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APPENDIX A


Data Forms
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CASE NUMBER
DRIVER BEHAVIORAL ERRORS STUDY i 

IIUNVN DATA
U.S. DOT/NHTSA J 
IDATA SOURCE: DRIVER/VEH. 1 DRIVER/VEH. 2 DRIVER/VEH. 3 

4. WEATHER 0 = NO VEHICLE VEH91 VEIlI2 VIiI1'!., 

CLEAR 1 9. TRAVEL DIRECTION 
RAIN 2 NORTH 1 

SNOW 3 EAST 2 
SLEET/HAIL 4 SOUTH 3 
FOG/SMOG/SMOKE 5 WEST 4 
OTHER 6 NOT APPLICABLE 8 
UNKNOWN 7 UNKNOWN 9 

5. VISIBILITY RESTRICTIONS 9 10. TRAVEL LANE (NUMBERED - - - - - 
(ASSOCIATED WITH WEATHER) FROM EDGE OF ROADWAY 
NONE 1 TO CENTER) 
SOMEWHAT RESTRICTED 2 ONE 01 
VERY LIMITED VISIBILITY 3 TWO 02 
UNKNOWN 9 THREE 03 

FOUR 04
6. ROAD SURFACE CONDITION 

LE17T TURN STORAGE 05
DRY 1 

RIGHT TURN STORAGE 06
WET 2 

ACCELERATION/MERGE 07
PUDDLES (STANDING WATER) 3 

PARKING LANE 08
LOOSE SNOW/SLUSH 4 

PARKING LOT 09
PACKED SNOW/ICE 

OTHER 11
PATCHES 5 

UNKNOWN 99
PARTIAL COVER 6 
FULLY COVERED 7 11. RIGHT OF WAY RESTRICTIONS


OTHER 8 NONE 1

UNKNOWN 9 NARROW BRIDGE 2


CONSTRUCTION ZONE 3
7. CONDITION RELEVANT 

STANDING WATER 4 
WAS THE CONDITION OF 

PARKED VEHICLE 5 
THE ROAD SURFACE 

PREVIOUS ACCIDENT 6
RELEVANT TO ACCIDENT 

SNOW BANK 7
CAUSATION? 

1 OTHER 8
YES 

2 UNKNOWN 9
NO 

3UNCERTAIN 12. VIEW OBSTRUCTIONS
9UNKNOWN NONE 1


PARKED VEHICLE 2

8. OVERHEAD LIGHTING 

1. VEHICLE IN TRANSPORT 3 
DAYTIME ACCIDENT 

BUILDING 4
LIGIIT'ED 2 SIGN 5
INTERSECTION LIGHTING 3 

TERRAIN FEATURE 6
ONLY


NOT LIGHTED 4 OTHER 7


UNKNOWN 9 UNKNOWN 8 

13. ESTIMATED TRAVEL SPEED 
STOPPED/PARKED 01 - - - 
ACTUAL SPEED 02-90 
MORE THAN 90 MPH 91 
UNKNOWN 99 

14. ESTIMATED TRAFFIC DENS ITY 
NO OTHER VEHICLES 01 
LIGHT TRAFFIC 02 
MODERATE TRAFFIC 03 
IIEAVY TRAFFIC 04 
BUMPER-BUMPER 05 

REV. 10/80 OTHER 11 
-UNKNOWN 99 
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CONSENT/ROUTING FORM 

Patient Identification 

ROCHESTER GENERAL HOSPITAL 

In Cooperation with 
U.S. Department of Transportation 

r 

MOTOR VEHICLE SAFETY PROJECT 

Consent 

1.	 I authorize Rochester General to draw and use my blood 
for research conducted under the U.S. Department of 
Transportation, Contract Number DOT-HS-5-01179. 

2.	 I understand this is not a requirement for treatment 
at Rochester General. 

3.	 1 understand the results will be completely confidential 
and anonymous as provided by New York State Law. 

Patient's Signature	 Date 

Witness 

I authorize Rochester General Hospital to draw blood from the patient 
identified herein. This blood is intended for research purposes but will 
not be so used until the patient gives consent. 

Authorizing Signature	 Relationship 

A-5	 ZS-5769-V-1 



        *

CONSI NT/ROU'I'INhi Fowl

D[ RLCTIONS

Section 1

NI) SECRETARIAL STAFF:
Complete Section 1 for
every person appearing
at LG who meets all four
conditions below:

(1) Driver
(2) Injured in motor

vehicle accident
(3) Monroe County

accident
(4) Accident occurred no

more than four hours
previously.

Section 2

ED MEDICAL STAFF:

Request patient's
consent for drawing
of blood; indicate
result by checking
appropriate box.

Your initials:

For consenting drivers only:

Consent (Check One)
Q Consent ul,L•ained

(A) F] Unable to request because of q Cue 'nL rel ii:•.•.I
patient's condition (uncon- Itelat ive nut :sv:l'
scious or incoherent)

MARK (la)

(B) Patient consent obtained

(C) Patient consent refused
Reason:

(U) O No request, other reason
(explain):

(2) Evidence ol^ elhanui':

El Yes (explainl'

No

(3)Blood Drawn [.]Yes; Time AM/PM F7 No Problems, if any:

(4)Was patient given any medication prior to blood drawing? =Yes No

Drug/Dose: Time given:

Section 3

I ED SECRETARIAL 'STAFF :

Record follow-up
information from ED
Admissions Form. Check
appropriate box to
indicate case
disposition.

Street Location:

Town/City:

Police Agency:

Date of Accident: Time of Accident: ^' ►/.'.'.

Time of Arrival at i:D:

Secretary Initials:

J

r7r,77
SUBJ ECT It

Accident Location (Identify Location with best availalik'
info -:nation)

TRIAGE NURSE: Your initials

(1) Result of Initial Request for (la) Relative Retlue:.t I' r r•t^,,..

1/1
YES NO

YES NO

I

1HOL.D IN OUT
1 2 3.

Ambulance Service:

Patient's Phone:

Next of Kin: Relation:

Next of•Kin Phone:

PATIENT CONSENT OBTAINED (see reverse side for pa Livi ':.
signature). Circle YES or NO

BLOOD DRAWN (Item (3), above, completed, reduisitivu
card removed). Circle YES or NO

DISPOSITION (check appropriate box and enter
corresponding number into LOC.).

Initials:

P

A-6 ZS-5769-V-1
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CASE NUMBER 
DRIVER BEHAVIORAL ERRORS STUDY 

HUMAN DATA 
U.S. DOT/NHTSA 

ADMINISTRATIVE DATA 

DATE OF ACCIDENT (MONTH, DAY, YEAR)


DATE INFORMATION COLLECTED (MONTH, DAY, YEAR)


VEHICLE DEFINITION 

VEHICLES DESCRIBED IN THIS FORM ARE IDENTIFIED 

AS FOLLOWS: 

VEHICLE #1 

VEHICLE #2 PROVIDE YEAR, MAKE, AND MODEL 

VEHICLE #3 

DATA SOURCE 

DRIVER OF VEHICLE # 

SUBJECT # (FROM CONSENT/ROUTING FORM) 

CONTACT RECORD 

MANNER OF 
DATE TIME CONTACTED BY RESULTS

CONTACT 

COMMENTS: (CO-OPERATION, DATA RELIABILITY, ETC.) 

REV. 10/80 

A-7 ZS-5769-V-1 



U.S. DOT/NHTSA 

DATA SOURCE: 

DRIVER BEHAVIORAL ERRORS STUDY 

HUMAN DATA 

DRIVER/VEH. 1 [] DRIVER/VEH. 2 q 

CASE NUMBER 

DRIVER/VEH. 3 0 

1. ACCIDENT SKETCH (DRAW AS DESCRIBED BY DRIVER) 

g 

2. ACCIDENT DESCRIPTION: (AS DESCRIBED BY DRIVER) 

a. WHAT HAPPENED (DESCRIBE CRUCIAL EVENTS UP TO $ INCLUDING COLLISION) 

REV. 10/80 A-8 ZS-5769-V-1 
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CASE NUMBER

DRIVER BEHAVIORAL ERRORS STUDY

HUMAN DATA

U.S. DOT/NHTSA

DATA SOURCE: DRIVER/VEH. 1 D DRIVER/VEH. 2 11 DRIVER/VEH. 3 0

2b. WHY ACCIDENT HAPPENED (TRY TO ELICIT FROM DRIVER WHETHER PROBLEM WAS

SELF, ANOTHER DRIVER, VEHICLE, ENVIRONMENT.)
e

2c. WHY DRIVER UNABLE TO AVOID ACCIDENT

3. SPECIAL PROBES (CHECK 1 OF THE FOLLOWING; PROBE PER GUIDE SHEET)

O ROAD DEPARTURE: CURVE 0 I'SECTINc PATH COLL. 0 SIDESWIPE/CUTOFF

O ROAD DEP.: STRAIGHT q STATIONARY TARGET 0 NONE OF THESE
(NO PROBE NEC.)

O HEAD-ON COLLISION 0 REAR END COLLISION

REV. 10/80 A-9
ZS_ 5769-V-1
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CASE NUMBER 

DRIVER BEHAVIORAL ERRORS STUDY 

HUMAN DATA 

U.S. DOT/NHTSA 

DRIVER DATA	 INSERT VEH # - 19a .	 DRIVER EMOTIONAL STATE 
JUST BEFORE ACCIDENT 

INSERT APPROPRIATE VEHICLE # 
AND CODE DATA ITEMS FOR THAT 

I. VERY POSITIVE: "HIGH"
VEHICLE ONLY 

JUBILANT, EXCITED, "ON 
TOP OF THE WORLD"

DRIVER CHARACTERISTICS 
2. ORDINARY, OK 

15.	 AGE 
3. VERY NEGATIVE: 

ACTUAL AGE 01-90 DEPRESSED, ANXIOUS, 
90+ YEARS 91 TENSE 
UNKNOWN 99 

9. UNKNOWN, CAN'T REMEMBER 

16.	 SEX IF 1 OR 3, GIVE SPECIFICS: 

MALE	 1 
FEMALE	 2 
UNKNOWN	 9 

17.	 HEIGHT (INCHES) 

ACTUAL HEIGHT 40-90 19b. DRIVER PHYSICAL STATE JUST 

90+ INCHES 91 BEFORE ACCIDENT 

UNKNOWN	 99 
1. NORMAL 

18.	 NO. OF OCCUPANTS IN VEHICLE 2. FATIGUED

(INCLUDING DRIVER)


3. STUPOROUS, NUMB, "GROGGY" 
UNOCCUPIED 0 "IN A FOG" 
ACTUAL NUMBER 1-7 4. ILL
EIGHT OR MORE 8

UNKNOWN 9 6. OTHER


9. UNKNOWN, CAN'T REMEMBER
19.	 DRIVING EXPERIENCE


ONE MONTH OR LESS 01 IF 2-6, GIVE SPECIFICS:


> 1 MONTH < 3 MONTI-IS 02

> 3 MONTHS < 6 MONTHS 03

> 6 MONTHS < 1 YEAR 04

> 1 YEAR < 2 YEARS 05


> 2 YEARS-< 3 YEARS 06

> 3 YEARS < 5 YEARS 07

> 5 YEARS < 10 YEARS 08


> 10 YEARS 10


UNKNOWN 99


r 
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CASE NUMBER 
DRIVER BEHAVIORAL ERRORS STUDY 

HUMAN DATA 

U.S. DOT/NHTSA 

DRIVER DATA	 INSERT VEH f 0 = NOT OCCUPIED INSERT VEH ft 

20. TAKEN ANY MEDICINE WITHIN	 29. TAKEN ANY OTHER DRUG OR 

6 HOURS BEFORE THE ACCIDENT?	 MARIJUANA WITHIN 6 HOURS 
BEFORE THE ACCIDENT? 

YES	 1

NO 2 YES 1

UNKNOWN 9 NO 2

WHAT TAKEN? UNKNOWN 9


WHAT TAKEN? 
21. (a) 

22. (b) 

23. (c) 

NOT APPLICABLE 998

UNKNOWN 999 NOT APPLICABLE 998


UNKNOWN 999

24-26-HOW MANY HOURS BEFORE THE 

ACCIDENT LAST HAD 1ST, 2ND 33-35. HOW MANY HOURS BEFORE THE 

AND 3RD MEDICINE? ACCIDENT LAST HAD 1ST, 2ND 
AND 3RD DRUG? 

WITHIN 0.5'HRS OF ACCIDENT 1

> 0.5 HRS < 1 HR 2 WITHIN 0.5 HRS OF ACCIDENT 1

> 1HR<2HRS 3 >0.5HRS < 1 HR 2


>2HRS <3HRS 4 > 1 HR < 2HRS 3

> 3 HRS < 4 HRS 5 > 2HRS <3HRS 4


>4HRS <5HRS 6 > 3HRSS4HRS 5


>5HRS 7 >4HRS <SHRS 6

NOT APPLICABLE 8 > 5 IIRS 7


UNKNOWN 9 NOT APPLICABLE 8

UNKNOWN 9


27. HAD ANY ALCOHOL BEVERAGE WITHIN 
6 HOURS BEFORE TIIE ACCIDENT?	 36. INVESTIGATOR'S JUDGMENT OF 

DRIVER'S INTELLIGENCE 
YES 1

NO 2 DULL 1


UNKNOWN 2
9 AVERAGE 
BRIGHT	 3


28. HOW MANY HOURS BEFORE THE 
ACCIDENT HAD LAST DRINK?	 37. INVESTIGATOR'S OPINION OF 

DRIVER COOPERATION 
WITHIN 0.5 HRS OF ACCIDENT 1

> 0.5 FIRS < 1 HR 2 TRUTHFUL 1

> 1 HR < 2HRS 3 EVASIVE AT POINTS 2

> 2 HM -< 3 HRS LYING AT POINTS 3


> 3 HRS < 4 HRS

>4HRS <5HRS

>5HRS

NOT APPLICABLE

UNKNOWN


REV. 10/80 
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DRIVER BEHAVIORAL ERRORS STUDY 

HUMAN DATA 

Guide Sheet for Special Probes -- Item 3 of 10/80 Form 

a. Road departure on curve, or departing curve 

Did driver see curve too late?

Was curve sharper than driver expected?


b. Road departure on straight road section 

Was vehicle out of control, trying to avoid collision, or did it 
just drift off road? 

If out of control, why? 
If drift off road, did driver realize vehicle was departing road? 

At what point? 

c. Head-on collision (Any same-path, opposite direction collision) 

Was passing maneuver or lane drift involved? Specify

If passing maneuver, what went wrong?

If lane drift, what was reason?


d. Intersecting path collision (Intersection, driveways, etc.) 

Was either vehicle stopped before proceeding through intersection? 
If yes, which one? 

Did driver see the other vehicle coming? 
Why did driver proceed through intersection? 

e. Hit stationary target (Includes impact with parked vehicle) 

Did driver see target ahead? If not, why not?

If nighttime, was target illuminated (lights on)?


f.	 Rear end collision 

If driver of rear vehicle: 
o Was forward vehicle stopped? If yes, did driver realize that? 
• Was forward vehicle decelerating? If yes, did driver realize that? 
o Was forward vehicle backing? If yes, did driver, realize that? 

If driver of forward vehicle: 
o	 Was vehicle stopped? If yes, why? About how long? 

If no, was driver braking before impact? 
Was rear vehicle tailgating? 

g• Sideswipe/cutoff (Paths parallel F, same direction, lateral move by one) 

Why the lane change?

Did driver see the other vehicle?
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APPENDIX B 

Blood Analysis Reports 
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CALSPAN MOTOR VEHICLE STUDY: REPORT OF ANALYTICAL DATA 

Center for Human Toxicology 

University of Utah 
Salt Lake City, Utah 84112 

Drugs 
Sample # Administered Analytical Results 

2 Phenobarbital less than 5 mcg/ml.


3 Lidocaine [Lidocaine present],A9-tetrahydrocannaUinol

less than 0.001 mcg/ml. No other drugs dctr!clccl. 

4 Tetanus vaccine No drugs detected. 

6 No drugs detected. 

7 No drugs detected. 

9 No drugs detected. 

13	 Ethanol 0.2% w/v, Cocaine 0.02 mcg/ml,

Benzoylecgonine 0.11 mcg/ml. No other drugs

detected.


1,^,. Mlysu i we and [Phenobarbital 29 mcg/ml, primidone 6 mcg/ml. ]

Pheruw':rbital phenytoin 10 mcg/ml. No other drugs delcclud.


15 No drugs detected.


1.7	 Ethanol 0.17% w/v. No other drugs detected. 

Diazepam and desmethyldiazepam less than 0.05 iii g'm.'. 

25 Diazepam [Diazepam 0.29 mcg/ml, desmethyl-diazepam less than 
0.05 mcg/ml.] No other drugs detected. .. 

26 Diazepam 0.12 mcg/ml, desmethyldiazepam 0.16 mcy/wl. 
No other drugs detected.


(7 Phenobarbital 5 mcg/ml. No other drugs detected.


29 No drugs detected.


30 No drugs detected.


31 Ethanol 0.22% w/v. No other drugs dvtec led.


32 No drugs detected.


33 L;:iocaine and tetnus Ethanol 0.23% w/v, [lidocaine present].


3 No drugs detected.


Ethanol 0.06% w/v, diazepam 0.84 mcy/ml k 
desmethyldiazepam 0.81 mcg/ml. No other drugs 
detected. 

40 No drugs detected.


42 Ethanol 0.13% w/v. No other drugs detected.

No THC test.
43 ..V 4, V.• 

43	 No drugs detected. 

[ ] = E.D.-administered substance 
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Drugs 
S ple 1/ Administered Analytical Results 

44 No drugs detected. 

48 No druqs detected. 

52 Propdxyphene 0.15 mcg/ml, norpropoxyphene 
0.54 mcg/ml. No other drugs detected. 

57 Meperidine and Ethanol 0.05% w/v, 0'-tetrahydrocannabinol lc:.s 
tetnus vaccine than 0.001 mcq/ml, [positive Meperidine.] No 

other drugs detected. 

64 Ethanol 0.11% w/v, 0-tetrahydrocannahirrul 
0.001 mcg/ml. No other drugs detected. 

65 Diazepam, desmethyldiazepam, arid des<rlkyl flue ^. ^,,un 
less than 0.05 mcg/ml. No other drugs detcrt,t1.-d. 

73 No drugs detected. 

76 Ethanol 0.20% w/v. No other drugs detected. 

81 Ethanol 0.28% w/v, chlordiazepoxide and desmeU yl
chiordiazepoxide less than 0.1 mcg/ml. No

other drugs detected.


83 No drugs detected.


84 No drugs detected.


86 No drugs detected.


89 No drugs detected.


97 No drugs detected.


100 Codeine 0.06 mcg/ml, phenobarbital 5 mcg/ml,

meprobamate 18 mcg/ml, diazepam 0.9 mcg/ml,

desmethyldiazepam 0.4 mcg/ml. No other drugs

detected.


104 No drugs detected. 

106 Ethanol 0.06% w/v. No other drugs detected. 

107 No drugs detected. 

110 Ethanol 0.08% w/v, A'-THC 0.002 mcg/ml. 

120 Ethanol 0.34% w/v, cocaine less than 0.01 nuc'l/i1il 
benzoylecgonine = 05 mcg/ml. No other 
drugs detected. 

121 A'-THC 0.005 mcg/ml. No other drugs detected. 

125 No drugs detected. 

127 Ethanol 0.17% w/v. No other drugs detected. 

129 No drugs detected. 

130 No drugs detected. 

131 No drugs detected. 

133 0'-THC 0.0025 mcg/ml. No other drugs detected. 

141 Diazepam 0.9 mcq/ml, desutethyldi;, r, ^,uu n.1 uu 41/m1 . 
No other drug,:, detected. 
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Drugs 
S^m>j is 11 Administered Analytical Result 

143 Aspirin No drugs detected.

149 a9-THC 0.0035 mcg/ml. No other drugs detected.


150 Ethanol 0.07 w/v, cocaine 0.024 mcg/ml.

benzoylecgonine 0.013 mcg/ml. No other drugs

detected.


151 Ethanol 0.26% w/v., No other drugs detected.

153 No drugs detected.

154 a9-THC 0.0027 mcg/ml. No other drugs detected.


158 Ethanol 0.17% w/v. No other drugs deteci d.

No THC test.


160 No drugs detected.


161 No drugs detected.


163 Chlordiazepoxide 0.7 mcg/ml, desmethylchlur

diazepoxide 0.7 mcg/ml. No other drugs detected. 

164 Ethanol 0.12% w/v. No other drugs detected. 

177 No drugs detected. 

180 No drugs detected. 

181 Tetnus vaccine Ethanol 0.31% w/v. No other drugs detected. 
No THC test. 

182 Ethanol 0.14%, a'-tetrahydrocannabinul 0.0012 
mcg/ml. No other drugs detected. 

185 Cocaine 0.01 mcg/ml, benzoylecgonine lc^.s thum 
0.005 mcg/ml. No other drugs detected.


196 No drugs detected.


200 No drugs detected.


213 No drugs detected.


218 Ethanol 0.13% w/v, a9-tetrahydrocannabinol

0.0016 mcg/ml. No other drugs detected.


219 Diazepam 0.13 mcg/ml, desmethyldiazepam

0.13 mcg/ml. No other drugs detected.


221 Ethanol 0.26% w/v. No other drugs detected.


228 No drugs detected.


230 No drugs detected.


233 No drugs detected.


234 a9-tetrahydrocannabinol 0.0013 mcg/ml. No

other drugs detected.


236 No drugs detected.


237 No drugs detected.


238 No drugs detected.


2 39 Ethanol 0.09% w/v. No other drugs detected.


241 Ethanol 0.09% w/v. No other drugs detected.
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Drugs 
Sample # Administered Analytical Results 

245 No drugs detected. 

247 No drugs detected. 

248 No drugs detected. 

249 Diazepam 0.1 mcg/ml, desmethyldiazepam less than 
0.05 mcg/ml. No other drugs detected.


256 No drugs detected.


257 No drugs detected.


259 Ethanol 0.09% w/v. No other drugs detected.


262 Tetnus vaccine Ethanol 0.15% w/v, diazepam 0.38 mcg/ml,

desmethyldiazepam 0.44 mcg/ml. No other drugs 
detected. 

272 Ethanol 0.18% w/v. No other drugs detected. 

274 Ethanol 0.16%, A9-tetrahydrocannabinol 0.002 
mcg/ml. No other drugs detected. 

275 Ethanol 0.03% w/v, A9-tetrahydrocannabinol 
0.0017 mcg/ml. No other drugs detected. 

276 No drugs detected. 

277 No drugs detected. 

280 No drugs detected. 

281 Ethanol 0.21% w/v, lidocaine 0.3 mcg/ml. No 
other drugs detected. 

283 Diazepam and desmethyldiazepam less than 0.05 
mcg/ml. No other drugs detected. 

284 No drugs detected. 

286 No drugs detected. 

288 A9-tetrahydrocannabinol 0.0034 mcg/ml. No other 
drugs detected. 

289 No drugs detected. 

290 No drugs detected. 

292 No drugs detected. 

294 No drugs detected. 

295 No drugs detected. 

300 No drugs detected. 

301 Ethanol 0.09%, A9-tetrahydrocannahinol 
0.0034 mcg/ml. No other drugs detected. 

302 No drugs detected. 

303 No drugs detected. 
304 n9-tetrahydrocannabinol 0.0012 mcg/ml. No r,t.her 

drugs detected. 
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Drugs 
Sample # A dninistered Analytical Results 

305 Amobarbital 0.2 mcg/ml, secobarbital 0.16 mc'J/1; i , 
ethanol 0.0.% w/v. No other drugs detected. 

307 No drugs detected. 

309 Ethanol 0.16% w/v, A9-tetrahydrocannabinol 
0.0015 mcg/ml. No other drugs detected. 

313 No drugs detected. 

315 No drugs detected. 

316 Ethanol 0.12% w/v. No other drugs detected. 

319 Ethanol 0.13% w/v. No other drugs detected. 

320 Diazepam less than 0.05 mcg/ml, desmethyldiazrpaw 
0.09 mcg/ml. No other drugs detected.


321 No drugs detected.


322 Ethanol 0.06% w/v. No other drugs detected.


323 Ethanol 0.15% w/v. No other drugs detected.


325 Ethanol 0.18% w/v, i9-tetrahydrocannabinol

0.0014 mcg/ml. No other drugs detected. 

328 A'-tetrahydrocannabinol 0.0011 mcg/ml. No other 
drugs detected.


330 No drugs detected.


331 No drugs detected.


333 No drugs detected.


335 No drugs detected.


336 No drugs detected.


338 Tetnus vaccine No drugs detected.


341 Ethanol 0.16% w/v. No other drugs detected.


349 Ethanol 0.24% w/v. No other drugs detected.


350 No drugs detected.


354 Ethanol 0.15% w/v. No other drugs detected.


355 Chlordiazepoxide less than 0.1 wcy/ml,

O9-tetrahydrocannabinol 0.001 mcg/ml. No other 
drugs detected. 

357 No drugs detected. 

358 No drugs detected. 

360 Librium taken [Chlordiazepoxide 0.17 mcg/ml, desmethylchlor
after accident diazepoxide less than 0.05 mcg/ml.] No other 

drugs detected. 

362 No drugs detected. 

363 No drugs detected. 

ZS-5769-V-1 
B-6 



Drugs 
Sample # Administered Analytical Results 

364 No drugs detected. 

368 Ethanol 0.12% w/v. No other drugs detected. 

369 Phenobarbital 11 mcg/ml. No other drugs detected. 

370 No drugs detected. 

374 No drugs detected. 

375 No drugs detected. 

376 Ethanol 0.10% w/v. No other drugs detected. 

378 No drugs detected. 

379 No drugs detected. 

380 Cocaine less than 0.01 mcg/ml, benzoylecgonine 
0.014 mcg/ml, diazepam and desmethyldiazepam less 
than 0.05 mcg/ml. No other drugs detected. 

381 No drugs detected. 

382 Ethanol 0.11% w/v. No other drugs detected. 

383 No drugs detected. 

384 Ethanol 0.12% w/v, d9-tetrahydrocannabinol 0.003 
mcg/ml. No other drugs detected. 

388 No drugs detected. 

393 ll9-tetrahydrocannabinol 0.005 mcg/ml. No other 
drugs detected. 

394 No drugs detected. 

397 Ethanol 0.12% w/v. No other drugs detected. 

398 Ethanol 0.26% w/v. No other drugs detected. 

399 Ethanol 0.08% w/v. No other drugs detected. 

400 No drugs detected. 

404 Ethanol 0.22% w/v. No other drugs detected. 

405 No drugs detected. 

406 No drugs detected. 

408 No drugs detected. 

410 Ethanol 0.13% w/v. No other drugs detected. 

412 No drugs detected. 

415 No drugs detected. 

416 No drugs detected. 

419	 Ethanol 0.10% w/v, hIPlhagu.h1(di - 1.3 mcij/nil , 
positive methaqualone metabolite, 
A9-tetrahydrocannabinol 0.011 mcg/nil. No other 
drugs detected. 

42U	 Diazepam and desmethyldiazepam less than 
0.05 mcg/ml. No other drugs detected. 
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Drugs 
Sample # Administered Analytical Results 

421 No drugs detected.


424 Ethanol 0.14% w/v. No other drugs detected.


426 No drugs detected.


430 No drugs detected.


433 Ethanol 0.07% w/v. No other drugs detected.


435 No drugs detected.


437 No drugs detected.


438 No drugs detected.


439 No drugs detected.


440 Tetanus vaccine No drugs detected.


441 Ethanol 0.15% w/v. No other drugs detected.


442 No drugs detected.


447 No drugs detected.


448 Ethanol 0.10% w/v. No other drugs detected.


450 No drugs detected.


451 No drugs detected.


452 Diazepam 0.08 mcg/ml, desmethyldiazeparn 0.08

mcg/ml. No other drugs detected.


455 No drugs detected.


456 No drugs detected.


459 Ethanol 0.13% w/v. No other drugs detected.


460 No drugs detected.


462 No drugs detected.


466 No drugs detected.


467 Codeine and No drugs detected.

acetaminophen 

470 No drugs detected. 

474 No drugs detected. 

477 No drugs detected. 

482 No drugs detected. 

483 Carbamazepine 2 mcg/ml. No other drugs detected. 

484 A9-tetrahydrocannabinol 0.002 mcg/ml. No other 
drugs detected.


486 No drugs detected.


487 Diazepam 0.21 mcg/ml, desmethyldiazepam less

than 0.05 mcg/nrl. No other drugs detected.


488 Ethanol 0.08% w/v. No other drugs detected.


489 No drugs detected.
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Drugs 
Sample #1 Administered Analytical Results 

490 Ethanol 0.22% w/v. No other drugs detected.


491 No drugs detected.


497 No drugs detected.


498 No drugs detected.


499 Ethanol 0.15% w/v. No other drugs detected.


507 No drugs detected.


510 No drugs detected.


511 No drugs detected.


514 Ethanol 0.06% w/v. No other drugs detected.


516 No drugs detected.


517 Ethanol 0.12% w/v. No other drugs detected.


519 Ethanol 0.19% w/v. No other drugs detected.


520 No drugs detected.


522 Ethanol 0.24% w/v. No other drugs detected.


524 No drugs detected.


525 No drugs detected.


526 Tylenol No drugs detected.


527 No drugs detected.


529 No drugs detected.


532 No drugs detected. 

533 Ethanol 0.18% w/v. No other drugs detected. 

535 Methadone Diazepam 0.16 mcg/ml, desmethyldiazepam 0.09 mcq/rnl, 
A9-tetrahydrocannabinol 0.007 mcy/nrl. No other

drugs detected.


537 No drugs detected.


538 No drugs detected.


540 No drugs detected.


541 No drugs detected.


542 No drugs detected.


543 No drugs detected.


544 No drugs detected.
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Drugs 
Sanf c # Administered 

547 

548 

549 

553 

554 

555 

563 

566 

569 

570 

571 

573 

574 

575 

576 

579 

580 

582 

584 

589 

590 

591 

592 

593 

594 

596 

598 

599 

602 

603 

609 

613 

615 

Analytical Results 

Ethanol 0.21% w/v, A9-tetrahydrocanrwhinul 
0.002 mcg/ml. No other drugs detected.


No drugs detected.


Ethanol 0.18% w/v. No other drugs detected.


No drugs detected.


Ethanol 0.11% w/v, A9-tetrahydrocannabinol

0.004 mcg/ml. No other drugs detected.


No drugs detected.


No drugs detected.


No drugs detected.


No drugs detected.


Ethanol 0.09% w/v. No other drugs detected.


No drugs detected.


No drugs detected.


Ethanol 0.12% w/v. No other drugs detected.


No drugs detected.


No drugs detected.


No drugs detected.


Ethanol 0.20% w/v, cocaine less than 0.01 micg/wl,

benzoylecgonine 0.03 mcg/ml. No other drugs detects


No drugs detected.


No drugs' detected.


No drugs detected.


No drugs detected.


No drugs detected.


Diazepam 0.06 mcg/ml, desmethyldiazepam 0.07

mcg/ml. No other drugs detected.


Ethanol 0.13% w/v. No other drugs detected.


Ethanol 0.08% w/v. No other drurr. (IeI,(wl,o(I.


No drugs detected.


No drugs detected.


No drugs de tected .


No drugs detected.


No drugs detected.


Ethanol 0.13% w/v. No other drugs detected.


Phenobarbital 6.7 mcg/ml. No other drugs detected. 

Ethanol 0.27' w/v, chloidiazepoxide 0.U3 mco/ml, 
desmethylchlordiazepoxide 0.2 mcg/ml, domo xeli,un 
1 mcg/ml, desmethyldiazepam less than 0.05 mcg/ml. 
No other dr°.gs detected. 
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Drugs 
Sample # Administered Analytical Results 

618 Tetanus vaccine No drugs detected.


619 No drugs jerected.


621 No drugs detected.


622 Tetanus vaccine Ethanol 0.29% w/v. No other drugs detected.


623 Tetanus vaccine No drugs detected.


624 Ethanol 0.17% w/v. No other drugs detected.


625 No drugs detected.


626 A9-tetrahydrocannabinol 0.002 mcg/ml. No other

drugs detected. 

628 No drugs detected. 

629 No drugs detected. 

631 No drugs detected. 

632 A9-tetrahydrocannabinol 0.011 mcg/ml. No oi.hwr 
drugs detected. 

634 No drugs detected. 

639 No drugs detected. 

642 Ethanol 0.29% w/v. No other drugs detected. 

643 No drugs detected. 

644 No drugs detected. 

646 Ethanol 0.17% w/v. No other drugs detected. 

647 No drugs detected. 

648 No drugs detected. 

651 No drugs detected. 

652 Ethanol 0.04% w/v, trichloroethanol 1.9 mcg/ml. 
No other drugs detected.


653 No drugs detected.


667 Butalbital 1.1 mcg/ml. No other drugs detected. 

668 No drugs detected. 

669 No drugs detected. 

670 No drugs detected. 

673 Ethanol 0.16% w/v. No other drugs detected. 

674 69-tetrahydrocannabinol 0.008 mcg/ml. No other 
drugs detected. 

676 Ethanol 0.22% w/v, diazepam 0.4 mcg/ml, 
desmethyldiazepam 1.2 mcg/ml. No other drugs 
detected. 

677 No drugs detected. 
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Drugs 
Sample # Administered 

678 

679 

680	 Lidocaine 

683


685


688


689


690


691	 Valium taken 
after accident 

692 

706


707


712


714


715


716


717


721


722


723 Keflin and

tetanus vaccine 

726 Tetanus vaccine 

732 

733 

739 

744 

745 

Analytical Results 

A9-tetrahydrocannabinol 0.007 mcg/m1. No uLhtrr 
drugs detected. 

Desalkylflurazepam 0.03 mcg/ml. No other drug% 
detected. 

Ethanol 0.11% w/v, A9-tetrahydrocannahinol 
0.005 mcg/ml. No other drugs detected.


No drugs detected.


No drugs detected.


Ethanol 0.08% w/v. No other drugs detected.


No drugs detected.


No drugs detected.


Methaqualone 0.87 mcg/ml, positive methaqualone

metabolite, [diazepam 0.06 mcg/ml, desmethyldiazepam 
0.29 mcg/ml.] No other drugs detected. 

Ethanol 0.12% w/v, diazepam less than 0.05 mcq/ml, 
desmethyldiazepam 0.05 mcg/ml. No other drugs

detected.


No drugs detected.


Butalbital 0.5 mcg/ml. No other drugs detected.


Ethanol 0.24% w/v. No other drugs detected.


No drugs detected.


Ethanol 0.32% w/v. No other drugs detected.


Ethanol 0.15% w/v, diazepam and desmethyldiazepam

less than 0.05 mcg/ml. No other drugs detected.


No drugs detected.


Ethanol 0.20% w/v. No other drugs detected.


No drugs detected.


No drugs detected.


Diazepam less than 0.05 mcg/ml, desmethyldiazepam 
0.18 ucg/ml. No other drubs detected.


No drugs detected.


No drugs detected.


No drugs detected.


A9-tetrahydrocannabinol 0.003 mcg/ml. No other

drugs detected.


No drugs detected.
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Drugs 
Sample # Administered Analytical Results 

747 No drugs detected.


748 Tetanus vaccine Lidocaine 0.3 mcg/ml, lidocaine metabolite 0.?

mcg/ml, ethanol 0.12% w/v. No other drugs dcLectec 

750 No drugs detected. 

754 No drugs detected. 

756 No drugs detected. 

757 Ethanol 0.21% w/v. No other drugs detected. 

758 Tetanus vaccine A'-tetrahydrocannabinol 0.006 mcg/ml. No other 
drugs detected.


759 No drugs detected.


760 No drugs detected.


762 No drugs detected.


764 Ethanol 0.06% w/v, 69-tetrahydrocannabinol

0.002 mcg/ml. No other drugs detected.


765 No drugs detected.


768, No drugs detected.


769 No drugs detected.


771 Ethanol 0.20% w/v, A9-tetrahydrocannabinol

0.003 mcg/ml. No other drugs detected.


772 No drugs detected.


774 No drugs. detected.


777 Meperidine No drugs detected.


778 Meperidine [Positive meperidine.] No other drugs detected.


780 Tetanus vaccine No drugs detected. 

781 No drugs detected. 

784 No drugs detected. 

786 No drugs detected. 

789 Phenobarbital 3 mcg/ml. No other drug- deL c:h,d. 

791 No drugs detected. 

792 No drugs detected. 

793 Ethanol 0.17% w/v. No other drugs detected. 

795 No drugs detected. 

796 Diazepam and desmethyldiazepam 1e . Lhan 
0.05 mcg/ml. No other drugs detected. 

798 Ethanol 0.12,5 w/v. No other drugs detected.


799 No drugs detected.
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Drugs 
Sample H Administered Analytical Results 

801 No drugs detected. 

803 Diazepam 0.18 mcg/ml, desmethyldiazepani 0.39 wcy/ml. 
No other drugs detected. 

807 A'-tetrahydrocannabinol 0.002 mcg/ml. No other 
drugs detected. 

814 No drugs detected. 

818 Butalbital E mcg/ml, 69-tetrahydrucaniiai,inul 
0.003 mcg/ml. No other drugs detected. 

819 No drugs detected. 

821 Ethanol 0.12% w/v. No other drugs detected. 

822 No drugs detected. 

823 No drugs detected. 

824 No drugs detected. 

825 No drugs detected. 

826 No drugs detected. 

827 No drugs detected. 

828 No drugs detected. 

829 No drugs detected. 

831 No drugs detected. 

833 No drugs detected. 

835 Ethanol 0.08% w/v. No other drugs detected. 

837 No drugs detected. 

841 No drugs detected. 

842 Ethanol 0.28% w/v, cocaine less than 0.01 mcq/ml, 
benzoylecgonine 0.015 mcg/ml, A'-LeLrahydru
cannabinol 0.001 mcg/ml. No other drugs detectea. 

845 Ethanol 0.28% w/v, cocaine less than 0.01 wcq/nil, 
benzoylecqonine 0.022 iucg/ml, A'-LxLr.ihydlru 
cannabinol 0.002 mcg/ml. No other drugs detected. 

846 No drugs detected. 

847 No drugs detected. 

848 Ethanol 0.24% w/v, cocaine less than 0.01 mcg/usl, 
benzoylecgonine 0.011 mcg/ml, A9-tetrahydro
eannabinol 0.016 mcg/nil. No other drug,. d(-L L.Leei1. 

850 Ethanol 0.07° w/v. No other drugs detected. 

852 Tetanus vaccine Ethanol 0.11 w/v, t -tetrahydrocannah-I nol 
0.001 mcg/ml. No other drugs detected. 

853 No drugs detected.


ZS-5769-V-1
B-14 



Drugs 
Sample Administered Analytical Results 

854 Ethanol 0.10% w/v. No other drugs detected. 

858 No'drugs detected. 

860 Diazepam 0.13 mcg/ml, desmethyldiazepam 0.49 mcyj/ml, 
phenobarbital 6 mcg/ml, lidocaine less than 1 mcg/n;; 
No other drugs detected. 

861 No drugs detected. 

863 Ethanol 0.04% w/v, phenobarbital 6 mcg/ml. No 
other drugs detected. 

867 No drugs detected. 

868 No drugs detected. 

869 Ethanol 0.24% w/v, A9-tetrahydrocannabiiiul 
0.002 mcg/ml. No other drugs detected. 

871 No drugs detected. 

874 No drugs detected. 

876 Ethanol 0.12% w/v. No other drugs detected. 

878 Ethanol 0.07% w/v, cocaine, less than 0.01 nicgl/ml , 
benzoylecgonine 0.023 mcg/ml. No other drugs

detected.


879 No drugs detected.


881 No drugs detected.


885 No drugs detected.


891 No drugs detected.


895 No drugs detected.


896 Ethanol 0.23% w/v. No other drugs detected.


898 No drugs detected.


902 No drugs detected.


903 Ethanol 0.14% w/v, diazepam 0.24 mcg/ml,

desmethyldiazepam 0.28 mcg/ml. No other drugs

detected.


906 No drugs detected.


912 Ethanol 0.10% w/v. No other drugs detected.


913 No drugs detected.


914 No dru g s detected .


916 No drugs detected.


919 Ethanol 0.17% w/v. No other drugs detected.


920 No drugs de tec ted .


921 Methaqualone 0.81 mcg/ml, positive methaqualom!

metabolite. No other drugs detected. 
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Drugs 
Sample # Administered Analytical Results 

923 No drugs detected. 

926 Diazepam 0,39 mcg/ml, desmethyldiazepam 1.1 mcnA;l 
desalkylflurazepam 0.07 mcg/ml, ethanol 0.04';, w/v. 
No other drugs detected.


930 Ethanol 0.18% w/v. No other drugs detected.


931 Methaqualone 0.4 mcg/ml, positive methaqualone

metabolite. No other drugs detected.


932 No drugs detected.


934 No drugs detected.


935 No drugs detected.


940 No drugs detected.


942 Ethanol 0.12% w/v. No other drugs detected.


944 Ethanol 0.17% w/v, diazepam 0.05 mcg/ml,

desmethyldiazepam 0.6 mcg/ml. No other drugs

detected. 

953 No drugs detected. 

954 No drugs detected. 

959 No drugs detected. 

961 No drugs detected. 

963 Ethanol 0.13% w/v. No other drugs detected. 

967 No drugs detected. 

969 Meperidine No drugs detected. 

971 No drugs detected. 

975 No drugs detected. 

976 Ethanol 0.15% w/v. No other drugs detuctud. 

980 No drugs detected. 

982 No drugs detected. 

983 Lidocaine less than 1 mcg/ml. No other drugs du W CL. 

984 Desmethyldiazepam 0.2 mcg/ml. No other drugs detect' 

985 No drugs detected. 

990 No drugs detected. 

991 No drugs detected. 

996 Diazepam 0.06 mcg/ml, desmethyldiazepam 0.2 mcgy 1. 
No other drugs detected.


997 No drugs detected.


998 No drugs detected.
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Drugs 
Sample H Administered Analytical Results 

1002 Secobarbital 4.8 mcg/ml. No other drug:, deb.-(A-I. 

1003 Diazepam and desmethyldiazepam less than 0.05 mcrj/r,i 
No other drugs detected. 

1009 No drugs detected. 

1010 No drugs detected. 

1012 No drugs detected. 

1014 Ethanol 0.05% w/v. No other drugs detected. 

1015 No drugs detected. 

1017 Ethanol 0.14% w/v, t9-tetrahydrocannabinol 
0.0023 mcg/ml. No other drugs detected. 

1019 No drugs detected. 

1023 No drugs detetcted. 

1029 Tetnus vaccine Ethanol 0.28% w/v. No other drugs detected. 

1031 No drugs detected. 

1032 No drugs detected. 

1033 Diazepam 0.05 mcg/ml, desmethyldiazepam 0.09 icg/nil. 
No other drugs detected. 

1040 No drugs detected. 

1041 No drugs detected. 

1043 No drugs detected. 

1044 No drugs detected. 

1045 No drugs detected. 

1052 No drugs detected. 

1053 No drugs detected. 

1059 No drugs detected. 

1060 No drugs detected. 

1065 Ethanol 0.11% w/v. No other drugs detected. 

1066 Ethanol 0.11% w/v, A9-tetrahydrocicniitil,inul 
0.001 mcg/ml. No other drugs •letected. 

1068 No drugs detected. 

1069 No drugs detected. 

1072 Diazepam and desmethyldiazepam less than 
0.05 mcg/ml. No other drugs detected. 

1074 No drugs detected. 

1075 No drugs detected. 

1079 Ethanol 0.28% w/v. No other drug,; detnctod. 

1080 Keflin and atropine Ethanol 0.19% w/v. No other drugs detected. 
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Drugs 
Sanhle !J Administered Analytical Results. 

1085 No drugs detected. 

1087 No drugs d&}°cted. 

1088 No drugs detected. 

1090 No drugs detected. 

1092 Ethanol 0.08% w/v. No other drugs detected. 

1093 69-tetrahydrocannabinol 0.0018 mcg/ml. No other 
drugs detected. 

1100 No drugs detected. 

1102 No drugs detected. 

1103 Tetnus vaccine No drugs detected. 

1104 No drugs detected. 

1105 No drugs detected. 

1106 A9tetrahydrocannabinol less than 0.001 mcg/ml. 
No other drugs detected. 

No drugs detected. 

Ethanol 0.36% w/v, chlordiazepoxide 2.3 mcg/ml, 
desmethylchlordiazepoxide 0.03 mcg/ml, demoxepam: 
1.3 mcg/ml, desmethyldiazepam 0.08 mcg/ml. 
No other drugs detected. 

1115 No drugs detected. 

1116 No drugs detected. 

1117 No drugs detected. 

1118 No drugs detected. 

1125 No drugs detected. 

Samples with plasma analysis only: 

265 No THC detected. 

273 No THC detected. 

443 No THC detected. 
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Coding Manual 

Accident Causal Coding Scheme* 

The Accident Causal Coding Scheme is a set of categorical variables for 

describing the sequence of events and causes of a motor-vehicle accident. For 

each of the variables the category or item appropriate to the accident is 

assigned, providing data which can be analyzed statistically. 

Coding Perspective and Accident Model 

It is important for the coder to understand that coding of all variables 

is performed for each of the vehicles in the accident. This means that the 

entire accident is first coded from the perspective of one vehicle, then coded 

again from the perspective of a second vehicle (if any), and any others in turn. 

The coder will complete a separate coding sheet for each vehicle involved. 

When doing coding from the perspective of a particular vehicle, that 

vehicle is referred to as the subject vehicle. In every accident, the subject 

vehicle has impacted something, and the first thing impacted is designated the 

target. In a single-vehicle accident, the target may be a pedestrian, a roadside 

object, or the road surface itself (in the case of a rollover). When the target 

is another vehicle, it is referred to as the target vehicle. 

It is also important that the coder understand the model on which 

the coding scheme is based. A fundamental concept of the model is that of 

collision course. A collision course exists when the path (road lane being 

followed) and speed of all vehicles (or animals, pedestrians, moving objects) 

involved are such that, if unchanged, a collision will result. Every accident 

of necessity involves a collision course. 

The model also conceives each accident in terms of two basic and 

sequential events, with a third added when appropriate. It helps to consider 

*The Accident Causal Coding Scheme is an explication of the "causal structure" 
developed by Kenneth Perchonok, as reported in "Identification of Specific 
Problems and Countermeasure Targets for Reducing Alcohol Related Casualities." 
NHTSA, Contract No. DOT-HS-4-00945, 1978. 
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these in the reverse order that they happen (they are also coded in that 

reverse order): 

•	 Primary event -- The first impact between subject vehicle and 

target. Example: two vehicles collide head-on. 

•	 Critical event -- The action of a vehicle momentarily 

before the crash and after which a crash was virtually unavoidable. 

Example (continuing the previous one): one vehicle crosses 

the road centerline into the path of an oncoming vehicle. 

•	 Prior event -- Another action of vehicle just before the 

critical event that led into the critical event. 

An example will be given later. 

To follow the discussion of these and other concepts, it may help to 

refer to Figure 1. 

Every accident has one primary event and one critical event, but they 

may be described differently from the perspective of each vehicle in an accident. 

Note that by "event" is meant a vehicle or target action -- what it did. In 

addition to these actions, it is important to understand that the causal coding 

scheme divides the time preceding the primary event into three periods: the 

critical phase, the precritical phase, and the normal phase. (Here again, we 

are working backward from the most recent time period,) 

•	 The critical phase (or condition or situation) is entered at that 

climactic moment in time after which a crash is virtually unavoidable -- the "point 

of no return", or critical point. The critical event occurs at this time. Every 

accident has a critical phase, and its essential defining characteristics are: 

(a)	 A collision course exists between subject vehicle and 

target. 
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(b)	 The vehicle dynamics (speed, momentum, etc.) are such that avoiding 

a crash is virtually a physical impossibility; for vehicles in 

satisfactory operating condition. 

• The precritical phase (or condition or situation), when an 

accident has one, immediately precedes the critical phase. It is entered at that 

point that action to avoid an accident becomes appropriate, and it ends when such 

action is no longer possible. (Or, when successful avoidance action is taken). 

All drivers experience precritical situations regularly in driving, and adjustments 

in speed or direction are routinely taken to avoid a collision. Drivers differ in 

how soon they will take avoidance (precautionary) action, but only seldom is the 

situation allowed to develop to the critical point. Not every accident has a 

precritical phase, but when it occurs, it is defined by the following characteristics: 

(a)	 A collision course exists 

(b)	 Crash-avoidant action by at least one vehicle is possible. 

(c)	 Crash-avoidant action by at least one vehicle is appropriate. 

One example of entry of a precritical phase is when a vehicle approaching 

a sharp curve at a fast speed must slow down in order to avoid loss of control." 

As another example, a vehicle on an expressway on-ramp may be on a collision 

course with a vehicle already on the expressway. The precritical phase is entered 

when it is appropriate for either vehicle to adjust its speed to insure a safe merger. 

Just when a precritical phase is entered can only be specified approximately, 

for usually there is no precise point at which one can say that precautionary action 

becomes appropriate. As the precritical period comes to an end, however, avoidance 

action becomes increasingly necessary until it is absolutely essential. If the 

critical point is passed without successful avoidance action, the passing of the 

critical point is the critical event. 

* The coder should avoid thinking of the critical event fatalistically; it 

is not some preliminary point after which an accident was "destined"to 
happen. Only physical inevitability is relevant here. 

**	 This example shows that for a collision course to exist, the subject need 
not be heading directly at the target; prior to entering the curve, the 
speeding vehicle may not be heading towards the off-road target it will 
hit if the subject's path and speed are maintained. 
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In some accidents there may be no observable precritical phase, as 

the situation is plunged almost instantaneously from normal to critical by the 

action of a driver-vehicle, pedestrian, or some other agent. That action creates 

a collision course where there was none previously. The collision course is 

created either by a change of path or change of speed. Once the collision course 

is created, however, there is essentially no time for avoidance action, hence the 

precritical phase has in effect been bypassed. An example is the abrupt swerve 

of vehicle across the road centerline to collide immediately with a passing vehicle. 

• The normal (or normal-driving) phase of an accident is that period 

of routine driving that immediately preceded the accident events. Activities 

of the normal phase generally are not relevant to the causal coding, except for 

understanding entry from the normal phase into a precritical phase or directly 

to the critical phase. 

Every accident of necessity was preceded by a normal phase, for which 

the defining characteristics is the following: 

For any collision course that may exist, the collision is so remote 

that avoidance action is inappropriate. 

The latter characteristic is illustrated by the situation of two 

vehicles approaching the same intersection on different roads, but where each 

is still far from the intersection. Their speeds may be such that continuation 

would produce a collision, but the distance to the intersection is sufficiently 

far that "avoidant" action is premature. 

* A moving vehicle is probably always on a collision course with something. 
a 

i 
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Critical reason and prior event. For every critical event, there is a 

critical reason, which tells why the critical event occurred. Although there 

may be a chain of causes that led to the accident, the critical reason specifies 

only the last, most immediate one. Critical reasons are specified in terms of 

driver behavior, explaining why the driver did not control the vehicle so as to 

avoid the critical event. (No implication of fault is intended, for the driver 

may have been unable to control the vehicle safely.) 

Not to be confused with the critical reason is the pr for event, a concept 

introduced earlier. Whereas the critical reason explains vehicle action in terms 

of driver behavior, the prior event is another vehicle action that preceded the 

critical event. Specifically, the prior event is one that creates a precritical 

condition, just as the critical event creates the critical condition. To illustrate, 

consider a normal highway driving situation in which two cars are proceeding 

at the same speed in the same direction in the same traffic lane, and separated 

by a good distance. If the forward car slows down suddenly, a precritical condition 

will quickly develop: a collision course is created and avoidance action is in 

order. (The rear vehicle may slow down or pass the forward vehicle, the car ahead 

may speed up or pull off the road.) The sudden slowing down of the forward 

vehicle is the prior event, and it created the precritical condition. If neither 

vehicle took avoidance action, a critical event would occur as "the point of no 

return" was passed, and the crash would result. 

Many accidents do not have a prior event because they had no precritical 

phase. For those that do have a prior event, it will be explained by the prior 

reason, similar in concept to the critical reason. 

Review. The accident process is conceived of in the causal coding


scheme by beginning with the most recent event -- the crash itself -- aid


working backwards in time. The crash is coded from the perspective of each


vehicle in the accident, the one being coded at the moment being the subject


vehicle. The crash itself is defined as the ri mary event, which takes place
p 
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between the subject vehicle and the target, the first thing impacted by the 

subject vehicle. 

The subject vehicle becomes involved in the accident in one of three 

ways: 

(1)	 From a normal situation, the subject vehicle enters 

a precritical condition, wherein a crash is impending; 

insufficient corrective action is taken by the subject 

vehicle or the target (if animate), so the critical event is 

the passing of the critical point whereupon a crash is unavoidable. 

(2)	 Out of a normal driving situation, the critical event 

is change of speed or direction by the subject vehicle, 

prcduc'.ng an immediately critical collision course and 

the resulting crash. 

(3)	 Out of normal driving situation the critical event is 

a change of speed or direction.by a mobile target, 

producing an immediately critical collision course and 

the resulting crash. 

Underlying the critical event is the critical reason, while sometimes 

preceding the critical event is the prior event, which has its prior reason. 

Locational elements. All the variables introduced so far describe 

what happened in the accident and why. Three more variables describe the 

where: 

(a) Subject path -- Indicates the roadway of the subject vehicle, and 

the direction on it the subject vehicle is traveling. 

(b) Target location -- Places the target with respect to the subject 

vehicle at the onset of the critical event. 
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(c) Target path -- If the target is animate, its path is described 

in relation to the subject path. Inanimate targets like a bridge abutment 

have no path. 

Summary. Every accident has these essential characteristics: 

• Collision course 

• Primary event 

• Subject vehicle (at least one) 

• Subject path 

• Target 

• Target location 

• Critical phase 

• Critical event 

• Critical reason 

• Normal prase 

An accident may have (but not necessarily) the following: 

• Target vehicle 

• Target path 

• Precritical phase 

• Prior event 

• Prior reason 



General Coding Rules 

(1) Coding form. All coding will be recorded on the Accident Causal 

Coding Form. This form and instructions for its use are provided in Appendix A. 

(2) Coding order. As indicated previously, the accident events 

are coded in the reverse order that they occur. All the elements (questions, 

variables) of the coding scheme are presented in this manual in the order they 

are to be coded, and the coding form follows that order (with skips of any 

inapplicable elements). 

(3) Making coding judgments. For coding to be objective and reliable, 

it is necessary that you code only in relation to the reported facts of the ac

cident, with one exception to be specified shortly. Now frequently you will not 

have all the information you would need to determine with certainty how each 

element should be coded. In such cases, the accident report should provide 

sufficient factual evidence to support your coding judgment as "most probably" 

true. You should always be able to point to that evidence. Lacking such 

evidence, you must use the "unknown" codes. Do not base your coding on mere 

suspicion of what happened or which driver was in error. 

One problem situation that commonly arises is where drivers 

contradict each other. It is tempting to believe the driver whose explanation 

has the appearance of plausibility or which seems more honest. Examine the 

physical facts, including the areas of vehicle damage, skid marks, the road 

configuration, etc. for facts that help you to resolve the contradictions 

between drivers. If supporting evidence is lacking, you must code "unknown" or 

the code items that allow for two possibilities (such as items 6, 7, 8, and 96 

under Critical Event). 

Be wary of making coding judgments based solely on judgments of the 

reporting police officer. The officer may speculate on possible causes, but 

the speculations are not facts in themselves. Especially risky are speculations 

that the vehicle had been traveling too fast for conditions, that the driver lost 
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control, or that the driver had been tailgating. Unless the reporting officer 

cites some factual basis for his judgments (e.g., skidmarks), you should make 

your judgment independently, based on the facts available to you. 



PRIMARY EVENT 

This is the event that defines the occurrence of an accident. It is 

an impact between the subject vehicle and the thing struck, the target. If 

more than one of the following occurred, the primary event is whichever occurred 

first. 

01-09	 Collision with vehicle number - Each vehicle contacted 

in the accident is assigned a number with the first 

striking vehicle being number one, etc. 

10	 Collision with pedestrian/bicycle 

11	 Collision with train 

12	 Collision with animal 

13	 Road departure $ collision with offroad target 

(target: object; ground surface if rollover; ground 

or embankment). "Offroad" means off the road surface 

intended for driving vehicles. Includes hitting targets 

on shoulders or medians. Not included are accidents 

where vehicle crosses median, does not hit on-median target, 

but impacts vehicle on opposite lanes. 

14	 Rollover in road (target: roadway surface struck as vehicle rolls) 

15 Collision with on-road stationary object e.g. bridge support 

(not on median); "men working" barrier. 

96 Other 

98 Unknown 
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CRITICAL EVENT 

The critical event is what the subject vehicle did, or was done to 

the subject vehicle, that made an accident virtually unavoidable. It is the 

event that creates a critical condition, during which nothing short of a highly 

skilled maneuver could prevent a crash. If there were several sequential events 

leading to the crash, the critical event is that one which, in the coder's 

judgment, made the crash essentially inevitable. 

There is only one critical event, but as with all the coding categories, 

the critical event may be described differently from the perspective of each 

vehicle in an accident. Basically, there are three ways by which the 

critical event may be experienced by the subject vehicle. These are: 

(a) An agent (vehicle, pedestrian, etc.) other than the subject 

vehicle changes the situation from normal to critical. The other vehicle is the 

imposer; the subject vehicle is imposed upon. Item 1 below indicates this 

event for the subject vehicle. 

(b) The situation changes from normal to precritical to critical with 

no disruption of the collision course by the subject vehicle. The subject 

vehicle has continued; if there is another agent, it too has continued. Items 

2 and 3 below indicate this event for the subject vehicle. 

(c) The subject vehicle changes the situation from normal to critical. 

If there is another agent involved, the subject vehicle is the imposer while 

the other agent is imposed upon. When the subject vehicle is the imposer, the 

specific form of imposition is coded, which will be one of items 4 or 5 below. 



01. Imposed upon - An animate target (vehicle, pedestrian, 

animal) changed its direction or speed to immediately 

change a normal condition into a critical one. There 

was no precritical condition (a collision course with 

avoidance action possible). 

Note. The coder should avoid thinking that the imposer 

is the one at fault or responsible for the crash. Since 

Critical Event refers only to vehicle movements and not 

to such factors as signaling and perception, there is 

no necessary connection with driver responsibility. 

Examples* 

(a) An oncoming vehicle (target) in the opposite traffic 

lane suddenly swerves, crossing the centerline and impacting 

the subject vehicle in the side. 

(b) A pedestrian (target), standing at the curb, steps into the 

road right in front of the subject vehicle. 

(c) The subject vehicle is tailgating (closely following a 

vehicle) when the forward vehicle (target) brakes and is hit 

by the subject. 

(d) Subject drives through traffic light that just turned 

red. Target starts up at gr^^cn, runs into side of subject. 

*Note in examples (c) and (d) that the subject appears at fault, but it is the 
target action that created the collision course. In all the examples, the 
subject is imposed upon. 
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02.	 Continue - Subject vehicle continued whatever it was 

doing as the situation changed from precritical to 

critical. In other words, there was a collision course, 

crash avoidance was possible by subject or target, but 

neither took avoidance action. 

Note 1. Ignore avoidance manuever made by subject vehicle 

after the crash was inevitable. 

Note 2. Avoidance action may not have been possible for 

subject vehicle, although available to target. 

Examples 

(a) Subject vehicle and target vehicle approach an 

intersection. Neither stops, crash results. 

(b) Subject vehicle stopped at red traffic signal. 

Target vehicle approaching from rear maintains speed 

and collides with subject. (Note that subject is not 

"imposed upon", since there was a precritical condition.) 

(c) Subject vehicle stopped at red traffic signal. 

Target vehicle approaches from rear, brakes too late, 

runs into subject. (Note that braking occurred beyond 

the critical point, is therefore ignored.) 

(d) Subject vehicle stopped at red traffic signal. 

Target vehicle approaches from rear, has brake failure, 

hits subject. (Assumes crash would be avoidable by 

vehicle in satisfactory operating condition.) 
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(e) Target vehicle passes another vehicle on straight 

2-lane road. Subject is approaching in opposite direction, 

but distance between subject and target is well more than 

sufficient for passing. Nevertheless, target and subject 

collide. 

(f) Target vehicle passes another vehicle on blind 

curve of 2-lane road. Subject rounds curve in opposite 

direction, collides with target. (Note here that a crash 

may seem inevitable, suggesting that the subject was 

"imposed upon". But as long as it is physically possible 

to avoid the crash, the failure to do so renders the 

critical event as "continue".) 

(g) Subject vehicle is following target vehicle with a 

good space between them. Target slows, is run into by subject. 

(A precritical condition is indicated, therefore continue is 

appropriate.) 

(h) Subject vehicle goes straight ahead as path curves. 

03.	 Change speed - Subject vehicle changed its speed to 

immediately convert a normal condition into a critical 

condition. There was no precritical condition. (Here, subject 

vehicle imposed on target.) 

Examples 

(a) Subject vehicle is following target vehicle at close 

distance. As driver adjusts seat, foot depresses accelerator. 

Speed increases, subject overtakes and impacts target. 

(b) Subject vehicle is followed by tailgating target 

vehicle. Subject applies brakes and is hit by the target. 
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(c) Subject vehicle waiting at red light, immediately 

moves forward as light turns to green. Already, however, 

vehicle from sidestreet is in intersection after trying to 

beat the light. Subject hits target in side? 

04.	 Change direction - Subject vehicle changes its direction (angle 

of movement) to immediately convert a normal condition into a 

critical one. There was no precritical condition. (Again, 

subject vehicle imposed on target.) 

Note: Most road departures have this Critical Event. 

Examples 

(a) The subject vehicle makes a left turn into 

the path of oncoming vehicle coming the opposite 

direction. 

(b) The subject vehicle veers to the right, around another 

waiting to make a left turn. The subject vehicle hits 

a pedestrian standing in a crosswalk. 

(c) The subject vehicle A tries to pass vehicle B on 

a blind curve. Vehicle C comes from around curve; 

A and C are in a head-on situation. Vehicle A cuts 

right to avoid the head-on collision, but impacts 

vehicle B. 

The three items below are used whenever the coder is uncertain as to 

whether or not there was a pr critical condition. 

*Note that target may have been at fault but subject is the imposer. 
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05.	 Continue/Imposed Upon - Used when it is clear ',that the


subject vehicle did not initiate a critical collision


course, but the target may have.


Examples 

.(a) Subject and target vehicle collide in intersection. 

Target vehicle had stop sign, subject vehicle did not, 

but it is not clear whether the target actually stopped at 

stop sign (which would produce Imposed Upon) or proceeded 

through without stopping (which would produce Continue). 

06.	 Continue/Change Speed - Used when it is clear that a


target agent did not initiate the critical collision


course, but the subject vehicle possibly did so by a


change in speed.


Examples 

(a) Same as example 6(a), except with subject and


target designations reversed.


(b)	 Rear end accident, in which the forward vehicle slowed 

down and was run into by the following vehicle, but it 

is not clear whether there was time for avoidance action 

after the lead vehicle slowed. 

07.	 Continue/Change Direction - Used when it is clear that 

a target agent did not initiate the critical collision 

course, but the subject vehicle possibly did so by a 

change in direction. 
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Examples 

(a) Subject vehicle runs into a vehicle parked at side 

of road. It is not clear whether (a) parked vehicle jutted 

out in subject's forward path (continue) or (b) subject 

vehicle veered to right to impact target. Note: This is 

an important example. 

(b) Subject vehicle, while passing, has a collision 

with an oncoming vehicle. It is not clear from the 

accident report whether the situation was immediately 

critical when the subject pulled out to pass, or 

whether there was a precritical phase. In any case, 

it is clear that the target vehicle did not initiate 

the collision course. 

(c) Subject vehicle on a 4-lane highway impacts a work 

zone barrier in far right lane. Driver reports changing 

lanes shortly before crash, but it is not clear whether 

there was a precritical phase. 

08.	 Change Speed + Change Direction. The critical condition 

is created by a simultaneous change of speed and direction. 

Examples: 

(a) As Vehicle A is passing Vehicle B on a 2-lane road, 

Vehicle C, which was stopped at a sideroad, starts up and turns 

into A's path, resulting in a head-on crash between A and C. 

Critical event for C involves change of speed and direction. 

(b) Subject vehicle is stopped in intersection, 

waiting for traffic to clear to make left turn. Subject 

starts turning, into path of oncoming vehicle, resulting 

in collision. 
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96.	 Other - Use this item for crashes which do not fit the 

previous items. (There should be very few such instances.) 

One case that may arise is where it seems clear that a 

normal condition was changed directly to a critical one, 

but it is uncertain which of two vehicles did the imposing. 

98.	 Unknown - Insufficient Information to determine 

Example 

The subject vehicle was in the passing lane of 

an expressway, and it was overtaking the slower vehicles 

(one behind the other) traveling in the right lane. The 

crash occurred as the rearmost of the two slower vehicles 

pulled out to pass the other, whereupon it was immediately 

impacted in the rear by the subject vehicle. The driver 

of the target vehicle claimed the crash occurred because 

the subject vehicle sped up, while the subject vehicle 

driver claimed he did not, but had been glancink down at a 

road map. (From the accident report it cannot be 

determined whether there was a precritical phase or not, 

and if not, which vehicle was the imposer.) 
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CRITICAL EVENT CHANGE SPEED: TYPE


This variable specifies the particular way in which the subject 

vehicle change of speed was the critical event. In each of these items, a 

critical collision course was created from a normal situation. 

1. Start forward 

2. Stop 

3. Accelerate 

4. Decelerate 

S. Start backward 

6. Other 

8. Unknown


9 Inapplicable - no speed change
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CRITICAL EVENT CHANGE DIRECTION: TYPE 

This variable specifies the particular way in which the subject vehicle's 

change of direction was the critical event. In each of these items, a critical 

collision course was created from a normal situation. 

01 - 05. Turns - At intersection, driveway, etc. 

01. Normal turn 02. Wide turn 

03. Cut turn short 04. Protracted turn 
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05. Turn, other or unknown kind - Includes U-Turn. 

06. Lateral move 

07. Parallel path 

96. Other 

98. Unknown 

99. Inapplicable - No direction change 



DIRECTION 

This variable specifies the general direction of movement when 

"change direction" was the critical event. If vehicle was tuning, direction 

of turn is indicated. 

1.	 Right - Subject vehicle turned, moved etc. to its right 

2.	 Left - Change to left 

8.	 Unknown - A change in direction was known to have been 

made, but its direction is unknown. 

9.	 Inapplicable - No change in direction 
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SUBJECT PATH 

The subject vehicle path describes the road lane section the subject 

vehicle was on and the vehicle's motion, just prior to the critical event. 

The lane section is that in which the subject was traveling; it does not refer 

to the roadway ahead. The motion refers only to vehicle propulsion forward, 

backward, or none at all; it does not refer to the vehicle angle with respect 

to the roadway. (Whether the vehicle is crossing the road obliquely is 

irrelevant.) If the subject was changing to a lane on a different roadway, 

i.e. turning, that is coded. Caution: Take special note of how motionless 

vehicles are handled (items 13-15). 

Special rules. (a) If the subject vehicle is in a parking lot, the 

direction of steer is used in place of roadway section. 

(b) If the subject was in the process of changing lanes (other 

than turn) just prior to the Critical Event, code the lane it was changing from. 

(c) If Critical Event for subject is turn, subject path designates 

path before the turn began. (See examples on page 26). 

01 Forward; straight. Subject vehicle is 'proceeding forward on 

straight lane section. 

02	 Forward; right curve. Subject is on right-curve lane 

section, vehicle follows curve forward. 

03	 Forward; left curve 

04	 Forward; curve direction unknown 

OS	 Forward; right turn. Subject is changing from its road 

section by making a right turn moving forward. Subject 

may be exiting into driveway, parking lot, expressway 

ramp or any other normal departure from its roadway. 

06	 Forward; left turn 
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07	 Forward; U-turn 

08	 Forward; path ends. The road lane ends, as in dead 

end, "T" intersection, or lane drop.. (Subject vehicle 

must be right on the lane terminus. This is not 

coded if subject turning before reaching the lane end.) 

09	 Rearward; straight/curve. Road lane section is straight 

or curved, vehicle is backing up. 

10	 Rearward; right turn. Vehicle moving rearward to its 

right side (driver's right). 

11	 Rearward; left turn 

12	 Rearward; other. Includes U-turn and path ends, with 

vehicle backing. 

13	 Motion imminent; any. Applies to any lane section. 

Vehicle is stopped momentarily, motor running. 

Examples. Waiting for traffic light to turn green; 

waiting for traffic gap to make left turn; stopped at


stop sign.


Caution. Does not include standing, e.g. waiting at 

curb for passenger, with motor running (Code item 15). 

14	 Motion imminent/forward; any. Unclear as to whether 

vehicle was fully stopped or in forward motion. 

15	 Motionless; any. Vehicle stopped, no motion was imminent. 

Examples. (a) Standing, e.g. waiting at curb for 

passenger, with motor running. 

(b)	 Vehicle broken down in road; 

(c)	 Parked vehicle; 

(d)	 Vehicle abandoned by driver in road. 
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        *

96 Other

98 Unknown

Examples of when rule (c) does and does not apply:

I S = Subject T = Target

(1)

(2)

(3)

0

T is proceeding through intersection
(no stop) when S makes turn across
T's path. Critical Event is Change
Direction (Normal left turn). Subject
Path is Forward; Straight.

S is making a left turn when T starts
forward (from stop) and impacts S.
Critical Event is Imposed Upon. Subject
Path is Forward; Left turn.

S goes off road while attempting left
turn. Critical Event is Change Direction
(Wide turn) Subject Path is Forward;
Straight.

 * 



        *

TARGET LOCATION

The target location is specified in relation to the subject vehicle's

lane segment, just prior to the critical event. The target location is identified

as one of the zones in the following diagram:

Note that the left and right bounda  vehicle's travel lane are

the zone divisions laterally. The vehicle's front and rear determine the fore

and aft boundaries. Note also that the exact position or attitude of the subject

within the lane segment are irrelevant.

Special rules. (a) If the target overlaps the forward zone, code as

"forward". In all other instances of overlap, code zone target is in

predominantly.

(b) If subject vehicle was changing lanes or turning during critical

event, code target location with respect to the lane segment subject was leaving.

If target vehicle was changing lanes or turning during critical event, code

target location with respect to the lane sequence target was leaving.
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Example: 

Subject is making left turn, collides with target vehicle in opposite 

lane and traveling in the opposite direction. The target is located where it was 

just before the subject made its turn. The zone is "left front". 

01 Forward


02 Right front


03 Right


04 Right rear


05 Rear


06 Left rear


07 Left


08 Left front


98 Unknown
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        *

TARGET PATH

This variable applies only to targets capable of locomotion, viz. vehicles,

pedestrians, animals. Similar to subject path, target path describes the road

lane the target was on and the direction the target was moving, just prior to

the critical event. These are specified, however, in relation to the subject

vehicle's lane and the subject's direction of movement. Caution: Take special
 * 

note of how motionless vehicles are handled (Rules c and d, and item 11).

Special rules.

(a) If subject vehicle is turning during the critical event, the

target path is relative to the subject lane just before the turn. If the target
*

vehicle is turning, the target path refers to its path before turning.

(b) If the target is a pedestrian or animal, target path refers not to

a road lane but to its travel vector with respect to the subject path.
 *

(c) If the target is a vehicle stopped but not parked, its path is the

direction it is facing. Same for pedestrian or animal momentarily stopped.

(d) If the subject path is "motion imminent", the target path is in

relation to direction subject is facing.

To determine target path direction, refer to the diagram below.
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TARGET PATH 

LANE DIRECTION 

01. Same - Same 

02. Same - Ojposite 

03. Parallel - Same 

04. Parallel - Opposite 

05. Intersecting-right front 

06. Intersecting-ri ht 

07. Intersecting-right rear 

08. Intersecting-left rear 

09. Intersecting-left 

10. Intersecting-left front 

11. None 

96. Other 

98. Unknown 

99. Inapplicable 

Target is moving in same lane and same direction as 

subject. (Includes curves, where vehicle ahead is 

moving in same direction as the subject.) 

Target is on head-on collision course with subject. 

Target is on a.parallel course with subject, going same 

direction. 

Target is on bypassing course with subject, e.g. Target 

and subject are traversing opposite lanes of 2-lane, 

2-directional road. 

Target's path intersects subject's at a 7 to 8 o'clock 

angle. 

Target's path intersects at 9 o'clock. 

Target's path intersects at 10 to 11 o'clock. 

Target's path intersects at 1 to 2 o'clock. 

Target's path intersects at 3 o'clock. 

Target's path intersects at 4 to .5 o'clock. 

Target capable of locomotion is at rest; motion not 

imminent. Example. Parked vehicle. 

Target cannot locomote; immobile object.
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CRITICAL REASON 

This is the explanation of why the driver of the subject vehicle did 

not control that vehicle so as to avoid the critical event. These reasons 

fall into three general categories: 

(a)	 Influences apparently beyond the driver's control: Item 01-06. 

(b) Problems of driver: Items 07-09. These are either information 

problems or control problems. 

(c)	 Driver control without failure or errors: Item 10. 

It is very important that the coder realize that the critical 

reason does not necessarily indicate fault nor even what may seem to be the 

main cause of the accident. This is well illustrated by the example of an 

accident resulting when Vehicle A tries to "beat the light," passing through 

the intersection just after the light turns red, and is hit by Vehicle B just 

starting forward with the green light. The critical reason for Vehicle A does 

not attempt to explain why the driver went through the red light (which one 

might consider the "cause" of the crash), but why the driver did not avoid 

the critical event, which for Vehicle A is "imposed upon." The critical 

reason (as explained below) is "external influence." 

Whenever possible the coder should base the determination of critical 

reason on an explicit statement in the accident report. Only if such explicit 

information is lacking may the coder infer the critical reason, and there must 

he a reasonable basis for the inference. Lacking either explicit information 

or a reasonable inference, the critical reason should be coded "unknown". 

01.	 External influence - Critical event was in response 

to external demands of another vehicle, traffic control, 

etc. Also used when critical event was "imposed upon" 
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(with one exception: is "secondary" if collision is 

with vehicle already involved in an accident). 

(Caution: Does not pertain to information 

blockages, which belong in item 07). 

Examples: 

(a)	 The subject vehicle was hit from the rear by 

another vehicle as it was stopped for traffic light at an 

intersection (critical event: continue). 

(b) As the subject vehicle was proceeding, it was 

cut off by a vehicle turning left in front of it 

(critical event: imposed upon). 

02.	 Alleged external influence - Driver reported that 

critical event was in response to an external 

influence, which could have been true but is 

uncorroborated. (Does not apply to driver 

claims which are refuted by evidence or any 

witnesses.) 

Examples: 

(a) Driver claims he was forced off road by 

another vehicle. Presence of other vehicle 

unsubstantiated. 

(b) Driver states he hit an adjacent vehicle 

when he swerved to avoid hitting a cat. Accident 

report does not provide any further evidence about 

cat. 

03.	 External influence/passive - used when the critical 

event is "imposed upon/continue" (see examples in 

that category). 
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04.	 Secondary - subject vehicle collided with target 

which was already involved in a previous collision, road


departure, or rollover.


Examples:


(a) The subject, waiting for the light to change, 

was struck in the rear by Vehicle B (CE - imposed upon), which 

was pushed into the subject by vehicle A. 

(b) As the subject was traveling in the lane 

adjacent to vehicle A, vehicle A spun out of control, 

hit the guardrail, then hit the subject. (CE - imposed upon) 

05.	 Vehicle breakdown - A sudden malfunction of the 

vehicle so that it responds abnormally to driver 

control inputs. 

Examples: 

(a) The subject was hit in the rear while parked 

in a traffic lane (CE - continue) because it was disabled. 

(b) The subject ran off the road while


negotiating a curve (CE - change direction) because


its steering failed.


06.	 Driver breakdown - A sudden malfunction of the 

driver rendering him incapable of providing control 

inputs to the vehicle. Includes only acute changes 

in the driver's physical state as opposed to longer 

term conditions. 

Note: Drunkenness by itself is not a driver 

breakdown. Drunkenness may create a 

driver breakdown, however, such as the 

driver passing out. 
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Examples: 

(a) The subject ran off the road (CE - change


direction) because the driver fell asleep.


(b) The subject hit a light pole (CE - change


direction) because the driver blacked out due to


drinking.


07. Information failure - Driver did not validly process 

information about the vehicle, objects, and/or roadway 

in his vicinity. May have been due to blockage of 

information, misdirected attention, a failure to recognize, 

or a judgmental error. In all cases, driver's actions 

were based on a failure to comprehend the situation. 

Applies only to information regarding the environment 

outside the subject vehicle. 

Examples: 

(a) The subject made a left turn in front


of an oncoming vehicle (CE - change direction).


(b) The subject departed the road by continuing 

to go straight on a curve (CE - continue steer angle). 

(c) The subject unit, while stopped at a toll


booth, backed into a vehicle stopped behind (CE 


changed speed).


08 Control failure - Driver lost control over vehicle, such as by 

(a) vehicle losing traction with road; (b) driver losing 

contact with vehicle controls (e.g. steering wheel, brake, 

accelerator); (c) excessive vehicle momentum; or (d) driver's 

inability to handle vehicle demands. 

Inference guide: Gross vehicle path deviations may be used 

to infer Control Failure, in lieu or direct information. Be 

sure to code "Inferred" in Critical Reason Basis category. 

Caution: Police officer's statement that driver "lost control" 

is insufficient for coding Control Failure, without further 

evidence. 
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Examples: 

(a) Driver lost control of his vehicle while 

making a turn at high speed causing a departure from 

the road (CE - change direction) 

(b) The subject vehicle slid into a bridge on 

the side of the road (CE - change direction) because 

he skidded on ice and lost control. 

(c) As subject vehicle is turning into driveway, 

driver's foot slips off of brake pedal, vehicle goes 

off driveway into tree, 

09.	 Information failure/control failure - Used where choice 

is not clear. Note: This is a commonly used item, 

particularly in cases of less severe path deviations, 

e.g. "drifting" off road or across lanes. 

Examples: 

(a) When the subject vehicle attempted to change lanes 

(CE - change direction), it struck a guardrail. 

(b) The subject unit failed to move left when entering 

a construction area where cones narrowed the driving lanes. 

Vehicle drove straight into the cones. The road surface was 

slick (CE - cont SA). 

10.	 Logistic - Subject driver's behavior was based solely on 

reasons relating to where he was going (destination) and 

how he wanted to get there. Driver behaved in reasonable 

way in accordance with environmental demands and 

his vehicle's right of way. Assumes no information 

failure has occurred and no other critical reasons 

apply. In summary: Driver apparently did nothing 

wrong, and there was no reason to drive differently. 
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Examples: 

(a) The subject unit was struck in the rear by 

another vehicle while parked (CE - continue) in the 

service area lane on the thruway. 

(b) Subject vehicle slows down to make turn off 

roadway. Target vehicle is following at good distance, 

but driver's attention is distracted away from subject. 

Target runs into rear of subject. (CE - continue; Prior 

event - change speed; Prior reason - logistic). 

96.	 Other - includes accidents with intentional involvement. 

Examples: 

vandalism, suicide attempts 

98.	 Unknown - No explicit information F reasonable inference 

not possible. 
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TYPE OF INFORMATION FAILURE 

1.	 Presentation failure - Driver unable to perceive needed 

information. The information was reduced or obscured 

by something external to the vehicle. May not be used 

if information was available via rear view mirror. 

Also used if "signal-to-noise" ratio is so low as to 

prohibit detection of signal. 

Examples: 

(a) Subject driver turned left in front of an


oncoming-vehicle that was traveling in the curb lane;


that vehicle was obscured by other traffic in the


inside lane.


(b) Subject vehicle collided with a pedestrian


at night when pedestrian was obscured by the wearing of


dark clothes.


(c) Subject vehicle pulled out from stop sign


and collided with motorcycle when subject driver's


vision was reduced by glare from setting sun.


2.	 Sensing failure - Information was transmitted to the 

general area of the driver, but driver did not see, hear 

or otherwise sense it. 

Includes: driver did not look in correct direction; 

distraction; part of vehicle or its passengers


blocked a source from view.


Examples:


(a) Subject collided with rear of a stopped vehicle 

because driver was glancing out the side window and did 

not notice the stopped vehicle until it was too late. 

(b) Subject driver, starting up from a stop sign,


collided with a vehicle passing through the intersection


because he did not see the vehicle as a passenger's head


was in the way.
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3. Recognition error - Driver perceived but did. not take 

in the significance of the information. Information 

from a source in the driver's field of view (usually 

in his path) was sensed, but the driver remained 

unaware of it. Applies only to information about 

static conditions $ decisions whether another unit is 

moving or not. Can be thought of as "look but not 

see" error. 

Examples: 

(a) Driver states that he did not know where the 

vehicle he collided with came from; when he looked, the 

way was clear, so he proceeded to go through the inter

section. 

(b) Intersection accident occurring at night 

resulting when the driver looked both ways but was unable 

to discern the oncoming vehicle's lights from other lights. 

4. Projection error - Error of judgment. Driver was aware 

of surrounding external conditions but did not 

appropriately process the information to draw valid 

conclusions about ensuing events. Normally involves 

speed/distance misjudgments. 

Examples: 

(a) Subject driver made a left turn in front


of an oncoming vehicle because he thought he "had


enough time".


5. Conflict error - Driver received misleading or 

conflicting information which provided some legitimacy 

for his actions. 

Examples: 

(a) The subject vehicle pulled out from a 

side street because an oncoming vehicle had slowed 

down and signalled a right turn; collision resulted 

when the oncoming vehicle actually proceeded straight. 
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6. Other 

8. Unknown 

9. Inapplicable - no information failure 
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TYPE OF CONTROL FAILURE 

1. Primary control failure - Critical event resulted 

from driver losing control of vehicle leading to 

gross path deviations so as to precipitate an 

accident. Assumes intended path was available. (Leaving 

the road qualifies only if it can be assumed that the 

driver had information telling him the general location 

of the road.) 

Example: See example (a) under Critical Reason -

Control Failure. 

2. Induced control failure - Path deviations due to traveling 

over road surface defects or foreign matter on the road 

surface. 

Caution: Do not code Induced Control Failure simply because 

accident report indicates road was wet, icy, or the like. 

Report must provide other evidence, such as the driver's report, 

that the vehicle skidded. Without such evidence, "Unknown" 

must be coded. 

Example: See example (b) under Critical Reason -

Control Failure. 

8. Unknown - whether primary or induced 

9. Inapplicable - no control failure 
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.TYPE OF LOGISTIC REASON 

1.	 Proceed - passively continue along path with 

no relevant collision course. 

Examples: 

2.	 Before turn - usually refers to deceleration 

Examples: 

(a) Subject driver was slowing down to 

make a left turn. In the car following, the 

driver was looking out the window and struck the 

subject vehicle in the rear. 

3.	 To pass - usually refers to direction change: 

parallel path 

Examples: 

4.	 Park - Either subject unit did not break off 

existing collision course because it was parked, 

or reason for critical event was pre-parking 

manuever. 

Examples: 

(a) Subject vehicle was hit in the rear end


by another vehicle while subject was parked on the


side of the road.
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Other


Examples:


(a) Subject vehicle was temporarily stopped in 

traffic with its flashers on while waiting to back 

into a driveway, when it was hit in the rear. 

9. Inapplicable - reason was not logistic 
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CRITICAL SOURCE


This category applies only to the following critical reasons.


(a) External influence, external influence/passive, and 

alleged external influence -- Source is the external 

agent to which the subject vehicle responded. 

(b) Secondary -- Source is the target that vehicle struck. 

(c) Information failure -- Origin of the information which was 

not properly utilized. (N.B. The critical source does not 

refer to a thing that blocked information.) 

01-09 Vehicle number - A vehicle involved in the accident, but not 

the target for the subject vehicle. Code vehicle number. 

(See Codes 01-09 for Primary Event for explanation of numbering.) 

10 Target - The critical source is the same as the target. 

Example: The driver saw vehicle in front of him too late 

to avoid an accident. 

11 Non-accident vehicle 

12 Pedestrian or bicycle - Human on foot, on bicycle, or a 

non-road vehicle. 

13 Train 

14 Animal 

15 Traffic control signal 
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16 Traffic control sign 

17 Road - Surface, or temporary surface cover, or path of road. 

Example: holes; oil; snow; gravel; bumps; traffic lane 

96 Other 

98 Unknown 

99 Inapplicable - Critical reason was not external influence, 

secondary, or information failure. 
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CRITICAL REASON BASIS 

In this category the coder indicates whether the coding of critical 

reason was based on an explicit statement in the accident report or was inferred 

from the nature of the accident. 

1. Explicitly reported 

2. Inferred 

9. Inapplicable (critical reason unknown) 



PRIOR EVENT 

The prior event is the creation of a precritical condition, i.e. 

initiation of a collision course in which avoidance action is possible and 

appropriate. Consequently, the prior event is coded only when the critical 

event is "continue". 

Items in this category are nearly identical to those for critical 

event, the basic difference being that in the prior event, vehicle actions 

change the situation from normal to precritical. 

1.	 Imposed upon - An animate target changed its 

direction or speed to change a normal condition into 

a precritical one. 

Example: 

One vehicle is following another at a good 

distance on a highway. The lead vehicle stops to 

to make a left turn, well ahead of the rear vehicle. 

The rear vehicle is imposed upon.* 

2.	 Continue - Subject vehicle continued whatever it was doing as 

the situation changed from normal to precritical. That is, 

a collision course for which avoidance action was inappropriate 

(premature) continued to the point where avoidance action was 

appropriate. 

*In all examples for prior event, accident occurs when critical event is 
"continue". 
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3.	 Change speed - Subject vehicle changed its speed 

so as to convert a normal situation into a 

precritical condition. 

Example: 

Same as previous example. Change speed is


prior event for lead vehicle.


4.	 Change direction - Subject vehicle changed its 

direction to convert a normal situation into a 

precritical one. 

Example: 

By pulling out to pass Vehicle A on a 2-lane road, 

Vehicle B enters a head-on collision course with oncoming 

Vehicle C. Avoidance action is necessary and possible. 

6.	 Other 

8.	 Unknown - Insufficient information to determine. 

In some accident reports there may be no " 

indication of when the collision course was 

begun nor which vehicle initiated it. 

9.	 Inapplicable - Critical event was not "continue" 
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PRIOR EVENT CHANGE SPEED


PRIOR EVENT CHANGE DIRECTION


PRIOR EVENT DIRECTION


These categories provide the same kind of details about the prior 

event as their counterparts do for critical event. The items within each have 

the same meanings as those counterparts. 



PRIOR REASON 

This category explains prior event just as the critical reason 

explains the critical event. All items are essentially equivalent to those 

in critical event, except "external influence/passive" is not applicable to 

prior event. 

PRIOR REASON BASIS 

This category gives the coder's basis for coding prior reason, with 

the same kinds of items as critical reason basis. 
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CtJI AB1LiTY 

This category specifies how much responsibility the subject driver 

had for the accident, in the coder's judgment. This is where the coder 

specifies whether the driver did something he shouldn't have, or failed to 

do something he should have, in either case creating a dangerous, high-risk 

situation. 

1.	 Culpable - The subject vehicle was the first to create the 

dangerous situation. Clearly, there can be only one culpable 

driver per accident. 

Rule of Thumb: Unless there are explicitly stated 

extenuating circumstances, drivers in road departure 

accidents are coded "culpable." 

2.	 Contributory - While another vehicle or other source created 

the dangerous situation, the subject driver could readily have 

avoided involvement in the accident by a normal avoidance 

maneuver. 

3.	 Culpable/ contributory - The subject driver had some 

responsibility for the accident, but it is not clear whether 

he was culpable or contributory. 

4.	 Contributory/neither - At most, the subject driver was 

contributory, and he may not have been even that. 

5.	 Neither culpable nor contributory - Driver apparently had 

no responsibility for the accident; for him, the accident was 

virtually unavoidable. 
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8.	 Unknown - The report evidence is insufficient to judge 

culpability. 

Note: In some cases, the choice is between one driver-

vehicle being wholly culpable and the other not at all 

culpable, but it is unclear which is the culpable driver. 

These should be coded "unknown." 



CULPABLE VEIIICLE ACTION 

This category specifies the vehicle action underlying the coder's 

judgment of culpability in the previous category. In other words, it is the 

vehicle action to which the accident is attributable and for which the driver 

is considered responsible. 

The coder is to consider only the vehicle action, and not the 

driver's behavior nor intentions. Thus, all items in this category specify 

only observable vehicle actions. 

Actions in this category are more descriptive and less abstract 

than those in Critical Event. Furthermore, the driver may be judged not 

responsible for the Critical Event, while by definition, the driver is 

responsible for Culpable Action. 

Should more than one of the following items be applicable, select 

the one which seems most important to you. 

As an aid to coding, the items below are organized into subgroups. 

Recklessness 

01. Police chase 

Running from police 

02. High speed 

Over speed limit or too fast for conditions 

03. High acceleration 

Excessive or erratic acceleration 

04. Erratic lane changing 

Cutting in and out of traffic 



Chance-Taking 

05. Tailgating 

Following too closely 
Chance 

06. Crossing too close 
with 

Crossing directly before oncoming vehicle closeness 
of 07. Turning too close -

vehicles 
Turning directly in front of oncoming vehicle 

08. Passing too close 

Passing with close oncoming vehicle 

09. Proceeding blindly 

Proceed despite view obstruction 
Chance 

10. Passing blindly - with 
poor 

Passing on blind curve/hill 
visibility 

11. Ignore vehicle defect 

Proceed despite vehicle defect (e.g., bald tires; defective windshield 

wiper; brakes deficient; lights not working) 

Illegal F Dangerous Driving 

12. Disobey no-passing 

Passing in no-passing zone 

13. Disobey right-of-way 

Not yielding right-of-way 

14. Disobey stop sign/signal'

Disobeying stop sign or signal 

15. Disobey yellow light 

Failure to stop on yellow, so that vehicle passes through red light 

16. Disobeying red light 

Flagrant pass - through as well as premature start-up when green light is 

imminent 

17. Disobeying other sign/signal 
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18. Over centerline


Driving over/on centerline


19. On median 

Driving over/on median 

20. Wrong way 

Driving wrong way on 1-way street or entrance ramp 

21. On shoulder 

Driving on shoulder 

22. Parking lane driving 

Driving in parking lane 

Obstacle - Presenting 

23. Too slow 

Driving too slowly 

24. Sudden deceleration 

Slowing, braking rapidly and unnecessarily. 

25. Dangerous stop 

Stopped in dangerous location (not vehicle breakdown) 

26. Dangerous park 

Parking in dangerous location (not vehicle breakdown) 

Lighting/Signalling Misuse 

27. No headlights 

28. No turn signal 

Turn without signal 

29. Misleading signal 

E.g., left turn signal on right turn 

30. No hazard lights 

Nonuse of hazard lights 

C-56 ZS-5769-V-1 



Other 

31. Critical event 

Culpable action was the critical event. To be used only when none of 

the above items apply. 

32. Prior event 

Culpable action was the prior event. To be used only when none of the 

above items apply. 

96. Other 

99. Inapplicable 

Not culpable 
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APPENDIX AA 

-- Instructions -


How to Use the Accident Causal Coding Form


(1) For every question/item, one and only one answer is coded. 

(2) Your selected answer is coded by circling its number on the coding form. 

(3) The order in which questions are coded is as follows. Beginning with 

Primary Event (question 1), continue to code each question in the 

sequence they are listed unless the coding form instructs you to do 

otherwise. Thus, when there is no special instruction given to the 

contrary, you will always proceed from one question to the very next 

one in the sequence. You will be always "moving forward" through the 

form; instructions will not direct you backward until you reach 

question 23. That is the end of the "first pass". 

(4) If you correctly follow the procedure in (3), the questions you have 

coded on the first pass will include all the questions with circled 

question numbers. If you reach question 23 and an answer is not 

coded for each of the circled questions, you have made a mistake; 

review your coding to find your error. 

(5) As an added cue to direct your coding, double horizontal lines 

indicate that if you have coded the previous question, the next one 

is inapplicable and should be skipped in the "first pass". 

(6) If you have followed the correct procedure by the time you reach 

item 23, the only unanswered questions will be those which were 

inapplicable to the accident sequence as you have judged it. Go 

back over the form and circle the "inap" answers, which always have 

a 9 or 99 code. 
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(7)	 All questions should now have one and only one circled answer, except 

item 24. Circle the code which is your identifying number. The 

form is then complete. 
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APPENDIX CC 

How to Determine Coding Reliability 
Accident Causal Coding Scheme 

Coding reliability expresses in numerical form the degree of agreement 

between two coders in coding the same accident cases. 

To assure statistical independence of coding reliability is to be done 

only on the #1 (striking) vehicle from each case. 

Coding reliability is to be determined (a) for individual categories, 

and (b) across all relevant categories: 

(1) When determining reliability between two coders both using 

our coding manual, reliability is determined using all the 

categories; 

(2) When determining reliability between one coder using our 

coding manual and another using Perchonok's original scheme, 

exclude all categories concerning Prior Event (Prior Event, 

P.E. Ch. Speed, P.E. Ch. Direction, P.E. Direction, Prior 

Reason, Prior Reason Basis.) These categories are not comparable 

across the two systems. 

Reliability Within Individual Cate ories 

When determining the reliability for an individual category use the 

following formula: 

2 (# cases both coders judged applicable and agreed on specific code) x 100 
(# cases where coder 1 judged category applicable) + 
(# cases where coder 2 judged category applicable) 

2 (A) x 100= Reliability (per cent) 

C1 + C2 
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Exception: For reliability of Critical Reason Basis in regard.to Perchonok's 

"Category", determine reliability only for those cases where both coders 

considered the category applicable. Use formula [II]. 

Addition: For the Culpability category, also determine reliability using the 

Pearson product-moment correlation. Before doing so, however, recode the answers 

as follows: 

Culpable = I 

Culpable/Contributory = 2 

Contributory = 3 

Contributory/Neither = 4 

Neither = 5 

Unknown = 6 

Reliability Across Categories 

An overall reliability figure is obtained by summing across all categories. 

The formula is 

R = 2 J Ai 

(CIj + C2j ) 

j 

where j is a particular category. The formula simply sums numbers used in the 

reliabilities for individual categories. 

Results 

For every set of cases used in determining reliability, there will be 

a reliability figure for each category and an overall reliability figure. These 

figures will express degrees of agreement between two particular coders. 



APPENDIX D 

Programming Rules for the Perchonok Collision Types 
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PROGRAMMING RULES FOR THE PERCHONOK COLLISION TYPES 
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APPENDIX F 

Procedures to Increase

Driver Inclusion


The experience and discussions held on this project led to insights 

on methods to increase the rate of driver inclusion in studies where blood 

samples are needed. These insights are conveyed as the following 

recommendations. 

(a)	 Ideally, use a hospital that routinely obtains blood samples. 

Hospital reimbursement systems in Michigan, Texas, Illinois, 

and Pennsylvania make it more likely that such hospitals will 

be found there. 

(b)	 If a driver consent is needed: 

•	 Have a member of the research team on standby at or 

near the hospital(s) used: that individual should be 

exclusively responsible for asking drivers for a blood 

sample. 

•	 Provide copies of letters from the local Police Chief, 

Mayor, etc. assuring that the blood analyses will not be 

used to prosecute the driver, and encouraging his 

cooperation. 

•	 Provide the driver with a signed statement assuring him 

of the confidentiality of the data. 

(c) Well in advance of the data collection, prepare the 

emergency department staff for the study and solicit their 

ideas on the ways to make it most effective; if any staff 

members have major roles in the study, an incentive program 

or other form of payment should be considered. 
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(d) Concentrate on developing the driver recruitment process 

before starting any other data collection; a pilot phase 

to do that is recommended. 

(e) A member of the research team should keep in daily contact 

with the emergency department staff, with frequent contact 

of all shifts. Provide positive feedback and solicit 

suggestions. Do not neglect the night shift, which will be 

critical to the inclusion of alcohol-involved drivers. 

(f) Determine in advance whether the cooperating hospital has 

any problems which would interfere with the study, such 

as excessive caseloads, high staff turnover, staff morale 

problems, etc. If serious, perhaps consider another hospital. 

(g) Intrude as little as possible in the normal operations of the 

emergency department, and convey in advance understanding 

that medical needs take priority over research needs. 

(h) Obtain in advance the endorsement of the hospital administra

tion, including the chief executive, making sure they 

understand and approve of the research procedures. 
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APPENDIX F 

Drug Analysis Procedures 

Michael A. Peat, Dennis J. Crouch, 

and Bryan S. Finkle 

Center for Human Toxicology 
University of Utah 

Salt Lake City, Utah 
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Analytical Plan: 

For the analytical procedures described below it is necessary that the 

protocols described be strictly followed. Briefly, these are: 

1. Collection of at least 15 mls of blood in the tube provided. 

2. Remove S ml of blood immediately, centrifuge, collect the 

plasma and freeze. 

3. Shipment of samples to the Center for Human Toxicology by 

Federal Express. 

If this protocol is followed a suitable sample will be available for 

testing. The analytical scheme to be used must cover three major areas: 

screening,:confirmation of presumptive positives, and quantitation of 

the drugs detected. 

Section A: Volatile compounds. 

A GLC-FID screen for ethanol, methanol, acetone, and.isopropanol. This 

procedure is used routinely at CHT. 

Section B: Benzodi.azepines, trichloroethanol, and ethchlorvynol screen. 

1. Benzodiazepines: GLC-ECD will be used to screen for these 

drugs. 

By this procedure the following benzodiazepines will be detected: 

diazepam, desmethyldiazepam, flurazepam, desalkylflurazepam, chlor

diazepoxide,,prazepam and flunitrazepam. 

2. Trichloroethanol and ethchlorvynol: The extract from the 

benzodiazepine screen will be used. Sample will be screened 

on a 10% SP 1000 using GC-ECD. 

Section C: Radioimmunoassay screens. "Abuscreen" radioimmunoassay kits 

developed and produced by Roche Diagnostics will be used to screen the 

samples for barbiturates, morphine, codeine and related narcotics, phen

cyclidine, and cocaine and its metabolites. These procedures are widely 

used by practicing toxicologists, including those at CHT. 
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In addition to using immunoassay for screening for these compounds, 

plasma samples will be tested for 69-tetrahydrocannabinol (69-THC) 

using a similar technique. { 

Section D: Basic drug screen. If a detailed survey of drugs in injured 

drivers is to be carried out, it is imperative that there be a suitable 

screening technique for basic drugs. Recent procedures have been published 

(3) utilizing nitrogen phosphorous detector. Although these workers (Pierce, 

et al.) quoted a lower limit of 500 ng/ml for the drugs studied, further 

work has shown that with an increase in sample size this can be reduced 

by a factor of approximately five for most drugs. 

Section E:., Anticonvulsants, glutethimide, and carbamate screen. 

1. Anticonvulsants and glutethimide: These agents will be detected 

by high pressure liquid chromatography. Recently a procedure 

for the quantitation of anticonvulsants in serum samples using 

HPLC has been published (4). This method has been modified for 

the screening of blood samples to include both this group of 

drugs and glutethimide. 

2. Carbamates: Approximately 25% of the residue available after 

HPLC screening will be examined for the carbamates (meprobamate 

and carisprodol) by thin layer chromatography (TLC). Although 

a number of workers have used GLC-FID for these compounds, ex

perience at CHT has shown that TLC is a more reliable screening 

technique avoiding thermal decomposition problems encountered 

with meprobamate by GLC. 

Section F: CNS stimulant screen. As outlined above, RIA will be used 

to test for cocaine and its metabolites. The remainder of the commonly 

encountered stimulants, eg., amphetamine and methamphetamine will be 

screened by GLC-NPD. 

Confirmation of Presumptive Positives 

Section B: Benzodiazepines, trichloroethanol and ethchlorovynol. 

1. Benzodiazepines: The procedures used to screen for the basic 

drugs will also detect the commonly encountered benzodiaze

pines and will, therefore be used as a confirmatory technique 

in the majority of cases. 
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2. Trichloroethanol and ethchlorovynol: Gas chromatography-

electron impact mass spectrometry (GC-EIMS) will be used to 

confirm these compounds. 

Section C: Radioimmunoassay screen. GC-MS will be used to confirm 

the presence of morphine, codeine, phencyclidine, A9-THC, and cocaine 

and its metabolites. 

The barbiturates will not be confirmed by GC-MS; a combination of HPLC 

and GLC will be used. The modification of the HPLC procedure developed 

at CHT resolves the commonly encountered barbiturates from the anti-

convulsants and will, therefore, be used to confirm the.former. Un

fortunately, the HPLC solvent system does not resolve amobarbital from 

pentobarbital; the residue from the Section E screen will be used to 

differentiate these drugs. 

Section D: Basic drugs. GC-CIMS will be used to confirm any pre

sumptive positives detected in this group. The extract from the NPD 

screen will be used without further treatment and, in a similar manner 

to Section C, a positive identification made on the basis of retention 

time and the molecular ion generated, using ammonia as reagent gas. The 

gas chromatographic column packing used will be 3% OV-17 on Gas Chrom 

Q 100-120. 

Section E: Anticonvulsants, glutethimide and carbamates. 

1. Anticonvulsants: A GLC-FID procedure will confirm any pre

sumptive positives. 

2. Glutethimide and carbamates: GC-EIMS will be used to confirm 

these compounds and the residue from the Section E screen used, 

provided no amobarbital or pentobarbital have been detected. 

If either of these are present, a separate extract will be set 

up for this confirmation. 



Section F: CNS stimulants. The extract from the GLC-NPD screen will 

be used to confirm this group of drugs. A GC-CIMS procedure has been 

developed for this. 

Quantitation. The techniques to be used are shown in Table 1. All of 

the procedures involve the addition of internal standards before ex

traction. In the GC-CIMS procedures these will be deuterated analogs 

of the drugs to the quantitated. Each method will meet the necessary 

sensitivity, accuracy, and precision requirements. 

Summary. The analytical scheme detailed above was developed to satisfy 

certain sensitivity requirements and to minimize sample volume. Table 2 

shows the important drug classifications that will be detected and 

quantitated using this scheme and the sensitivity limits that will be 

obtained for each classification. 

Listed in Table 3 are some drugs that are not included together with the 

reason for leaving them out of the analytical scheme. Assays are avail

able for most of these drugs; however, the cost in both sample and develop

ment time greatly outweighs any possible benefits. It is for this major 

reason that these drugs have been excluded. 
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Table 1: Quantitation Procedures 

Section 

A. 1. Ethanol and related 

volatiles 

B. 1. Benzodiazepines 

2. Trichloroethanol


and ethchlorvynol


C. 1. Barbiturates 

2. Morphine and codeine 

3. Phencyclidine 

4. Cocaine and


benzoylecgonine


D. Basic drugs 

E. Anticonvulsants 

Glutethimide 

Carbamates 

F. CNS stimulants 

Procedure 

GLC-FID 

GLC-ECD


GLC-ECD


HPLC


GLC-NPD


(for amo and 

pentobarbital) 

GC-CIMS 

GC-CIMS 

GC-CIMS 

GLC-NPD 

GC-CIMS 

(tricyclic anti

depressants) 

HPLC


HPLC


GLC-FID


GLC-NPD 

Internal Standard 

n-propanol 

Flunitrazepam 

Deuterated analogs 

Deuterated analogs 

Deuterated analogs 

SKF-525A, (for 

example) 

Diphenhydramine 

Propylamphetamine 
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Table 2: Drug Classifications and Sensitivity Limits. 

Classification 

Volatile compounds 

Benzodiazepines 

Barbiturates 

Non-barbiturate 

sedative hypnotic 

Narcotic analgesics 

Antidepressants 

Antipsychotics 

Antihistamines 

CNS stimulants 

Anesthetic agents 

Anticonvulsants 

"Drugs of abuse" 

Examples 

ethanol, methanol, 

ethylene glycol 

diazepam, desmethyldiazepam 

desal kyl f 1 urazepam 

amobarbital, pentobarbital 

phenobarbital 

trichloroethanol and 

ethchlorvynol 

glutethimide 

meprobamate 

methaqualone 

morphine, codeine 

methadone, LAAM2 

meperidine, propoxyphene, 

pentazocine 

amitriptyline, nortriptyline 

imipramine, desipramine, 

doxepin 

chlorpromazine, trifluoperazine 

diphenhydramine, 

chlorpheniramine 

cocaine 

amphetamine, methamphetamine 

lidocaine 

phenytoin, phenobarbital 

primidone, carbamazepine 

phencyclidine 

i9- tetrahydrocannabinol 

Sensitivity) 

10 mg% 

1.0 jig/ml 

5.0 pg/ml 

0.1 pg/ml 

0.025 jig/ml 

0.1 pg/ml 

0.1 pg/ml 

0.1 jig/ml 

0.1 pg/ml 

0.025 pg/ml 

0.05 jig/ml 

0.1 pg/mi 

1.0 pg/ml 

0.012 pg/ml 

0.001 pg/ml 

1The sensitivity limit will depend upon the technique used; for example 

RIA is more sensitive than GLC-NPD as a screening technique. 

2If this drug is indicated, then a more sensitive GC-CIMS procedure will 

be used. 

ZS-5769-V-i
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Table 3: Drugs That Have Been Omitted. 

Drug Available Analytical Reason(s) for Omission 
Techniques 

LSD	 RIA, HPLC-RIA 1. Not widely abused. 

2. Cost of developing assay. 

3. Require extra sample. 

4. Extensive metabolism. 

Methylpheriidate	 GC-CIMS (for meta- 1. Extensive metabolism. 

bolites) 2. Cost of developing assay. 

3. Require extra sample. 

Antidiabetic HPLC 1. A non-routine procedure. 

agents 2. Require extra sample. 

3. Cost of developing assay. 

Nicotine GC-CIMS	 Study does not ask the required 
questions. 

Carbon monoxide GLC-FID	 Study does not ask the required 
questions. 

Haloperidol	 GLC-ECD An "in-hospital" drug. 

Phenelzine	 Has been withdrawn fron the market. 

Digoxin and RIA Test could be arranged. 

digitoxin 

Lithium	 AA Test could be arranged. 

Propanolol	 HPLC, GLC-ECD 1. A non-routine procedure. 

2. Cost of developing assay. 

3. Require extra sample. 
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APPENDIX G 

Special Rules for Identifying 

Certain Parent Drugs and 

Drug Groups 
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Programming Rules for Parent Drugs and Drug Groups 

Special rules were programmed for the identification of certain 
parent drugs, based on the substances actually found in the blood samples. 
They are not intended to be more generally applicable. The rules were as 
follows: 

1. Chiordiazepoxide 

a.	 Presence of CHLORDIAZEPOXIDE = presence of: 
chlordiazepoxide or desmethylchlordiazepoxide or demoxepam. 

b.	 Absence of CHLORDIAZEPOXIDE = absence of:

all above three drugs.


c. Else, CHLORDIAZEPOXIDE presence is unknown. 

2. Chlordiazepoxide/Diazepam/Chlorazepate/Prazepam (C/D/C/P) 

a.	 Presence of C/D/C/P =

presence of: desmethyldiazepam

and

absence of: chlordiazepoxide and diazepam


b.	 Unknown presence of C/D/C/P = unknown presence of:

all above three drugs.


c. Else, C/D/C/P is absent. 

The special rules for identifying drug groups are as follows: 

1. Analgesics 

a.	 Presence of ANALGESIC group = presence of:

codeine or propoxyphene.


b.	 Absence of ANALGESIC group = absence of:

both drugs above.


c. Else, ANALGESIC group presence is unknown. 

2. Anticonvulsants 

a.	 Presence of ANTICONVULSANT group = presence of:

carbamazepine or phenobarbital or phenytoin.


b.	 Absence of ANTICONVULSANT group = absence of:

all above three drugs.


c. Else, ANTICONVULSANT group presence is unknown. 



3. Sedative-hypnotics 

a.	 Presence of SEDATIVE-HYPNOTIC group = presence of: 
amobarbital or butalbital or desalkylflurazepam or meprobamate 
or methaqualone or secobarbital or trichlorethanol. 

b.	 Absence of SEDATIVE-HYPNOTIC group = absence of:

all above seven drugs.


c. Else, SEDATIVE-HYPNOTIC group presence is unknown. 

4. Tranquilizers 

a.	 Presence of TRANQUILIZER group = presence of: 
chlordiazepoxide or demoxepam or desmethylchlordiazepoxide or 
desmethyldiazepam or diazepam. 

b.	 Absence of TRANQUILIZER group = absence of:

all above five drugs.


c. Else, TRANQUILIZER group presence is unknown. 

G-3	 ZS-5760-V-1 
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APPENDIX H


Data Code Sheets
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TABLE I-1; - AGE GROUP BY SUBSAMPL

.:iEGkUUP SU35AMPL

F 2EUUENCY
CcLL C11I2

PERCENT
R04 PCT
COL PCT DRUG FtEILO 8AC'OlNLY83AC OjTHC ONLYITRANO ON1ETOH PLUJSTNSR POI

c ` TOTAL
--------+-------+-------+-_---+---__-+-------+--------+---------+
UNKNOWN 0 0 1 0 0 1 0

. • . . .

. . . • . . !
----- ---+ -------+-------+-- _ _--+-------+---__.--+_-------+------- +
UNDER 21 48 7 1-2 2 1 11 5 86

0.6 7.7 0.1 0.4 1.8 1.4 0.1
I

10.21 1.49 2.55 0.43 0.21 2.34 1.06 18.30
55.81 8.14 13.95 2.33 1.16 12.79 5.81
16.38 50.00 19.67 11.76 5.26 26.19 20.83

21-30 117 5 25 12 4 20 8 191
0.0 0.1 0.0 3.8 1.8 0.5 0.3

24.89 1.06 5.32 2.55 0.85 4.26 1.70 40.64
61.26 2.62 13.09 6.28 2.09 10.47 4.19
39.93 35.71 40.98 70.59 21.05 47.62 33.33

31-64 102 2 24 3 14 11 8 164
0.0 1.7 0.3 1.4 8.2 0.9 0.0

21.70 0.43 5.11 0.64 2.98 2.34 1.70 34.89
62.20 1.22 14.63 1.83 8.54 6.71 4.88
34.81 14.29 39.34 17.65 73.68 26.19 33.33

----+---------+-------+-------+-----+--------+ __
65+ 26 0 0 0 0 0 3 29

3.5 0.9 3.8 1.0 1.2 2.6 1.6
5.53 0.00 0.00 0.00 0.00 0.00 0.64 6.17

ts9.66 0.00 0.00 0.00 0.00 0.00 10.34
8.87 0.00 0.00 0.00 0.00 0.00 12.50

TOTAL 293 14 61 17 19 42 24 470
62.34 2.98 12.98 3.62 4.04 8.94 5.11 100.00

 **

N

N

V
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        *

TABLE 1-2. - ENVIRONMENT BY SUBSAMPL

^vJ l%20N SU3SAMPL

 **

Frt=uuE,iCY
CELL CH12

PL CEr4T
RJM PCT
COL PCT [CrtUL Fr2EILO 8AC Ojhl BAC OI THC ONLY) T ANU ON I ETOH PLO) OTHER PO) TUT AL

--------+------+-------+-------+--------+------ --+------+----- +
UNrCNO+lN 1 0 0 O O 1 O •

UrtdAN 142 7 31 • 9 7 27 13 236
0.1 0.0 0.0 0.0 0.7 1.7 0.1

30.21 1.49 6.60 1.91 1.49. 5.74 2.77 50&21
60.17 2.97 13.14 3.81 2.97 11.44 5.51
48.63 50.00 50.00 52.94 .36.84 64.29 54.17

---------+--------+-------+-------+------+-----+----- t _ _----+
SUBURB 142 7 30 8 12 15 11 225

0.0 0.0 0.0 0.0 0.9 1.3 0.0
30.21 1.49 6.38 1.70 2.55 3.19 2.34
63.11 3.11 13.33 •3.56 5.33 6.67 4.89
48.63 50.00 48.39 47.06 63.16 35.71 45.83

RORAL 8 0 1 0 0 0 0
1.0 0.3 0.0 0.3 0.4 0.8 0.5

1.70 0.00 0.21 0.00 0.00 0. 0 0. 0.00 1.91
88.89 0.00 11.11 0.00 0.00 0.00 0.00
2.74 0.00 1.61 0.00 0.00 0.00 0.00

1OTAL 292 14 62 17 19 42 24 470
62.13 2.98 13.19 3.62 4.04 8.94 5.11 100.00



        *

TABLE 1-3. - HORIZONTAL ALIGNMENT BY SUBSAMPL

riJ-2ALYN Sv3SAgPL

FRCiQUENCY
CELL CHIL

PcRCC vT
ROW PCT
COL PCT RUG FRE1L0YSAC 01 BAC 01THC ONLYI RANU C 4 E TOH PLU1 THE R P

NLY
01

1 TUTAL

UNKNO44 22 2 8 1 0 6 1

NA 0 0_, - 0 1 0 0

STRAIGHT 243 8 39 .12 17 33 22 374
0.4 0.6 1.5 0.3 0.1 0.0 0.2

57.04 1* 88 9015 • 2.82 3.99 7.75 5.16 87. 79
64 . 97 2 . 14 10 . 43 3 . 21 4 . 55 8 . 82 5 . 68
91.35 66.67 72.22 75.00 94.44 89.19 95.65

L CURVE 11 2 13 2 1 3 1 33
4.5 1.2 18.6 0.5 0.1 0.0 0.3

2.58 0.47 3.05 0.47 0.23 0.70 0.23 7.75
33.33 6.06 39.39 6.06 3.03 9.09 3.03
4.14 16.67 24.07 12.50 5.56 8.11 4.35

R CURVE 12 2 2 2 0 1 0 19
0.0 4.0 0.1

I
2.3 0.8 0.3 1.0

2.82 0.47 0947 • 0.47 0.00 0.23 0000 4.46

63.16 10.53 10.53 10.53 0.00 5.26 000.0
4.51 16.67 1 3.70 12.50 0.00 2.70 0.00

--- ---+--------+--------+---------+---------+-r--+--------+-_^----+
TUTAL 266 12 54 16 . 18 37 23 426

100.0062.44 2.82 12.6d 3.76 4.23 8.69 5.40

 **



TABLE 1-4. - LIGHTING BY SUBSAMPL 

LIv-tII'-%<a SJuSA'9?L 

t= 1Lt:JC VC:Y 
CELL 0112 

PdRC_' T 
r3 pCI 
COL PCT D JG Fr2EILOYBAC OlNLYBAC O`TriC 0 &YI T ANJ ONIETOrl PLU'SThE P01 TOTAL 

t y 

uN cNO•:y 21 3 9 3 2 it 1 • 

_-_----__--.---t -- _ ..r.._t--------+---------+--------+---_..-+--------+--------+ 
265 DAYTIME 203 2 15 9 12 6 18 

6.1 3.5 10.0 0.0 0.2 9.9 0.9 
48.10 0.47 3.55 2.13 2.84 10,42 4927 62.60 
76.60 0.75 5.66 3.40 .4.53 2.26 6.79 
74.63 18.18 28.30 64.29 70.59 18.75 78.26 

---------t-------- +-------_+,._----+---------+------+------+_ . --t 

LITtO 53 4 25 .4 2 18 4 110 
4.5 0.4 9.1 0.0 1.3 11.2 0.7 

12.56 0.95 5.92 0.95 0.47 4.27 0.9 5 26.07 
48.18 3.64 22.73 3.64 1.82 16.36 3.64 
19.49 36.36 47.17 28.67 11.76 56.25 17.39 

INT LITE ONLY -1 0 2 0 0 1 0 4 

100 0.1 4.5 0.1 0.2 1.6 0.2 
0.24 0.00 0.47 0.00 0.00 0.24 0.00 0.95 

25.00 0.00 50.00 0.00 0.00 25.00 0.00 
0.37 0.00 - 3.77 0.00 0.00 3.13 0.00 

3 7 1 43 NO LI TE 15 5 11 1
5.8 13.4 5.8 0.1 0.9 4.3 0.8 

3.55 1.18 2 *61 0.24 0.71 1.66 0 .2 4 1 0.19 
34oad 11.63 25.58 2.33 6.98 16.28 2.33 
5.51 45.45 20.75 7.14 17.65 21.88 4.35 

TOTAL 272 11 53 14 17, 32 23 422 
100.00 64.45 12.56 3.32 4.03 • 7.58 2.61 5.45 



TABLE 1-5. - ROAD CONDITION BY SUBSAMPL 

S U3 SA ► •: PL 

r•2CJU;NCY 
CELL CHI 1 

PERcc" NT 
R04 PCT 
COL PCT RUG F.2E LOYt3AC O l FLYB AC O I ThC ONLY) RANU ON E TOH PLUJ THE R PO' 

TOTAL 

JNKN044 4 0 2 0 0 2 0 

DRY 203 5 45 15 13 31 17 329 
0.0 2.4 0.1 0.7 0.0 0.1 0.0 

43.75 1.08 9.70 3023 2.80 6.68 3.66 70.91, 
61.70 1.52 13.68 4.56 3995 9.42 5.17 
70.24 35.71 15.00 88.24 68.42 75.61 70.83 

WE T 60 7 1 0 1. 6 9 6 99 
0.0 5.4 0.6 1.9 0.9 0.0 0.2 

12.93 1.51 2.16 0.22 1.29 1.94 1.29 21.34 
60.61 7.07 10.10 1.01 6.06 9.09 l 6.06 
20.76 50.00 16.67 5.88 31.58 21.95. • _ __25.00 

SNUH/ICE 24 
0.6 

2 
1.0 

4 
0.0 

1 
0.0 

0 
1.4 

1 
1.3 

1 
0.3 

^ 33 

5.17 0.43 0.86 0.22 0.00 0.22 0.22 7.11 
72.73 6.06 12.12 3.03 0.00 3.03 3.03 
8.30 14.29 6.67 5.88 0.00 2.44 4.17 

SLV Sri 2 0 1 0 0 0 0 3 
0.0 0.1 1.0 0.1 0.1 0.3 0.2 

0.43 0.00 0.22 0.00 0.00 0.00 0.00 0.65 
66.67 0.00 33.33 0.00 0.00 0.00 0.00 
0.69 0.00 1.67 0.00 0.00 0.00 0.00 

TOTAL 289 14 60 17 19 41 24 464 
62.28 3.02 12.93 3.66 4.09 8.84 5.17 100.00 



        *

TABLE 1-6. - ROAD SECTION BY SUBSAMPL

RJAUSECT SUt3SAMPL

FAE<^UE;*CY
CdLL CH12

PERCENT
1404 OCT
CUL OCT YBAC OtTHC ONLYIIRANO ONIETOn PLO OTHER PCIERUCT FREILO BAC OlNL

LY TOTAL

UNKNOWN 22 2 9 2 y 0 6 1

NA 5 0 0 0 1 0 0

--------------+--------+--------+ - - -- -+----- +---- - --+--------+--------+
CURV€-INT REL 7 1 3 1 0 1 0 13

0.2 1.1 1.2 0.6 0.6 0.0 O•T
1.65 0.24 0.71 0.24 0.00 0.24 0.00 3.07

53.85 7.69 23.08 7.69 0.00 7.69 0.00
2.63 13.33 5.66 6.67 0.00 2.70 0.00 _

CU' VE-NUN INT 1 5 3 1 1 2 1 3 1 36
2.5 3.9 9. 4 0.4 0.2 0.0 0.5

3.54 0.71 2.59 9 0.47 0.24 0.71 0.24 3.49
41.67 8.33 30.56 5.56 2.78 8.33 2.78
5.64 25.00 20.75 13.33 5.56 8.11 4.35

---------------
STri-PINT REL 132 5 17 , 5 6 16 10 191

1.2 0.0 2.0 0.5 0.5 0.0 0.0
31.13 1.18 4.01 1.18 1.42 3.77 2.36 45.05
69.11 2.62 8.90 2.62 3.14 8.38 5.24
49.62 41.67 32.013 33.33 33.33 43.24 43.4 8

S1R-N0'41NT 93 3 20 6 10 16 8 156
0.2 0.5 0.0 0.0 1.7 0.4 0.0

21.93 0.71 4.72 1.42 2.36 3.77 1.89 36.79
59.62 1.92 12.82 3.85 6.41 10.26 5.13
34.96 25.00 37.74 40.00 55.56 43.24 34.78

DRIVEdY/ALLEY 19 0 2 1 1 1 4 y 213
0.1 0.8 006 0.0 0.0 0.9 4.1

4.48 0.00 0.47 0.24 0.24 0.24 0.9' o.60
67086 0.00 7.14 3.57 3.57 3.57 14.29

7.14 0.00 3.77 6.67 5.:56 2.70 17.39
--------------
TJ IAL 266 12 53 15 18 37 23 4241

62.74 2.83 12.50 3.54 4 *25 60 73 5.42 1O '. C 0

Cm

 **



--- - ----------

TABLE 1-7. - ROAD TYPE BY SUBSAMPL 

RJA-)rYN: ZiJ-JSA!i?L 

F.tc JUC:Ne Y 
CELL CriIL 

PA.2CCNT 
tO 1 PC I 
CUB. PCT R UG FrttILOYdAC-0 ri I dAC 01Tr1C O`LY LYANU UNI TUH NLU^OTh£4 PO 

N OTAL 

UN *G ROAD 31 4 8 1 0 10 2 ____ 5.6
0.5 3.2 0.1 0.5 2.3 5.3 0.3 

6.61 0.85 1.71 0.21 0.00 2.13 0.4 3 11.94 
55.36 7.14 14.29 1.79 0.00 17.86 3.57 
10.58 28.57 13.11 5.88 0.00 24.39 8.33 

DRIVE/ALLEY 6 0 1 0 0 0 2 9 
0.0 , 0'.3 0.0 0.3• 0.4 0.8 5.1 

1.28 0000 0.21 0.00 0.00 0.00 0.4 3 1.92 
66.67 0000 11.11 0.00 0.00 0.00 22.22 
2.05 0.00 1.64 0.00 0.00 0.00 8.33 

------------+-------+--------+-----+--------+--------+------+- -----+ 

PARKLOT .6 0 2 0 1 0 0 9 
0.0 0.3 0.6 0.3 1.1 0.8 0.5 

1.2d 0.00 0.43 0.00 0.21 0.00 0.00 1.92 
66.67 0.00 22.22 0.Q0 11.11 0.00 0.00 
2.05 0.00 3.28 0.00 5.26 0000 0.00 

RAMP 12 2 1 3 0 0 1 19 
0.0 3.6 0.9 7.8 0.8 1.7 0.0 

2.56 0.43 0.21 0.64 0.00 0.00 0.21 4.05 

63.16 10.53 5.26 15.79 0.00 0.00 5,26 
4.10 14.29 1.64 17.65 0.00 0.00 4.17 

OTHR 1 i 0 0 0 0 0 0 1 
0.2 0.0 0.1 0.0 .0.0 0.1 0.1 

.0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.21 
100.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.34 0.00 0.00 0.00 0.00 0.00 0.00 

TOTAL 293 14 61 17 19 41 24 459 

62.47 2.99 13.01 3.62 4.05 8.74 5.12 100.00 



TABLE 1-7. - (CONTINUED) 

RJA-)TYd-- SJ=iSIyY'L 

F•IE:)J :NCY 
CELL C.-i12 

?t:iCc'+T 
:2U.1 PCT 
COL PCT RUS FRE LO dAC O 

E INLY 
1I dAC Q 

I NLY I 
nC ONLY RANL) Ut.t 

I LY IS TOn PLU I TP€R S PO 
TOTAL

UNKNOYY o  0 1 0 0 2 0 1 • 

. 

-+-"--_---}--------+-...^-_. ---°--_-------+--------- t-._s---- __--^_.}_._.--._-_. + 

L IA ACCESS 10 0 5 1 2 3 1 22 
1.0  0.7• 1.6 0.1 1.4 0.6 0.0 

2.13  0.00 1.07 0.21 0.43 0.64 0.21 4.69. 
45.45  0.00 22.73 4.55 9.09 13.64 4.55 
3.41  0.00 8.20 5.88 10.53 7.32 4.17 

-------------- -+---------+------- _--------+------+--_ _- ._+__^__ ___t 
UTHR DIV 14 0- 6 1 3 0 0 24 

0.1  0.7 2.7 0.0 4.2 2.1 1.2 
2.99  0.00 1.28 0.21 0.64 0.00 0.00 5.12 

S3.33  0.00 25.00 4.17 12.50 0.00 0.00 
4.78  0.00 9.64 5.88 15.79 0.00 0.00 

OTHH 14ULTLANE 108  3 13 5 7 9 6 151 
2.0  0.5 2.2 0.0 0.1. 1.3 0.4 

23.03  0.64 2.77 1.07 1.49 1.92 1.28 32.20 
71.52  1.99 8.61 3.31 4.64 5.96 3.97 
36.86  21.43 21.31 29.41 36.94 21.95 25.00 

2-LANE 2-4AY 102 5 24 5 5 19 12 172 
0.3 0.0 0.1 0.2 0.6 1.0 1.2 

21.75 1.07 5.12 1.07 1.07 4-.05 2.55 36.67 
59.30 2.91 13.95 2.91 2.91 11.05 6.98 
34.81 35.71 39.34 29.41 26.32 46.34 50.00 

1-WAY 3 0 
0.1 0.2 

1 1 1 0 0
0.1 2.8 2.4 0.5 0.3 

6 

0.64 0.00 0.21 0.21 0.21 0.00 0.00 1.28 
50.00 0.00 16.67 16.67 16.67 0.00 0.00 

1.02 0.00 1.64 5.68 5.26 0.00 0.00 

TOTAL 293 14 61 17" 19 41 24 469 
62.47 2.99 13.01 3.62 4 .05 8.74 5.12 10('.(70 
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TABLE 1-8. - SEASON BY SUBSAMPL

 **

S_ASQLN SJ3SA:)?L

F.2_JUE-.CY
CELL C:,I2

r>`?CENT I
R04 PCT
CJL PCT DRUG F.tE [ OYdAC 0

tt
ril 6AC OI T.C ONLY 1 ANU LN I E TOH PLU1 OTHE 4 PO I

TOTAL

SPRING •70 3 13 5 S 16 12 124
0.6 0.1

14.83 0.64
0.7 0.1 0.0 2.0 5.1

2.75 1.06 1.06 3.39 2.54 26.27
56.45 2.42 10.48 4.03 4.03 12.90 9.68
23.49 21.43

---------+--------+--
20.97 29.41 26.32 37.21 50.00

t .:^._..---+----°---+-- --+-=------+------ +
6SU4•+4ER 84 2 18 6 8 10

0.10.0 1.0 0.0 0.3 1.3 0.4
134

17.80 0.42 3.81 1.27 1.69 2.12 1.27
4.4862.69 .1.49 13.43 4.48 5.97 7.46

28.39

28.67 14.29 29.03 3.29 42.11 23.26 25.00
------- +---------+--------+--------+--------+----t --------+--- -+

3FALL 77 5 17 4 4 11
1.60.0 0.6 001 0.0 0.2 0.0

121

0.6416.31 1'.06 3.60 0.85 0.85 2.33
2.4863.64 4.13 14.05 3.31 3.31 9.09

25.64

26.28 35.71 27.42 23,53 21.05 25.58 12.50

6 3a INTER 62 4 14 2
0.3 0.6 0.3 0.5 0.8 0.7 0.6

93

0.6413.14 0.85 2.91• 0.42 0.42 1.27
3.23b6.67 4.30 15005 2.15 2.15 6.45

19.70

12.5021.16 28.57 22.58 11.76 10.53 13.95

43 24.TOTAL 293 14 62. 17 19
5.0862.08 2.97 13.14 3.60 4.03 9.11

472
100.00



TABLE 1-9. - SEX BY SUBSAAIPL 

5EX SU3SAMPL 

F^tEOUENCY

CELL CHI2


Pc ►' CcNT

R04 PCT

COL PCT O UG FREILO 8AC OINLYt3AC OlTHC ONLYLTRANJ CNlETON PL UIOTHER P01 

T OTAL 
-- ---+--------+--------+------.-+--------+--- ---+---------+--------+ 
rd 171 8 48 15 7 34 12 295 

O.d 0.1 2.2 1.8 2.0 1.9 0.6 
36.23 1.69 10.17 3.18 1.48 7.20 2.54 62.50 
57.97 2.71 16.27 5.08 2.37 11.53 4.07 
58.36 57.14 77.42 88.24 36.84 79.07 50.00 

F 122 6 14 2 12 9 12 177 
1.3 0.1 3 . 7 3.0 3.3 3.1 1.0 

25.85 1.27 2.97 0.42 2.54 1.91 2.54 37.50 
68.93 3.39 7.91 1.13 6.78 5.08 6.78 
41.64 42.86 22.58 11.76 63.16 20.93 50.00 

TOTAL 293 14 62 17 19 43 24 472 
62.08 2.97 13.14 .3.60 4.03 9.11 5.08 100.00 



        *

TABLE 1-10. - TIME OF DAY BY SUBSAMPL

 **

T I':_ )AY -i 5 J Ste PL

r: -Z C IJ=Nt,Y
CLLL CH12

P,-; 4 CEN T
.2J./ PC r
COL PC T D JL FR6 L3 H AC 0 r

i l B
AC Oj T hC ONLY IT ANt c IETO'i PLUJ OTri PO I TOT A L

NJJN-OPi-t 53 0 6 3 3 2 4 71
1.8 2.1 1.2 0.1 0.0 3.1 0.0

11.25 0.00 1.27 0.64 .0.64 0.42 0.85 15.07
74.65 0.00 8.45 4.23 4.23 2.82 5.63
18.15 0.00 9.68 17.65 15.79 4.65 16.67

3P:4-6PM4 79 0 8 7 2 6 6 108
2.2 3.2 2.7 2.5 1.3 1.5 0.0

16.77 0.00 1.70. 1.49 0.42 _ 1.27 1.27 22.93
73.15 0.00 7.41 6.48 1.85 5.56 5.56
27.05 0.00 12.90 41.18 10.53 13.95 25900

-----------+-------+--------+ --.._ +_-----+--_ -+_-- -+---_..- +
6P:4-9Pt4 40 3 9 _ 3 . 4 . 6 3 68

0.1 0.5 . 0.0 0. 1 0.6 0.0 0.1
8.49 0.64 1.91 0.64 0.85 1.27 0.64 14.44

58.82 4.41 13.24 4.41 5.88 8.82 4.41
13.70 21-43 14o52 17.65 21.05 13995 12050

YP:4-:4ION 25 1 5 2. 1 9 2 45
0.3 0.1 0.1 0.1 0.4 5.8 0.0

5.31 0.21 1.06 0.42 0.21 1.91 0.42 9.55
55.56 2.22 11.11 4.44 2.22 20.00 4.44
8.56 7.14 8.06 11.76 5.26 20.93 8.33

-------+-------+-------+-----+..-- ----+ -------+--------+ ------+
TOTAL 292 14 62• -17 19 43 24 471

62.00 2.97 13.16 3.61 4.03 9.13 5.10 100.00



        *

TABLE I-10. - (CONTINUED)

 ** T1:4 -DAfR SJ3SAM?L

F=REoU=NCY
CiLL Cii 12

►'ERCEN r
.1O ►1 PCT
COL PCT DRUG FRE1LL) dAC Ol

c
in SAC OiTriC ONLY

(
1`RANO 0i lSTOH PLU JOTrtE4 POI

TOTAL

UNKNL) aN 1 0 0 0 0 0 0 •

AIDN-3 AM 12 8 21 0 1 14 0 56
14.9 24.1 25.2 2.0 0.7 15.4 2.9
2.55 1970 .4o46 0000 0.21 _ 2.97 0.00 13.89

21.43 14.29 37.50 0.00 1.79 25.00 0.00
4.11 57.14 33.87 0.00 -5.26 32.56 0.00

H

3-6 AA 3 1 - 9 0 0 6 1 20
w 7.1 0.3 15.4 0.7 0.8 9.5 0.0

0.64 0.21 1.91 0.00 0.00 1.27 0.21 4.25
15.00 5.00 45.00 0.00 0.00 30.00 5.00
1.03 7.14 14.52 0.00 .0000 13.95 4.17

---------+-------+--------+-------+--------+-- -+-------+-^^-+

6-9 Al 36 0 2 2 1 0 2 45
3.7 1.3 2.6 0.1 0.4 4.1 0.0

t3.07 0.00 0.42 0.42 0.21 0.00 0.42 9.55
o4.44 0.00 4.44 4.44 2.22 0.00 4.44
13.01 0.00 3.23 11.76 5.26 0.00 8.33
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1.0 003 4.2 2.1 9.3 5.3 3.1
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8.92 0.21 0.42 0.00 1.49 0.00 1.27 12.31
72.41 1.72 3.45 0.00 12.07 0.00 10.34
14.34 7.14 3.23 0.00 36.84 0.00 25.00

TUTAL 292 14 62 17 19 43 24 471
62.00 2.97 13.16 3.61 4.03 9.13 5.10 100.00
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TABLE I-11-. - VEHICLE TYPE BY SUBSMIPL
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.soo

79.05

1 5 2PICKUP ETC 21 1 - 7 1
0.3 0.0 0.9 0.1 0.2 0.8 0.0

0.434.54 0.22 1.51 0.22 0.22 1.08
13.16 5.2655.26 2.63 18.42 2.63 2.63

8.337.29 7.14 11.67 5.88 5.26 12.20
---+--r_+-------+--- --+---------+--_----+-._-----i.----^}--

0 0 0
"f:UCK 4 O 0 0

0.4 0.20.9 0.1 0.5 0.1 0.2
0.000.86 0.00 0.00 0.00 0.00 0.00
0.00100.00 0.00 0.00 0.00 0.00 0.00
0.001.39 0.00 0.00 0.00 0.00 0.00

3d

8.21

4

0.86

7 1
i4CYCL' 27 2 8 6 0

0.7 0.1 _0:.3 9.1 2.,1 1.4 1.0

5.83 0.43 1.73 1.30 0.00 1.51 0.22
13.73 1.9652.94 3.92 15.69 11.76 0.00

4.179.38 14.29 13.33 35.29 0.00 17.07
}_._r^__}- . _---+-__-----+------- ♦ ------t- _. ---+-- --^+!--+

0utriR 4 0 0 0 0 - 0
0.2009 0.1 0.5 0.1. 0.2 0.4

0.000666 0900 0.00 0.00 o Oo 0.00
0.00 0.0 0 0.00100000 0.00 0.04 0.00

0.001.39 0.00 0.0 0 0.00 0.00 0.00
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5.1362.20 3.02 12096 3.67 4.10 3986
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4
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TABLE 1-12. - WEATHER BY SUBSAMPL

 ** WE.+Ui=-t SU6SA'4?L

r:2cJJc^JCY
CELL Crt12

PcRC`r4T
RJ.t PCT'
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------------+------+----=---+--_----+-------+-=----+--------+------- +
UN^CNOq,y 4 0 2 0 0 2 0 .

.

CL A-1 158 6 31 10 12 26 10 253
0.0 0.3 0.1 0.1 0.3 0.6 0.7

I
34.05 1.29 6.68 2.16 2.59 5.60 2.16 54.53
62.45 2.37 12.25 3.95 4.74 10.28 3.95
54.67 42.86 51.67 58.82 63.16 63.41 41.67

1 CLOUDY 75 1 17 6 4 7 10 120
0.0 1.9 0.1 0.6 0.2 1.2 2.3

.16.16 0.22 3.66 1.29 0.86 1.51 2.16 25. b6
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RAIN 33 6 8 0 3 H 3 61
0.7 9.q 0.0 2.2 0.1 1.3 0.0

7.11 1.29 1.72 0.00 0.65 1.72 0.65 13.15
54.10 9.84 13.11 0.00 4.92 13.11 4.92
11.42 42.136 13.33 0.00 15.79 19051 12.50

---------------+-------+--------1• -------+--------+-----+------+------+
29'SNJ4 23 1 3 1 0 0

1.3 0.0 0.1. 0.0 1.2 2.6 0.2
1 I

4.96 0.22 0.65 0.22 0.00 0.00 0.22 6.25
79.31 3.45 10.34 3.45 0.00 0.00 3.45
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0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.22
0.00 0.00 100.00 0.00 0.00 0.00 0.00
0.00 0.00 1.67 0.00 0.00 0.00 0.00

TJTAL 2d9 14 60 17 19 41 24 454
62.23 3.02 12.93 3.66 4.09 8.84 5017 10 7. CIO
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APPENDIX J 

REPLICATION OF PERCHONOK ANALYSES 

Replication of Analyses in Kenneth Perchonok's 1978 report, 

Identification of Specific Problems and Countermeasures 

Targets for Reducing Alcohol Related Casualties 

(U.S. Department of Transportation, National Highway 

Traffic Safety Administration, Report DOT-HS-803716.) 
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Basic questions this study addressed concern the relationships of 

alcohol and drugs to collision types, driver responsibility for crashes, 

and driver behavioral errors. To do this, the original proposal and subsequent 

contract specified that the data analyses would include the use of Kenneth 

Perchonok's "causal structure," a coding scheme for classifying key details 

of crashes. The resulting analyses provide a partial replication of Perchonok's 

1978 study of alcohol-related accidents. (Perchonok's study used police 

indications of alcohol involvement, while this study identified drinking 

drivers with blood tests.) 

Coding Perchonok's "Causal Structure" 

Before Perchonok's method could be applied in this study, a coding 

manual clearly describing the concepts and defining the terms was needed, to 

insure coding reliability. Consequently, that coding manual was produced 

in this project. Before describing the procedures in creating the manual, a 

brief description of the Perchonok analytic scheme is appropriate. 

Overview of Perchonok's system. Perchonok's scheme is basically a 

method to describe a traffic accident in terms of what happened, how it 

happened, and why it happened, particularly during the last few second when 

it was still possible to avoid the crash. While describing more than causes, 

the causes it does examine are the most immediate ones, particularly any driver 

errors that produced the crash. 

The scheme conceives an accident as comprising two basic events. 

The first is .the Primary Event,* the accident-defining collision between 

vehicles, a rollover, or some other happening. The second is the Critical 

Event, which describes the action of a vehicle, pedestrian, or some other 

object which occurred momentarily before the crash and after which a crash 

*Primary Event is our term, which seemed to more accurately label the variable

which Perchonok (1978) called the "Target."
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was virtually unavoidable. In addition to these basic events, sometimes 

a Prior Event is also coded to record significant actions preceding the 

Critical Event. 

Every accident has just one Primary Event and just one Critical 

Event, but they may be described differently from the perspective of each 

vehicle in an accident. Perchonok's scheme is set up to code a crash from 

the perspective of any one or all vehicles in the accident, according to the 

needs of the research. In a two-vehicle crash, for example, the accident may 

first be coded from the perspective of vehicle A, then coded again from the 

perspective of vehicle B. The vehicle whose perspective is being used in any 

coding is the Subject Vehicle, and whatever it impacts is called the Target. 

The paths and locations of the Subject and Target just prior to the Critical 

Event are also coded. 

The Critical Event may be considered the most immediate "cause" 

of an accident, e.g., one vehicle crosses the road centerline into the path of 

an oncoming vehicle. More explanatory as a "cause," however, is the Critical 

Reason, which tells what the subject driver did or did not do to effect the 

Critical Event. If a Prior Event is coded, the Prior Reason explains why that 

event happened. Perchonok's system also included a kind of summary variable, 

Culpability. Unlike the other variables, this one is basically a rating scale, 

by which the coder assesses the driver's responsibility for the accident. 

In summary, the following are the basic variables of Perchonok's 

system: 

(a) Primary Event 

(b) Critical. Event 

(c) Subject Path 

(d) Target Location 

(e) Target Path 

(f) Critical Reason 

(g) Culpability 
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There are, in addition, several other variables to record more 

specific details of the Critical Event and Critical Reason, as well as 

Culpable Behavior. These, like the Prior Event and Prior Reason, are used 

only when applicable. These subordinate variables were not used in this study. 

Developing the coding manual. A principle adopted in creating the 

manual was to keep the coding scheme as faithful to Perchonok's original 

conceptions as possible, with modifications only as needed to eliminate 

inconsistencies or to provide supplementary information. (Some modifications 

were recommended by Perchonok on the basis of his past experience with the 

system.) 

The procedure used was as follows. First, all available previous 

reports, papers, and notes in which Perchonok described the coding scheme were 

reviewed to glean any descriptions or interpretations of the variables in the 

coding scheme. These became the basis for writing the first draft of a coding 

manual in which all terms were defined, with explanatory discussions as needed 

for some of the more difficult concepts. An interative process was then 

followed, in which the coding manual was used to recode accident cases 

from Perchonok's 1978 study, and modifications to the manual were made 

where discrepancies with the 1978 coding revealed definitional problems. 

The procedure provided empirical assurance that the coding manual produced 

coding that was consistent with.that in Perchonok's 1978 study. Final 

modifications were made after Perchonok reviewed the manual. 

Coding reliability. Intercoder agreement was checked four times 

during the study, at intervals from the beginning, to the end of the coding. 

At these times, each coder independently recoded cases of the other coder, 

and agreement between them was determined.* The results (Table J-1) showed 

that initially intercoder agreement was somewhat low, but there was a gradual 

increase over time. Considering 80 per cent agreement as a minimum acceptable 

*Agreement was expressed in per cents. The method is described in an appendix 
to the coding manual in Appendix C of this report. 
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TABLE J-1


Coding Reliability -- Degree of Agreement

Between Coders on Cases From This Study


Basic Variables 

Primary Event 
Critical Event 
Subject Path 
Target Location 
Target Path 
Critical Reason 
Culpability 
Culpability Correlation* 

Subordinate Variables 

Speed Change 
Direction Change 
Direction 
Information Failure Type 
Control Failure Type 
Logistic Type 
Critical Source 
Critical Reason Basis 
Culpable Behavior 

OVERALL 

Set 1 Set 2 
(25 Cases) (25 Cases) 

92% 100% 
79% 77% 
92% 89% 
83% 89% 
73% 90% 
63% 73% 
73% 81% 

0.92 0.82 

(50%) (50%) 
88% 92% 
88% 88% 
17% 40% 

Critical 57% (100%) 
Reasons (67%) (0%) 

73% 80% 
63% 70% 
74% 63% 

72%' 78% 

Set 3 Set 4

(25 Cases) (25 Cases)


100% 100%

80% 92%

84% 92%

88% 84%

94% 90%

80% 80%

80% 72%


0.92 0.93 

(80%) (100%) 
78% 86% 
96% 86% 
50% 22% 

(80%) (100%) 
(---) (40%) 

83% 74% 
81% 80% 
86% 67% 

82% 84% 

Figures in parenthesis involve 3 or fewer cases. 

*Here, coder agreement is determined by Pearson r, treating culpability as 
a rating scale. 
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standard, and 90 per cent as a standard normally to be sought, it can be seen 

that some variables were coded with acceptable reliability, while others were 

not. Generally, the basic variables of,the Perchonok scheme had higher 

reliabilities than the subordinate variables. 

Of the basic variables in the system, Critical Reason most directly 

pertains to driver errors or failures. Unfortunately, it had the lowest 

reliability of the basic variables in the Perchonok scheme, attaining the 

marginal reliability of 80 per cent only after the coders had extensive 

experience. Three subordinate variables are intended to describe the particular 

kind of "information failure," "control failure," or "logistic" error made 

by drivers. As Table J-1 shows, however, the coding reliability of these 

variables was unacceptable, with the possible exception of Control Failure Type. 

In large part, these problems result from the difficulty in learning just what 

the driver did or did not do just prior to the Critical Event. 

As a final check on coding reliability, the same 100 cases used in 

Table J-1 were submitted to Perchonok to code independently. Table J-2 shows 

that Perchonok generally agreed somewhat less with each coder than they did 

with each other. Notice, however, that the trend of increasing agreement with 

successive cases appears here also. 

Determining collision type. In Perchonok's (1978) study, nine 

collision types were distinguished in the analysis, and these met the require

ment of describing the particular role of the driver's vehicle. These types 

are defined as combinations of the variables Critical Event, Subject Path, 

Target Location, Target Path, Direction Change and Speed Change. Exactly how 

these variables are combined for the collision types is detailed in Appendix D. 

Figure J-1 shows schematic diagrams of the nine types. 



        *

TABLE J-2
 **

Coding Agreement Between Perchonok and Coders

et 1S Set 2 Set 3 Set 4
Basic Variables Coder 1 Coder 2 Coder 1 Coder 2 Coder 1 Coder 2 Coder 1 Coder 2

Primary Event 84% 92% 100% 100% 92% 92% 100% 100%
Critical Event 64% 56% 88% 80% 72% 84% 80% 88%
Subject Path 80% 84% 80% 88% 80% 88% 88% 88%
Target Location 88% 84% 92% 80% 80% 80% 80% 88%
Target Path 75% 88% 80% 83% 65% 71% 74% 85%
Critical Reason 56% 56% 76% 68% 52% 56% 76% 64%
Culpability 64% 56% 64% 68% 68% 68% 72% 84%
Culpability Correlation* 0.74 0.59 0.56 0.70 0.83 0.83 0.90 0.93

Subordinate Variables

v
Speed Change (0%) (0%) 80% (67%) 100% 80% 100% (100%)
Direction Change 88% 100% 91% 83% 82% 78% 86% 100%
Direction 88% 100% 95% 83% 91% 87% 86% 100%
Information Failure

Type
Control Failure

Type

Critical
Reason

29%

44%

44%

67%

13%

50%

46%

50%

46%

29%

55%

50%

74%

(0%)

50%

(0%)
Logistic Type (0%) (0%) (0%) --- --- --- 29% 0%
Critical Source 63% 55% 86% 83% 80% 72% 92% 74%
Critical Reason

Basis 70% 77% 78% 59% 68% 74% 67% 68%
Culpable Behavior 32% 39% 70% 63% 70% 73% 55% 73%

OVERALL 65% 67% 78% 74% 71% 7S% 79% 82%

Figures in parenthesis involve S 3 cases.
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CLASS R OR S

EAR END S. i•® (EXCEPT TAIL GATING)

TATIONARY TARGET AHEAD OR

TERSECTING PATH

- CONTINUE

NTERSECTING PATH

- START

ARALLEL OPPOSITE

- LATERAL MOVE

 * 

ARALLEL OPPOSITE

LEFT TURN

ARALLEL SAME

- LATERAL MOVE

REARWARD ANY BACKING•UP

FIGURE J-1 PARTIAL SCHEMATICS OF PERCHONOK COLLISION TYPES

(S = Subject vehicle)

R

S

IN

I

P

P

P
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For the data sets used in Table J-1, the collision types were formed 

from each coder's component variable codes. Through the four data sets, the 

intercoder reliabilities were: 53%, 73%, 81%, and 69%. These were mostly 

below the standard considered desirable. 

Results 

e Replications were made of two key analyses in Perchonok's 1978 study, 

pertaining respectively to collision types and to Critical Reasons. 

Since Perchonok analyzed the crashes of culpable drivers only, 

it was necessary to do that here also. Perchonok reported that 95 per cent 

of his drinking drivers were culpable, compared to 60 per cent of the "normal" 

drivers. These high levels are closer to the 87 per cent and 43 per cent that 

were found in this study for the drivers judged culpable or culpable/contri

butory. Consequently, drivers within both of those categories were selected 

for the replication analysis. 

Collision type. Table J-3 compares Perchonok's results with those 

of this study. Generally, the agreement is high. The largest discrepancies 

are that Perchonok found substantially fewer Class R (e.g. road departure) 

crashes and more rear-end (striking) collisions than did this study. Perchonok's 

more rural sample might have been expected to produce more Class R crashes, but 

the lower severity of his accidents would reduce the proportion in comparison 

with the injured drivers of this study. On the other hand, rear-end crashes 

would be expected to decrease in'rural areas, but increase in a sample of less 

severe accidents. 

If one examines the indications of whether any collision type was 

more common among the sober or the alcohol-involved drivers, it can be seen 

that the two studies gave similar results. For example, the stationary-target

ahead type was found proportionately more among the alcohol-involved, in both 

studies. 
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TABLE J-3. - REPLICATION OF PERCHONOK'S COLLISION TYPE ANALYSIS


(Based on high-culpability drivers only)


"Sober" Drivers Alcohol-Involved 

This This 
Perchonok's study Perchonok study Perchonok 

Collision Types (drugfree) ("normals") (alc.-only) ("Drinkers") 
V•

Class R 28.7% 18 . 1% 53 . 0% 41.7% 
21 

Rear end 10.4 17.8 4.5 13.9 

Stationary Target 3.5 4.1 4.5 7.6 
Ahead 

Intersecting Path - 8.7 8.5 1.5 4.1 
Continue 

Intersecting Path - 7.8 6.5 0 0.7 
Start 

Parallel Opposite - 3.5 5.2 '4.5 6.6 
Lateral Move 

Parallel Opposite - 5.2 5.9 1.5 2.5 
Left Turn 

Parallel Same - 0 2.3 1.5 1.5 
Lateral Move 

Rearward 0 3.2 1.5 1.6 

Other 32.2 28.4 27.3 19.7 

Total 100.0% 100.0% 100.0% 100.0% 

Total drivers 115 1,597 66 2,863 

Type unknown 6 ? 2 ? 
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Critical Reasons. Before presenting the results, Perchonok's 

Critical Reasons variable needs a brief description*. The reasons explain the 

cause of an accident from the perspective of each driver. They are coded into 

one of the following mutually-exclusive categories: 

(a) External Influence (E.I.) - Another vehicle or agent is the 

cause of the Critical Event. 

(b) Driver Alleged E.I. - Unsubstantiated driver claim that 

another vehicle or agent caused the accident. 

(c) Vehicle Breakdown - Vehicle malfunction or failure. 

(d) Driver Breakdown - Driver became physically unable to control 

vehicle, e.g., fell asleep, "blacked out." 

(e) Driver Information Failure (IF) - Driver failed to acquire and 

use needed information. 

(f) Driver Control Failure (CF) - Driver lost control of vehicle. 

(g) IF or CF - May have been either Information Failure or Control 

Failure; a vague category often applied to road departure crashes when the 

reason for the accident is unclear. 

(h) Other/Unclear - All other possibilities. 

It should be noted that the coders indicated that their judgements 

of Critical Reasons were based on inference in 28 per cent of the cases.** 

Such inferences were made after reviewing all relevant facts in the case 

*See Coding Manual (Appendix C) for details. 

**Judging whether an inference was made was not a highly reliable judgment. 
See Critical Reason Basis in Table J-1 
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reports. When a Critical Reason was not inferred, it was based on some 

specific statement in the police report or driver interview identifying the 

reason for the accident. So as not to simply pass on an inference of the 

reporting police officer, the coders were instructed to give credence to an 

officer's statement of cause only if he referred to some objective, observable 

fact. 

The results in Table J-4 reveal a fair degree of agreement between 

Perchonok's results and ours for the "sober" drivers. Among the alcohol-

involved drivers, however, there are some large differences. That Perchonok's 

"drinkers" did not exhibit Driver Alleged External Influences is easily 

explained; Perchonok did not use that category. (In the absence of driver 

interviews, it may not have been useful.) Other differences are less 

readily explained, however: our alcohol-involved had nearly six times as many 

Driver Breakdowns as had Perchonok's, while his group had over twice the 

Information Failures of ours. A major factor accounting for the differences 

may be the fact that this study used driver interviews and Perchonok's did not. 

On the one hand, this would require Perchonok's data to be based more on 

inference. (He reported that Information Failures, Control Failures, IF-CF, and 

a seldom-used category called Logistic, were inferred 73 per cent of the time.) 

On the other hand, driver interviews enable drivers to offer rationalizations 

for their accidents, which necessarily will affect the coding of Critical 

Reasons. 

If the two studies are compared in another way, their results are 

more similar. Ignoring Driver-Alleged External Influence, the proportions 

of the drugfree Critical Reasons relative to the alcohol-involved are 

nearly always in the same direction. For example, both studies found higher 

proportions of Driver Breakdown among the alcohol-involved than among the 

sober. The only exception to this tendency is in Control Failure, and there 

the results are basically the same. 



TABLE J-4 . - REPLICATION OF PERCHONOK'S CRITICAL REASON ANALYSIS 

(Based on high-culpability drivers only) 

"Sober" Drivers Alcohol-Involved 

This This 
study Perchonok study Perchonok 

Critical Reason (drugfree) ("normals") (alc. only) ("Drinkers") 

lb External 
Influence (E.I.) 

Driver-Alleged E.I.* 

Vehicle Breakdown 

7.3a 

5.5 

0.9 

6.8% 

4.3 

--

0 

19.3 

0 

3.2% 

1.8 

--

Driver Breakdown 7.3 0.4 15.8 2.8 

Dr. Information 
Failure (IF) 

Dr. Control 
Failure (CF) 

Indistinct IF or CF 

47.7 

19.3 

6.4 

55.5 

18.8 

10.4 

19.3 

19.3 

22.8 

4L.6 

'2011 

27.3 

Other/Unclear 

Total % 

5.5 

100.0% 

3.8 

100.0% 

3.5 

100.0% 

3.1 

100.0% 

Total drivers 109 1,597 57 2,863 

*Perchonok's original system did not include this reason. 
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It is worth noting that lower rates of Information Failure among the 

alcohol-involved were also found by Perchonok in two earlier studies (1972, 

1975;* all three studies were of Western New York accidents. (They may have 

included some of the same accidents.) 

Great caution should be used in attributing meaning to these 

results, for several problems were revealed in coding the data. The 

reliability of the general Critical Reasons category was substandard, and 

specific Critical Reasons, such as types of Information Failure, were even 

less reliable. Coding in a number of cases was based on inference, and the 

coders even had difficulty in agreeing whether they had used inference or not. 

Even if reliable, the category of Information Failure/Control Failure, the 

most frequent "cause" of high-BAC crashes, simply acknowledges that the 

crash may have been either an Information Failure or Control Failure. 

(Perchonok [1978] gave this the label of "tracking error".) Finally, serious 

questions are raised about the veracity of the causal information derived 

from the drivers, for the alcohol-involved ones in this study reported more 

Vehicle Breakdowns and considerably more unsubstantiated instances of being 

forced into an accident by a noncrash vehicle or other agent. 

*Ziedm`an, Moskowitz, and Niemann (1980) reported that the reverse was found 
in Perchonok's 1972 study, but that does not seem correct. 
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