance. Finally, facilities are
available for incorporating eye movement



recording into the system, permitting study of the relationships among visual search
behavior, division of attention task loading, and task complexity.

Applications to Driver Performance Studies

The driving task consists of several components, including visual search, visual signal
detection and recognition, manual control and information processing. A critical aspect of
the overall driving task is the integration of each component task into a well-organized
sequence of actions in which an appropriate level of attention is directed toward each
component.

As indicated previously, the SPS system allows component tasks important for driving
(e.g., control, visual search, detection, recognition, information processing) to be studied
separately or in combination. Thus, the driving situation can be abstracted and
performance can be examined under well-controlled conditions. Relative difficulty levels
of component tasks can be varied, and the differential effects of stress or other
independent variables on specific aspects of driving performance can be studied.



Summary of Data for
Stimulus Programming System (SPS) Participants

BAC All SPS
Group Participants
<.10% 2.10%
n=71 n=26 N=97
45 men 19 men 64 men
26 women 7 women 33 women
Mean Age (years) 26.82 27.54 27.00
Mean BAC .033% 123% .057%
Q-F-V Classification:
Light 29 0 30
Moderate 30 10 40
Heavy 12 16 27
Mean Scores:
SPS
Track E? 73.75 81.78 75.90
RT (secs.) 7.02 8.65 7.45
Response Errors 4.55 8.65 5.65
%frgsl;acmg’ RT, 0.43 1.15 0.1
Sobriety Test Battery
One-Leg Stand 2.31 3.48 2.61
Finger-to-Nose 2.51 3.87 2.86
Finger Count 2.58 4.69 3.14
Walk & Turn 2.58 4.96 3.23
Tracing 3.23 5.08 3.79
Nystagmus - Left .94 4.58 1.92
- Right 17 4.12 1.67
- Total 1.71 8.70 3.59

Total Score: 14.92 30.78 19.22



ADDENDUM
COMPARISONS OF MALE AND FEMALE PARTICIPANTS: DRINKING
PRACTICES, BAC, AND TEST SCORES

Questions of gender-related differences are important to interpretations of the evaluation
study findings and to potential use of the recommended sobriety test battery. It seems to
be rather widely believed that, compared to men, women are (1) poorer drivers, (2) more
susceptible to alcohol effects, (3) less likely to be arrested by the police, and (4) more
difficult to deal with when under the influence of alcohol. Whether or not any of these
beliefs is based in fact, some police officers report being reluctant to confront the
intoxicated woman, who has a reputation for being uncooperative, belligerent, and
tearful. This reluctance could create a bias in arrest rates, as could impairment assessment
problems associated with sex-related differences in drinking-and-driving habits and
alcohol-related impairment of driving skills.

In recruiting participants for the evaluation study, the variables of foremost interest were
drinking practices and history, and it was not feasible to additionally specify exact
numbers of men and women. Consequently the actual gender distribution simply reflects
the male: female ratio of applicants. The total of 238 participants was comprised of 168
(71%) men and 70 (29%) women. Thus, in comparison to roadside survey data (Wolfe,
1974) which show 84% men and 16% women, or to the Borkenstein accident data (1964)
with 78% men and 22% women, there is an over-representation of women. However,
note that the two cited studies sampled night-time drivers primarily, and thus are not
representative of the total driving population.

As will be discussed in detail in the following pages, the evaluation study data do not
reveal any significant or important differences as a function of gender. However, it is
necessary to add the qualifying statement that there are characteristics of these data which
render findings in this particular area somewhat equivocal. Specifically, there were
important differences, as can be seen in the following tables (Table A-1 and Table A-2)
and figures (Figure A-1), between male and female participants in drinking practices and
therefore in alcohol treatment level and BAC.

For example, almost half the men were heavy drinkers. In contrast, only 13% of the
women were in the heavy-drinker category. These differences, which complicate the
male-female comparisons, can be compared to drinking-category distributions in the
general population. Cahalan et al. (1969) reported data from a nation-wide study of
drinking practices. If those data are truncated, excluding abstainers and infrequent
drinkers, as was the case



TABLE A-1
CLASSIFICATIONS OF PARTICIPANTS BY

DRINKING CATEGORY
Q-F-V Category Number of Participants Percent of Participants
Men Light 33 20
Moderate 54 32
Heavy _ 81 _ 48
Total: 168 100
Women Light 29 41
Moderate 32 46
Heavy 9 13

Total: 70 100



TABLE A-2
BAC DISTRIBUTIONS, BY GENDER

% of Gender Proportion by Gender of each

Number Group BAC Level
BAC Men Women Men Women Men Women
0 55 23 33 33 71 29
0><.05% 11 10 6.5 14 52 48
05%><.10% 49 27 29 39 64 36
10%2><.15% 37 10 22 14 79 21
A5%><20% 16 = 9.5 - 100 -
168 70

(71%) (29%)
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with the evaluation study, and combining light and moderate drinkers as in the national
data, the two samples can be compared. It can be seen in Table A-3 that classifications of
the women in the two samples are remarkably similar, but there are substantial
differences for the men. The evaluation study participants included a higher proportion of
heavy drinkers than were reported by Cahalan et al.

Table A-4 presents a summary of correlation coefficients for test scores correlated with
BACG:s. All r values are significant at the .01 level (with the exception of Finger Count
Test, Women). Although the coefficients are higher for the men’s data than for the
women’s, the differences are not statistically significant. Since the size of a correlation
coefficient is directly related to the range of the correlated measures, the higher r for men
in this case can be largely attributed to a wider range of both BAC and test scores (men:
BAC 0 - .19%, scores 0 - 64; women: BAC 0 - .15%, scores 0 - 49). The correlations do
not provide any evidence of differential scoring by the officers.

Of considerably more interest are the scatter plots of Figure A-2 and Figure A-3. Linear
regression analyses, as detailed in Table A-5, locate the total-test-criterion scores (for
prediction of above or below .10% BAC) at 28 for the men and 29 for the women. Using
these criterion scores 81% of the women are correctly classified and 84% of the men are
correctly classified. As can be seen in Table A-6 the officers’ arrest/don’t arrest decisions
were considerably less accurate, but they demonstrated no important gender-related
biases in the laboratory setting.

It is concluded that in the context of the evaluation study the tests served equally well for
men and women, and the officers appear to have followed the same procedures and
criteria for both. However, field study is needed to determine whether real-world
circumstances would alter these findings with regard to differences by sex.



TABLE A-3
DRINKING CLASSIFICATION COMPARISONS:
EVALUATION STUDY AND NATIONWIDE
DRINKING PRACTICES STUDY

Evaluation Study Cahalan et al. (1969)
% of Men % of Women % of Men % of Women
Light + Moderate 52 87 69 88

Heavy 48 13 31 12



TABLE A-4
CORRELATIONS: TEST SCORES - BAC

Women Men
n=70 n=168

One-Leg Stand,* 469 483

Finger-to-Nose 419 Sl

Finger Count .190 334

Walk-and-Turn* 418 .590

Tracing 393 450
Alcohol Gaze Nystagmus™®

Left Eye .549 .666

Right Eye 507 .684

Both Eyes 542 .698

Total Test Score 618 719

*Recommended Test Battery

All values of r sig. at .01 level with exception of non-sig. r for Women - Finger Count.



TABLE A-5
LINEAR REGRESSION ANALYSIS

Equation: y =a;x + a,

Women Men

a, = 8.70 a, = 8.87

a, =201.06 a, = 189.55

BAC Score BAC Score
025 13.73 .025 13.61
.05 18.75 .05 18.35
075 23.78 .075 23.09
.10 28.81 .10 27.83
15 38.86 15 37.30

.20 48.91 .20 46.78
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Officers’ Decisions:

By Criterion Score:

TABLE A-6

PERCENT CORRECT ARREST DECISIONS

BY MEN AND WOMEN

Correct
Incorrect
Correct

Incorrect

%

Women
77
23
81
19

Men
76
24
84
16
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