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•THE assumption implicit in the use of a driving performance test is that, in fact, it 
is capable of separating drivers with low accident risk from those with high accident 
risk. The full limits of this assumption cannot be tested because any person who re
ceives a failing score on the driving test is not granted a license and therefore is de
leted from any comparison of accident and violation experience. However, it is possi
ble to compare accident and violation experience among persons who have achieved high, 
midrange, and low passing scores. Also, it is possible to evaluate the consistency of 
driving test performance among those persons for whom two or more successive test 
scores are available. 

The present paper is one of a series of reports on the accident and violation 
experience of a group of drivers with medical conditions that were known to the 
California Department of Motor Vehicles, and of a comparison group of drivers not 
known to have any medical conditions. Previous papers have described the accident 
and violation rates of these drivers (1), and the types of accidents and violations they 
have (2, 3). This paper relates the accident and violation rates and the types of driving 
incidents 7:o the score obtained on the most recently available driving performance test. 
When drivers obtain or renew a California license they also are given a written exami
nation to test their knowledge of the motor vehicle code. The scores for this latter 
test were not available. The study, therefore, is limited to evaluation of the test of 
actual driving performance. 

METHOD 

The method of collection and analysis of the original sample is described elsewhere 
(1) and will be reviewed here only briefly. The driving and health records of 2, 160 per
sons known by the Department of Motor Vehicles to have diabetes, epilepsy, cardiovas
cular disease, alcoholism, mental illness, conviction for illegal drug use, and a small 
group of miscellaneous disorders were reviewed and compared with the driving and per
sonal records of 922 drivers not known to have medical conditions who were renewing 
a driver's license. 

The drivers with medical conditions had been reported by physicians in accordance 
with state law requiring reporting of persons with recurrent lapses of consciousness, 
by self-referral in response to a compulsory question on the driver license application, 
by police and other law enforcement agencies after commitment for treatment of mental 
illness or-alcoholism or after conviction for illegal use of drugs, or, for a relati'vely 
few, after involvement in a medically induced accident. They represented all degrees 
of severity of illness. Drivers in the comparison group were sampled by means of a 
questionnaire as they renewed a driver's license. The comparison sample was weighted 
to a sample size of 1, 646 to avoid over-sampling of drivers with poor accident or viola
tion records who are required to renew their licenses every 2 years instead of every 3 
or 5 years. 

Drivers' estimates of annual mileage were obtained, as well as available information 
about all accidents and violations of the state motor vehicle code reported to the Depart-
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TABLE 1 

CLASSIFICATION OF DRIVERS WITH KNOWN MEDICAL CONDITIONS 
AND OF COMPARISON GROUP 

Category 

Organic medical conditions (epilepsy, 
cardiovascular disease, diabetes) 

Psychosocial disorders (alcoholism, 
mental illness, conviction for illegal 
drug use) 

Miscellaneous medical conditions • 
Comparison group 

Origin Study 

All 
Persons 

1098 

963 
99 

922 

Drivers 

922 

800 
84 

922 
Weighted 

to 1646 

Present Study 

Single 
Driving 

Test Score 

Two or 
More Driving 
Test Scores 

641 240 

602 245 
Excluded 

401 
{Weighted) 

59 
(Weighted) 

., 

ment of Motor Vehicles over a 3-year period. Of the 2, 160 persons in the medical sam
ple, 352 did not drive for at least 2 of the 3 years because they had never applied for a 
license or they had their privilege revoked during that time. These persons were ex
cluded from accident and violation rate estimates. In determining accident and viola
tion rates among the remaining 1, 808 drivers, accidents that led to initial reporting of 
the person with a medical condition were excluded, as were violations that were cited 
as a result of an accident. Failure to exclude these would have resulted in spurious 
differences between the medical and comparison groups in the accident and violation 
rates. 

In the present study the persons with miscellaneous conditions were excluded, as 
were the 352 persons in the medical sample who did not drive during the 3-year period, 
and 22 persons whose records were not available for follow-up. Also excluded were 
458 persons in the medical groups and 1, 244 persons (weighted sample) in the compari
son group for whom driving test scores were not available. The composition of the 
original and present samples is shown in Table 1. 

In order to obtain a California driver's license an applicant must pass a written ex
amination and a driving performance test averaging 3 miles (and 15 minutes) of driving 
in the neighborhood of one of the offices of the Department of Motor Vehicles. He is · 
required to take only the written examination in order to renew a license unless he does 
not renew within one month after the expiration date of his old license. About 15 per
cent of drivers fail to renew within the prescribed time and must retake the driving per
formance test. The passing grade is 70 percent. The test is scored according to sev
eral driving tasks, including ability to park, to make a U turn, to obey traffic signals, 
to move properly with traffic flow, etc. Certain driving errors, such as failure to obey 
a traffic light, automatically result in failure, although most errors simply reduce the 
total test score. 

Information about the gross score on the driving performance test was available for 
about a third of drivers in the medical and ,~omparison samples. These drivers were 
divided into high (90-100 percent), midrange (80-89 percent), and low (70-79 percent) 
scoring groups. In the remaining cases it was known only that the person had passed 
or failed. Since there is at present no departmental policy about the recording of the 
numerical driving test score, the availability of such a score is subject to the whim of 
the individual driving examiners, with some examiners almost always recording the · 
specific scores and others almost never doing so. 

Information about each accident was obtained from written police accident reports, 
Department of Motor Vehicles accident summary cards, and any reports of the accident 
provided in personal interviews between drivers and Department of Motor Vehicles per
sonnel. In t his paper, only information about the type of driver error that contributed 
to the ac cident was used. Acc!'ident reports are completed by officers of the California 
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90 percent of such reports were available for this study. However, for many property 
damage accidents, a police officer is not available and the parties to the accident are 
required to file an accident report provided there has been at least $100 damage. These 
reports, called financial responsibility reports, usually were not available. However, 
since all drivers with medical conditions and some drivers in the comparison sample 
were interviewed by Department of Motor Vehicles personnel, usually for reasons other 
than the accident, it was possible to obtain information about approximately half of these 
accidents for the medical sample and 10 percent for the comparison group. Information 
about the number of accidents reported to the Department of Motor Vehicles always was 
available on accident summary cards that are filed with the person's driving license 
application. 

Information about the number and types of independent violations for which drivers 
were cited was always available, as well as whether the person was given a ticket for 
more than one vehicle code violation at any one time. Since it was not possible to code 
all violations that were cited simultaneously, a priority list was developed of those 
violations felt to be most important and those least important with respect to the initia
tion of accidents, and the violation with the highest priority was coded. 1 However, the 
number of simultaneous or multiple violations was noted for each individual. In most 
cases, a multiple violation involved citation for two related sections of the vehicle code, 
or for one moving violation plus one or more equipment or registration violations. Only 
rarely was the person cited simultaneously for two unrelated moving violations on the 
priority list. 

Mean individual accident and violation rates were calculated for each scoring group. 
The number of accidents is a discontinuous variable measured in discrete units (1, 2, 3, 
etc.) which usually do not exceed 4 or 5 in a 3-year period. Therefore, the mean acci
dent rate can be markedly affected by relatively few accidents to drivers who have very 
low annual driving exposure and who therefore have extremely high accident rates per 
million miles traveled. (Although the number of violations also is a discontinuous vari
able, some drivers have as many as 18 to 20 violations in a 3-year period. Therefore, 
the discontinuous nature of this variable is not as critical a factor.) The chi-square 
test was used to determine whether individual accident rates and violation rates were 
the same for all scoring groups, because it compares the patterns of distribution of 
rate groupings and thus avoids giving excessive weight to persons with high rates be
cause of very low mileage. In view of the expected asymmetry in patterns of distribu
tion it was felt that this would be a more appropriate test than the T test. 

RESULTS 

Information about successive driving test scores was available for 240 persons with 
organic medical conditions, 245 drivers with psychosocial disorders, and 59 persons 
in the comparison group. Successive test scores were more frequently available for 
the medical groups because the Department of Motor Vehicles retains all driving license 
applications for persons known to have medical conditions whereas, to conserve space, 
they usually retain only the most recent one or two applications of other persons. 

1Before this priority list was developed, about 15 Department of Motor Vehicles personnel were asked 
to list violations in order of estimated accident importance, There was virtually no agreement. The 
present list, with some exceptions, attempts to follow the point system used in California and else
where, The violations, listed in order of priority, are: drunk driving; reckless driving; driving under 
influence of narcotics ar drugs; disregarding stoplight or pedestrian right-of-way; speed; wrong side 
of road when not po.ssing; following too closely; improper passing; improper lone or improper lane 
change; improper turning; brakes; impeding traffic; improper starting; other moving hazard; hazardous 
parking; driving while license revoked or suspended; lights; weight and size (commercial vehicle); 
mufflers; other equipment; registration; and other nonmoving violations. 
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TABLE 2 

MEAN INDIVIDUAL ACCIDENT AND VIOLATION RATES ACCORDING TO 
AGE AND DRIVING TEST SCORE 

Category 

Number of persons 

Accidents per 1, 000, 000 miles: 
Age 15-29 

30-59 
60 and older 

All ages 
Age-adjusted 

Violations per 100, 000 miles: 
Age 15-29 

J0-59 
60 and older 

All ages 
Age-adjusted 

Number of 
Persons 

1644 

553 
881 
210 

553 
881 
210 

Driving Test Score in Percent 

70-79 80-89 90-100 

467 677 500 

16.5 24. 4 21.2 
29. 9 15. 8 17. 6 
44. 5 32.9 31.8 
30. 3 20.3 19.7 
27.3 20.9 20. 6 

20. 4 9. 5 9. 7 
8. 1 5. 6 7.0 
5. 7 4.6 14. 9 

10.5 6.9 8. 4 
11. 9 6. 8 9.0 

For persons with organic conditions, the correlation coefficient was . 208 and the 
coefficient of determination was . 043, indicating that there was some degree of con
sistency between successive scores, but that the personal or other factors contributing 
to the consistency were responsible for only 4 percent of the similarity between suc
cessive scores. The correlation coefficient for persons with psychosocial disorders 
was . 036, indicating virtually no consistency between scores. For the comparison 
group, the correlation coefficient was . 411 and the coefficient of determination was 
. 169. As with the organic medical group, this level was statistically significant 
(p < • 005) and suggests a moderate degree of consistency, with personal or other con
stant factors responsible for about 17 percent of the similarity between successive 
scores. 

The most recent driving test score available was used for the comparison of accident 
and violation rates. This information was available for 641 drivers with organic medi
cal conditions, 602 with psychosocial conditions, and 401 in the comparison group. No 
sex difference or difference between medical and comparison groups was noted in the 
proportions of high, midrange, and low scores. However, older persons tended to 
have lower scores than did young persons; 58 percent (122) of the 210 drivers age 60 
or older had scores in the 70-79 percent range, whereas only 11 percent (23) had scores 
of 90 percent or higher. In contrast, 22 percent (117) of 553 young drivers and 26 per
cent (228) of 881 drivers age 30 to 59 had low scores, whereas 34 percent (190) of the 
young drivers and 33 percent (287) of middle-aged drivers had scores of 90 percent or 
higher. 

The mean individual accident rate for drivers with low scores was 30. 3 per million 
miles. That for the group with midrange scores was 20. 3. For the high scoring group 
it was 19. 7 (Table 2). When these rates were adjusted for differences in distribution 
by age, the rates were 27. 3, 20. 9, and 20. 6 for low, midrange, and high scoring groups 
respectively. 2 Because age adjustment was done, it was possible only to do chi-square 
tests for each age-driving test score combination. Among drivers age 15 to 29 there 

2Age adjustment was accomplished by determining the proportions of drivers age 29 or less, 30 to S9, 
and 60 or over in the total population of driven with and without medical conditions. These propor
tions were then multiplied by the age-specific accident and violation rates for each scoring group, 
and the products were added to give an age-adjusted rate for each scoring group. The age-adjusted 
rate represents the rate to be expected in each group if the age distributions were the same in all 
three groups. 
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were no significant differences in accident rate by driving test score. In fact, a slight 
tendency was noted for high-scoring drivers to have higher accident rates than those 
with low scores. However, among drivers age 30 to 59, persons with high scores and 
with midrange scores had significantly fewer accidents per unit number of miles than 
did low-scoring drivers (p = • 03 and = • 04 for high and midrange scorers respectively 
when compared with low scorers). Among drivers age 60 or older there was an in
sufficient sample for comparison of drivers with scores of 90 percent or higher. The 
difference in accident rates for older persons with low and midrange scores was almost 
significant (. 10 > p > • 05), although the samples were rather small. 

The mean individual violation rates per 100, 000 miles were 10. 5, 6. 9, and 8. 4 for 
drivers with low, midrange, and high scores respectively. These rates changed to 
11. 9, 6. 8 and 9. 0 for the respective scoring groups when adjusted for differences in 
age distribution. These differences were not statistically significant. Age-specific 
violation rates for each score are shown in Table 2. 

The types of driver errors in accidents were compared for the three scoring groups. 
These are shown in Table 3. Driver errors were compared only for the medical groups 
since information about driver error was not available for about hall of the accidents . 
of drivers in the comparison group. Among drivers with medical conditions driver 
error information was not available for about 25 percent of accidents. These accidents 
have been excluded from Table 3 and it is assumed that the types of driver errors among 
the unknown is distributed similarly to those accidents in which driver error was known. 
It appeared that drivers with low test scores had greater proportions of accidents attri~ 
buted to following too closely, weaving, running off the road, and inattention, both be
fore and after correction for differences in age distribution. Drivers with high scores ' 
appeared to have a greater proportion of accidents attributed to disregarding a traffic 
signal or right-of-way. In almost every case, these errors followed a consistent trend, 
with greater differences between drivers in the high- and low-scoring groups than be
tween drivers with midrange scores and those with high or low scores. However, the 
samples were small, and none of the g.ifferences were significant using the chi-square 
test. 

The types of violations for each scoring group are shown in Table 4. One type of 
violation showed a consistent and significant difference. After correction for differ
ences in age distribution, citations for following too closely comprised 4. 2 percent, 
3. 1 percent, and 1. 8 percent of the violations of low-, middle-, and high-scoring re
spectively. In comparing the high- and low- scoring groups this difference was barely 

TABLE 3 

DRIVER ERROR IN ACCIDENTS BY PERCENTAGE ACCORDING TO DRIVING TEST SCORE 

Driver Error 

No error 
Excessive speed 
Following too closely 
Disregarding signal 

or right-of-way 
Passing 
Turning or signaling 
Wrong side of road 
Weaving or ran off road 
Inattention and other 

Total percenta 
Number 

70-79 

Observed 

24.8 
12. 4 
12. 4 

8. 6 
2. 9 
4. 6 
1. 0 

21. 9 
11.4 

100. 2 
105 

Age
Adjusted 

25. 5 
13. 8 
12. 4 

6. 6 
2.6 
4. 8 
1. 1 

21. 6 
11. 3 
99. 7 

Driving Test Score 1n Percent 

80-89 90-100 

Observed Age
Adjusted 

Observed Age
Adjusted 

30. 4 
12.6 

8. 9 

9. 6 
3. 0 
5.9 
8. 2 

14. 1 
7. 4 

100. 1 
135 

31. 3 
12. 6 
8. 8 

9. 7 
2. 9 
5. 7 
7. 7 

13. 8 
7. 3 

99. 8 

31. 4 
14.0 

4. 7 

16. 3 
2. 2 
3. 5 
3. 5 

17. 4 
7. 0 

100.0 
86 

30. 0 
14.8 

4. 5 

17. 4 
2. 5 
3. 6 
3. 6 

16. 7 
6. 8 

99. 9 

0
Percentages da not add up ta 100 becaus• of roundin9 of decimal place. 
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TABLE 4 

TYPES OF VIOLATIONS BY PERCENTAGE ACCORDING TO DRIVING TEST SCORE 

Driving Test Score in Percent 

Violation 70-79 80-89 

Observed Age
Adjusted 

Observed 

1a 
nb 
me 
JVd 
ye 
Vlf 
vug 
vmh 
IXi . 

a 

Total percentl 
Number 

4. 9 
25.9 
20. 4 

9. 6 
10. 1 

3. 8 
5. 7 
5.9 

13. 7 
100. 0 
613 

4. 8 
24.2 
21. 9 
8.3 
9.5 
4.2 
6. 0 
6. 0 

15. 2 
100. 1 

Drunk or reckless driving, or driving under influence of drugs. 
6Fai lure to observe traffic signal or ri9n1-af-way. 
cexcessive speed for condilions. 

4.2 
23. 4 
25. 3 

9. 2 
6. 8 
3.2 
3. 7 
6. 1 

18.2 
100. 1 
364 

dWrong ,ide of road when not passing, improper passing or lane cnonge, 
9 imp,aper turning. 
1Followlng 100 closely, poor brakes. 
9Driving with license revoked, suspeded, or nol in p:,ssession. 
~Other moving violarioni. 
'.Improper equipment, and otner nonmoving violation,. 
IPercenla!I"' do not add up ta 100 becau,e of rounding of decimal place. 

Age
Adjusted 

4.3 
23. 7 
24. 8 

9. 2 
6. 9 
3. 1 
3. 7 
6.2 

18. 0 
99. 9 

90-100 

Observed 

4.8 
21. 6 
27.0 

6. 9 
8. 3 
1.8 
5. 0 
6. 6 

18. 0 
100.0 
287 

Age
Adjusted 

5.6 
22. 3 
26.0 

6. 9 
9. 1 
1. 8 
4. 8 
6. 3 

17.5 
100.3 

.• 

significant (p = • 05 ). Citations for excessive speed showed a slight, but not significant, 
increase with increasing drh1ng test score, whereas citations for failure to observe a 
stop signal or right-of-way decreased somewhat, although not significantly, as the 
driving test score increased. 

DISCUSSION 

The driving test score is a function of several variables. These include (a) personal 
characteristics of the driver, such as basic driving ability and attitude toward risk
taking; (b) training and marking attitude of the driving license examiner; .(c) types of 
driving tasks required by the roadway and traffic patterns in the immediate area of the 
Department of Motor Vehicles office; (d) relative scoring values assigned to various 
aspects of the driving test; and (e) condition and handling characteristics of the car. 

To some extent, the importance of variables other than those pertaining to the driver 
has been limited by the caliber of the California testing program. Driving examiners 
receive periodic evaluation in an attempt to develop and maintain consistent scoring 
practices between examiners, and for each examiner over a period of time. The test 
routes for each office are planned so that, as much as possible, they will be similar to 
those in other offices and will permit evaluation of a variety of driving tasks. Never
theless, one would be hard-pressed to state that the driving test at the downtown Los 
Angeles office presents problems that are even grossly similar to those found near an 
office in one of the rural counties. 

A standard scoring system, divided into 18 major categories and 63 minor catego
ries, has been developed to assign a relative value to particular driving tasks. Poor
but still acceptable-performance would reduce the total score as follows for the major 
categories: starting, 3 points; caution, 8; stop sign or traffic signal, 6; lane use, 4; 
passing and being passed, 5; speed control, 10; right-of-way, 10; right and left turns, 
7; signaliflg, 3; steering, 3; engine control, 4; use of brakes, 4; night driving, 4; offset 
backing, 6; turnabout, 6; grade control and parking, 6; backing, 6; caution during skill 
tests, 8. In addition, a driver automatically receives a failing grade if he is involved 
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in any collision which he could have prevented during the test, if he takes a dangerous 
action which would have resulted in a collision if another car or pedestrian had been 
present or which does not result in collision only because of evasive action by another 
person or assistance by the examiner, if he commits a flagrant violation of any traffic 
law which would ordinarily result in a citation or arrest, or if he repeatedly fails to 
follow instructions or specifically refuses to obey an instruction. 

Despite these attempts to limit the effect of extraneous factors, it is likely that, be
cause of the interaction of so many variables, there would be a tendency to underesti
mate rather than overestimate any differences in accident or violation rate, or any 
similarity between successive scores, attributable to personal factors of the driver. 
In particular, this would be true in comparing the similarity of successive scores. Not 
only is there an interval of at least 3 years between examinations, but there is a great 
likelihood that the 2 tests would be given by different examiners, and some possibility 
that they may be taken at different offices, especially if the driver has moved. In view 
of the potential action of all these variables, the presence of some correlation-although 
small-between successive scores, and of a fairly strong correlation between driving 
test scores and accident rates, suggests that the driving performance test does indeed 
serve as one valid measure of probable accident risk. 

The slight reverse trend in accident rate for young drivers might be interpreted 
either as being the result of statistical chance or as reflecting more frequent risk
taking behavior by high-scorers who, because of youth and inexperience, have not yet 
learned that driving skill cannot completely compensate for lack of caution. However, 
the fact that this reverse trend does not appear in the violation pattern of young drivers 
suggests that the more reasonable explanation is one of chance variation. Because of 
the small size of the sample of drivers age 60 or older with high scores, the reversal 
in trend for the violation rate of this group might also be interpreted as the result of 
chance. 

Much more information is needed about driving test performance in order to measure 
seriously any relationship between the test and the types of accidents and violations that 
drivers have. Ideally, a comparison should be made between the types of driving in
cidents, the accident and violation rates, and the scores obtained on specific tasks with
in the driving test. Such a study would be rather easy to design and it is hoped, could 
indicate whether the values currently assigned to performance of specific tasks are 
realistic when related to actual accident experience. For example, following too closely 
appeared to represent a greater proportion of both the accidents and violations of low
scoring drivers. Nevertheless, following distance is only one of 6 aspects measured 
within the 10-point test unit categorized as speed control. Obviously, more study would 
be needed to indicate whether poor performance on this or other currently minor as
pects of the test is indeed a valid predictor of future accident and violation experience. 

Although this study has shown that drivers with low scores have higher accident 
rates, caution should be used in applying this information for program development 
and modification. Because a traffic accident is a relatively rare occurrence, the ma
jority of drivers-even among the least competent groups-can be expected to have no 
accidents in any given 3-year period. The driver licensing agency, in establishing 
minimum qualifications for licensing, is faced with the unhappy dilemma of removing 
from the road many drivers who will be accident-free in order to remove those drivers 
who have a greater accident risk. The more stringent the requirements, the larger 
will be the proportion of accident-free drivers removed. Several aspects of this dilem
ma have been described by Uhlaner and Drucker ( 4). The ultimate decision whether 
licensing requirements should be modified or not must be the result of a careful and 
knowledgeable evaluation of the relative gains and losses to the community. 

SUMMARY 
Accident and violation rates were compared according to driving performance test 

scores for 1243 drivers with chronic medical conditions known to the California Depart
ment of Motor Vehicles and 401 drivers not known to have any medical conditions. Driv
ers age 60 or older averaged"lower test scores than did younger drivers. Age-adjusted 
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mean individual accident rates per million miles were 27. 3 for drivers with scores of 
70-79 percent, 20. 9 for those with 80-89 percent, and 20. 6 for persons with scores of 
90 percent or higher. Differences in violation rates between the three scoring groups 
were not significant. Only minor differences in types of accidents and violations were 
observed for each scoring group. Drivers with psychosocial disorders showed almost 
no consistency between two successive test scores, whereas a moderate correlation 
between successive scores was noted for drivers with org-.uiic medical conditions or 
no !mown condition. 
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