Accid. Anal. & Prev. Vol 2.pp. 313-334. Pergamon Press 1971, Printed in Great Britain

SURVEILLANCE OF FATAL MOTOR VEHICLE ACCIDENTS
IN MICHIGAN, INVOLVING YOUNG DRIVERS, UTILIZING
TIME-SERIES ANALYSIS OF POLICE RECORDS*

StanLEY H. SCHUMANT, M. ANTHONY SCHORK { and SONGSEE SRIVANNABOONS
University of Michigan

(Received 5 August 1969, in revised form 10 December 1969)

PART I. INTRODUCTION

Is THERE ANY ASPECT of traffic safety more urgent than the problem of dangerous young
drivers? Although they may seem to be unduly criticized, the available facts establish
drivers under 25 years of age as a group with extraordinarily high risk.

Why are young drivers over-represented year after year in fatal accidents? Why is their
death rate coasistently higher than that of drivers of older ages? Why are young drivers
over-represented in single car, off-the-road crashes? These questions are of more than
academic interest. Answers to them would seem to be essential to any efforts at primary or
pre-crash prevention of fatal motor vehicle accidents.

Many approaches to resolving these questions are being employed where appropriate
data are being collected. In this report the State of Michigan provides the data for applying
several methods of analysis which have been useful in epidemiologic research and public
health practice. In particular, the use of the time series 1s presented as a practical and
reasonable way of following fatal accident data in an ongoing fashion.

Dimensions of the problem

The extent of the young driver problem in Michigan is not small. In fact, when young
drivers on Michigan highways are tabulated, one notes two facts: (1) about one tenth of the
licensed driving population is age 19 and younger, and (2) last year (1968) over 85,000 new
drivers, aged 16 years, entered the driving population. That number will most likely
increase with each year.

Are there more young drivers in Michigan than other states? Statistics (Table 1a)
indicate that there is no heavily populated state in the U.S. that has a higher percentage of
young drivers than Michigan. We have selected the seven most populous states, which
represent 48 per cent of the total of U.S. population. One finds that in Michigan, the number
of drivers licensed who are age 19 and younger comprises over 11 per cent of the total
driving population!

A possible reason for this heavy proportion of young drivers in Michigan is suggested in
Table 18, wherein the age requirement for learner’s permit, operator’s license and the
percentage of schools offering public-supported driver education are shown. Michigan
has a young age (16) for learner’s permit and all of the schools offer public-supported
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TaBLE Ta. MORE YOUNG DRIVERS IN MICHIGAN? COMPARISON OF TEENAGED DRIVERS IN
MICHIGAN WITH OTHER STATES (SELECTION OF SEVEN MOST POPULOUS STATES, COMPRISING
APPRONIMATELY 487 0F LS. POPULATION)

Approximate 7, ot total licensed driving population. 1967+

State vLof e S e — -
Population Age 17 . Age 19
of U.S.* and vounger Age I3-19 and younger
Michigan 436 444 668 12
Tesus 334 342 547 10-89
Ponnsyvivania n3] 339 03 842
lthnois 362 3:33 487 340
Ohio 34 347 491 RN
Calitornia 8- 76 316 398 714
New Jersey 3-38 2:23 486 711
New York 936 147 101 34N

*The 1969 World Almanac and Book of Facts, Luman H. Long. Editor. New York.
NOYLTOUET Page 393 (1960 census).
LS. Department of Transportation. Burcau ot Public Roads, Table DL 210 1967

TABLE 1B, AGE REQUIREMENT 1OR LEARNER'S PERMIT AND FOR STATE OPERATORS: STATUS AS OF
JANUARY [ 1968% THE PERCENTAGE OF SCHOOLS OFFERING PUBLIC-SUPPORTED DRIVER EDUCATION
In MICHIGAN AND IN SEVEN OTHER MOST POPULOUS STATEST

Operator’s license Pereentage
{unlimited operation) of Schools
State LQrner’s periil = smm o smmmsies i e offering
minimum agef No spectul Special provision public-supported
provisions for minors§ driver education
Michigan 16 [N 6 100
Texus 1518 I 13 33
Pennsylvania 16 I 17 99
lilinois 1518 21 18 100
Ohio 16 21 16 39
Californma 15-6 18 16 76
New Jersey 17 17 84
New York 16 18 17 94

* .S, Department ot Transportation. Federal Highway Administration, Washington D.C. 20591,
Tuble DL 101, Junuary 1968,

+21st Annual Driver Education Achievement Program 1967-1968 School Year. From /nsurance
Institute for Highway Safety, pp. 22230 Washington D.C.

*Where more than one age is shown for a State, the lower age is qualified by certain restrictions,

§Signature of parent or guardian is manduatory before issuance of license.

driver education which potentially pours many high school age drivers into the licensed
category. Care must be used in applying the young age-high per cent of schools with
drivereducation hypothesis as Texas has only 58 per cent of'its schools with driver education
but it is sccond to Michigan in per cent of young drivers. New York State has a distinetly
lower proportion of teenaged licensed drivers than the other states which must reflect.
in part. the use of public rather than private transportation in the most heavily populated
citv in the State. New York City.

Woodwarding' in the Motor City

Among the reasons tor Michigan being a “young driving state’ is the inevitable effect
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of the voungsters growing up in an area with an automobile-dominated economy and in
a culture increasingly influenced by the car. A recent series of articles in The Detroit
Free Press describes some of the current automotive features of the teenage subculture in
the large city. These characteristics may prevail with slight variation in urban and suburban
centers in many other states. The articles by Mary Ann Weston were published on June 4,
5. 6. 1969, entitled, "The Strip: Kids and Cars Own 1t": "North Woodward: Where Kids
Reign in Racing Cars': "The Strip's Big Todd: Fanatic With Hot Cars’: ‘Big Lure of
N. Woodward: It's Where the Girls Are’: and “The Street-Racing Capital of the World".
The following excerpt accompanied by colored night photographs of zig-zag light patterns
suggests the theme of the articles.

"The Woodward Strip stretches wide and straight from Ten Mile Road to Square Lake. south of Pontiuc -~
cight lanes and 11-2 miles of neon-studded. headlight-streaked teenage playground.

It's “The Place™ where teens test their surging modificd machines against the best that Detrott can come up
with. where girls come to meet boys and vice versa, where drive-ins —monuments to teenage culture and
appetites—provide pit stops for the young drivers who cruise up and down. around and around. in the crazy
gume the kids calt “Woodwarding™ . . 7

PART Il. THE TIME SERIES APPROACH

Source document

Figures 1a and 1B form the basic document filled out by an officer in the State of Michigan
at the scene of an accident. Any limitation in his reporting or erroneous observations,
omissions, or defects in the form are perpetuated from this document to the compiled
statistics. The limitations of the data must be kept in mind as we ask statistical questions:
thus, age, sex, residence of drivers involved (Section F, Fig. Ia) are usually accurate;
more subjective questions such as apparent physical condition ot driver (Section P, Fig. 1)
or vehicle condition (Section S, Fig. 18) are unlikely to yield consistent or reliable informa-
tion on a statewide basis. One may note for example, in Table 2a. thatage of driver involved
is missing in [-2 per cent of FMVA.

Developing base line graphs

The number of fatal motor vehicle accidents (FMVA) in Michigan by 7 day periods as
the 5 year, 3 week moving mean* for the years 1961-1965 are plotted in Fig. 2. This mean is
derived from the available records counting each accident involving a fatality as a single
event whether one died or many persons were killed, and whether the person killed was a
pedestrian, bicyclist, passenger or driver. The date of the accident 1s plotted. regardless
of date of death.

Subsequent tabulations are focused on the age of the driver involved rather than on age
of person killed. This characteristic was chosen because it is noted routinely and uniformly
on the accident form and is subject to very little bias. One is not counting only those who
are judged at tault by the reporting officer who assigns the labels. ‘carno. |7 and "‘carno. 2
etc. in a multiple car crash (Section F. Fig. 1a). Ideally, one would like to separate these
drivers who are most responsible for the accidents from the least responsible or innocent
drivers, but such decisions are difficult to make and are not available in objective or
S 5 -

*Five vear, three week moving mean: [T, =( Lz;q _,=,E_| xXi)-15) where x is the number of accidents occurring
in the jth week of the ith year and 7 is the week in the year of the mean. Any 5 year average might be weighted
for the most recent year's experience in order to facilitate the study of trend etfects. Such a weighting always
involves certain assumptions which may nevertheless be quite useful.
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STATE OF MICHIGAN

QOFF1

No. of sheets attached

Department .

TRAFFIC ACCIDENT REPORT

[l

Complaint No

g Date 19 Day of Week . ... ... at AM P.M 1 File Class Number
z
County Cury T Sev
Highway or street on which accident occurted (Name) . Trunkline No County Road No
5 | AT ITS INTERSECTION WITH (streec, highway or R. R. crossing) .
R oR @ . .
® | IF NOT AT INTERSECTION: (fest or miles or fractions thermof) ..\ - N s W .
- of (intarsecting stroet, highway. city, village. county hne ue R R )
Special reference et e B
Upse 1o indicate more precise locution (alley. howse numbec streamr mulepost. undersass r other fandmarck

Darmage to property other than vehj

D

Name objact and state mature of damade

——

b

CODE OF INJURY

Use 90 v 'z —asl e Qus e n =agh apace forintaey

M i | 7 . x aad
In roadway | |, or .. ... f m N_ S W edge of roadway A Vinhle 1gnt 28 miury. oy bleeding wound or dtorted membar, o
Name and address of owner of object struck ned 'o b <o 2d from scene
3 . Othar winble Anry, 43 brunes, abrasiors. swelling. lma.na. er
G - No vivible iniure But complant of pan o7 momentary unconsciousness
n Q  No mdication of iiury
Year. No., & ICC MPSC
_ Year Make U Type i State of Reg No No .
o Parts of vehicle damaged Vehicle removed to: By
z
- Owner St or RR City
o Driver . .8t or RR. .
T Citv. Countv. State
T . ) .
w Driver's Rek Op. Lic E Date of
License Other L, ... e e Birh . . .
Srate Number Soecity Tyor and /or Restrictmns Month Dav Year |
Total | OCCUPANTS '
fum- Front Center. ... Address [ _
ber :
vehi- Front Right Address I -
clea Rear Left ... Address -
in-
| Jlved] Rear Center Address
Rear Right. ... . Address e G —_— - e
Narme -t or City aned State
M Ycar, No., & ICC MPSC
e Y ear Make Type. . o ... Scatc of Reg No. No -
=
,‘; Parts of vehicle damaged -....Vehicle removed to: By
o Owner .. St.or RR City Srare
]
e | Driver . St. or RR..... . o
@ Citv. County. State TTAGE SEX TNIURY
£ | Drivers Rez Op. Lie. [ Date of |
K License Other ... [T Birth
& State Number Specily Twoe and sor Reatrictions Month Dav ¥ear !
" | occuPaNTs [L !
~ Front Center .o.Address . ... e e
e Front Right . .Address ... . ‘ .
= Rear Left . . Address |
\é Rear Center CAddress i i
|
¥ Rear Right ... - Address. I L it
City and Scate

[njured taken to

IJTROADWA‘{

This form is prescribed by

FiG. 1a.

the Director, Department of State Police pursuan® to Section 621,

WEATHER LIGHT KIND OF LOCALITY
(Check CONDITION
Eheck oneld P , (Check one) CONSTRUCTION |  SURMHCE CHARACTER CONDITION
{] Clear or cloudy m [ Mex. or industri (Check oma) (Check one) | (Check two) . (Check nne)
T} Raining A [ Shopping or business §[[] Concrete ] Dry ~7 Straight road i Defect (descrha)
{7 Snowing g Daylight 1 4 partments ] Blacktop T wee T Curve e
; : Dusk or - ; R
L) Fox = d,av.m (7] School or playground | ] Gravel "} Snowy or icy —— e -
"] Other (specity) i [ One family homes T} Dirt or sand T Other (specify) ] Level S —
7] Darkness 3 2 Other € ity) - Low shoulder, slipp=ry
—_— ] Farma. ficlda ) Other (spacity) | — 7 On grade when wet. efc.
S [ Not developed J T Hilterest T N defeet
-
“ NAITIC it e e K Address .o e L. Age Sex
a
Z | Name.iie IR < | AdAress. ..o i s Age Sex ..
| Name Address...... .. Age Sex
3
i)
Act 300, P.A. 1949, as amended !
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ALL APPLICABLE SCHEDULES MUST BE CHECKED. OFFICER'S CONSIDERED OPINION SHOULD BE GIVEN IF FACTS ARE NQT OBTAINABLE.

WHAT DRIVERS WERE GOING TO DO BEFORE ACCIDENT
Driver No. 1 wes headed (N IS E W | ono

“Street or Highway

ROAD TYPE /Check one or more for cach driver
DRIVER
12

1 driving lane

Driver No. 2 was headed NS E W L SO

1 dniving lanes M
3 driving lanes

DRIVER
1 2

T O Make right tuen

(CReck one for cach driver)
{71 {0 Go straight ahead 0 O Make U tu O 71 Back
D D Overtake [] D Slow or stop C] G Remain stopped in traffic lane
0a

Start in traffic lane J O Remain parked

4+ ar more lanes

Divided roadway (limited access)
Divided roadway (other)

One way street

opnopoanag
ouoaoaoan

D D Make left turn [0 O start fram parked position
Unpaved - any wadth
WHAT PEDESTRIAN WAS DOING D Along
[ T

Pedestrian was going N S ‘e iw [ ACross oF IMEO .o oo

Street Name, Highway No.

(Check one)

] Crossing or entering at intersection d Walking in roadway-—with traffic [ Pushing or working on vehicle ] Other in roadway
D Crossing or entering not at intersection D Walking in roadway—against traffic D Other working in roadway D Not in roadway
O Gietting on or off vehicle O Standing in roadway 4 Playing in roadway

VIOLATION INDICATED (Check one or more for cach driver)
DRIVER

k3 2

0oa Specd too fast 77 ] Made improper tum

[:] C] Failed to yield right of way " [ tmproper or no signal

D E] Drove teft of center — O Improper parking location

OO0 Improper overtaking 3 [ Other improper driving
(describie)

D [::] Passed stop sign

D D Disregarded traffic signal
D D Followed too closely :] C Mo viclation indicated

APPARENT PHYSICAL CONDITION (Check one ar more as applicable)

DRIVER

1 z PED.

U0 Om 0 0 ] Nermal

3 TJ Fatigued T3 [0 O Condition not known
O 3 Asteep [0 {7  Restriction on license

- complied with
D D j Other impairment ] D Restriction on license not

DRINKING COMNUITION! Check onr § VISION OBSTRUCTION

{Check one or more for vach driver}

OMIVER DORIVER

s 2 PED. HAD BEEN DRINKING 1 2

3 73 1 Under the influence O 0 windshield or windowi
C] D (O Not under the influence {(describe ) e

] [] [ tnAuence known

O 3d Bldgs., signs, bushes, crops,
3 0 O waowor DRINKING | embankment, parked cars, ctc.

{0 [0 T noT xuownir 0ikiNG | raescribe).
CHECTK IF APPLICABLE:

(describe) complied with {describe)
VRS OnRITIoN TRAEFIESONIRS
v::mc;;z G Stop sign

G D Defective brakes D Stop and go signal ﬁl
[j D Defective lights S D Othcer or watchman

D {_J Defective steering D R.R. gates or signals

71 7 Defective tires ] Other (specity)

D D Other defective equipment —
Control not functioning,

(specity) 40O inadequste or obscured
{describe)

{3 J Not known if defective
G D No defect B No traffic control present

D D D Chemical test given D D No vision ghstruction
INDICATE ON THIS DIAGRAM WHAT HAPPENED

1. Draw heavy lines to show streets . <« INDICATE

2, Name strects . . :  NOATH

3. Draw arrow pointing nocth ool . BY ARROW

4. Show veh. and ped. thus: .. L
Vehictes—+{1 ) (Z]+-- -
Pedestrians Be-—- .. .'. . _.’

REMARKS AND RECOMMENDATIONS

Inspect scene for need of traffic engineering? [j Yes (explain)

Re-examine driver for license competency? #1 [0 #2 (explain)

: h . . .. ¢ complaint form a¢ of paper foc mote wxtensive remarbs o diaxrass.
Arrest: Name Charge ..
g Arrest: Name \VAVI Charge
g Reported by (nanw) A4 JAddress
: Date received Time Oam Oem Report reccived by (officer)
O | Invest
6 Sitnature and Rank Badge Na. Station or Departroent
*= | Investigated Photographs Complaint
at scene? D Yes C} No taken? G Yes D No  closed by: D Arvest DOther Date..
FiG. la, 8. Form UD-10C.
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FiG. 2. Number of tatal motor vehicle accidents in Michigan. Plotted by seven-day periods.

systematic form. Furthermore, from the overall traffic safety viewpoint, the person involved
in any accident may be guilty of one or more errors in the skills of defensive driving.
Whether the driver’s error is due to temporary inattention or to deliberate and aggressive
risk-taking, the end results are the same. An example 1s a multiple car crash in 1968 in the
Bay City area in which 28 cars collided resulting in a single fatality. All 28 drivers were
involved and were guilty of speeding and following too closely for the prevailing conditions.
Incidentally, 12 of the 28 involved drivers were under age 25. Imperfect as number and age
of drivers involved may be as an index of measure, it should provide some interesting clues
to driver performance in FMVA in Michigan during recent years.

What do the data in Fig. 2 indicate? There is a fairly stable curve with gentle undulation
rising to a peak around August and staying high for September and October, providing
a secondary peak in the holiday season from mid-December to mid-January. An effort
was made to plot 4 tolerance zone above which one would suspect there was an unusually
high frequency of fatal accidents, and this is indicated on our graph as an estimated
Poisson 97-5 per cent tolerance zone covering about the lower 90 per cent of the population
(t+2V%). Then. primarily for demonstration purposes, the 1966 data on fatal accidents
in Michigan were plotted as 7-day totals against the provided background of the 5 year
moving mean and tolerance zone, Note that short term peaks appear and that some of
these are followed by low points, and these peaks probably represent chance variation
rather than sustained increases over the expected number of the events. Specifically, one
could suspect that in 1966 the eighth, ninth and tenth weeks were consistently at the upper
limits of the tolerance zone. On the other hand, the sharp rise for week number forty is not
sustained. but drops the following week by almost the same amount (36 = 15). One could
conclude that for 1966 there were no sustained peaks of fatal accidents that would represent
2 or 3 week elevations above the expected tolerance zone other than the modest March
series. This emphasizes what has been brought out by others, that the dramatic holiday
excesses may represent | week peaks, while the preceding and succeeding periods show
normal or below normal frequencies.
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Razes of involved drivers

The data in Fig. 3 (a. B and ¢) were developed after Fig. 2, because we felt that razes of
fatal motor vehicle accidents might provide more meaningful comparisons than the
number of such accidents. particularly since we are concerned about voung drivers. Thus a
simple increase in the number of young drivers might occur to the "Baby Boom’ or to the
increased availability of cars. For age-specific numerators, age-specific denominators were
required. The best available information in the state provided the number of licensed drivers
by age group for the specified years. These graphs were plotted as a prototype for the
selected younger age groups: later, similar graphs will be plotted for middle age and older
age groups. Beginning with Fig. 3a, let us compare the 3 year mean of the 3 week moving
mean for the years 1964-65-66, showing FMVA as the rates per 1,000,000 licensed drivers
for the age group 20-24 and for the age group 18-19.

It should be noted that for these younger drivers. only the 3 most recent years of Michigan
experience were selected (1964-65-66) to compare with the incoming data of 1967. The use
of the 3 year mean results in a less stable curve than a 5 year mean, but may come closer to
reflecting the most recent pattern of young driving behavior.

Fig. 3a indicates that for the recent years of study in Michigan a more stable curve of
FMVA involvement for the age group 20-24 is tound than for the ages 18-19. There are
peaks for summer and fall. which are not unexpected as they coincide with the peaks for
all age groups in Fig. 2. Of distinct interest is the fact that the 18-19 year old drivers were
more involved in FMVA by season than the slightly older group. The teenaged motorists
are definitely under-represented (as a rate) in FMVA in the first 15-20 weeks of the year,
then their numbers peak sharply 1n July (week 25) and September (weeks 32, 33 and 34).
The dip for teenagers during week 40 1s short-lived as their rates exceed the 20-24 year old
rates for the rest of the year.

Baseline compared to current yvear

Understanding the recent 3 year pattern, one can move to Fig. 38 for comparisons with
the most recent year, 1967. Let us focus first on those drivers, aged 20-24. One can see that

40
35 Three Year Mean of Three Week Moving Mean (1964 -i966)
30
I?aq
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® ] 2

RATE OF FATAL MV. ACCIDENTS
Per [,000,000 Licensed Drivers of Specified Age
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FiG. 3a. Fawl motor vehicle accidents in Michigan, as a rate per 1.000.000 licensed driving
population. Plotted by seven-day periods.
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Fig. 38. Fatal motor vehicle accidents in Michigan, as a rate per 1.000.000 licensed driving
population. Plotted by seven-day periods.

1967 was on the whole a good year with almost every one ofthe 7 day periods of the 3 week
moving mean falling below expectancy. Only weeks 15-22, 39-41 and 4748 equalled the
weekly rates for the preceding 3 years. Could 13/52 weeks be lower simply by chance?
This seems unlikely. Could the lower rates be due to a sharp rise in the denominator (the
number of licensed drivers. age 20-24 in 1967 is 627,152)? This also seems unlikely. In fact,
a sizable number of such drivers were probably diverted from Michigan highways to
overseas military service. with licenses still listed as active in Lansing. Could some safety
measures, whatever their nature. be responsible so that perhaps the entire year was safer
for most drivers in the state? This single graph cannot tell us definitely, but if the data were
extended for 1968, one could compare the 1 year time span and derive some estimate of
the performance of this age group.

In Fig. 3¢, one notes that for drivers aged 18-19, in the year 1967, their performance as
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§ 5 ¥ 2N ,P-d Ry 3 Week Mowing Mean (1967)

= -1

§ oLl vt e by bbb e bbb Lyt

i S {e] 15 20 25 30 35 40 45 S0 {Weens)
JAN.  FEB  MARCH APRIL  MAY  JUNE  JULY  AUGUST  SEPT  OCT NOV.  DEC

Fi1G. 3¢, Fatal motor vehicle accidents in Michigan, as a rate per 1.000.000 licensed driving
population. Plotted by seven-day periods.
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a whole was below fatal accident involvement of preceding vears and relatively much
better than tor the slightly older 20-24 vear old drivers! In certain periods. however. thev
were again at high risk. notably during the twenty-first week (arcund graduation) and
then during weeks 35 through 40. which may be related to going back to school and the
involvement in social and athletic activities of the high school vear. Whatever benefit
occurred in 1967 tor these drivers seems to be concentrated in the middle ot the summer.
Why did the driving improvement occur? One consideration in this single year comparison
is the fact that 1967 was marked by civil disturbance with riots. or their threat. affecting
most of the major cities in Michigan. What effect did the riots have on availability of police
for traffic patrol and enforcement? What effect did the disorders have on miles driven
during the summer? These facts are needed before one can speculate on how much of the
violent or aggressive behavior was channeled into political or protest activities, rather than
into motorized aggression. Further speculation is not warranted. but it is worth noting
that such questions usually escape any kind of quantitative consideration unless the actual
data are plotted in a time-series approach.

Why time-series analysis in traffic safety?

In considering the availability of rapid data processing, there is no real difficulty in
programming these kinds of frequencies (number of drivers involved in FMVA by age-
specific groups) into an ongoing time-series. For a relatively small input we can plot
ongoing data for comparison with the expected moving mean or the expected frequencies.
Such surveillance techniques require effective cooperation between the data processing,
research, functional. and administrative units of police or highway safety departments.
With the rapid growth of the traftic problem and advances in technology. the several parts
of the team need more cooperation and teamwork than ever. The time-series approach
provides an ongoing teedback mechanism that presents the information in an interesting
and meaningful way, limited always by the restraints of the data. Experience in public
health agencies indicates that similar data, even if imperfect in some details. can yield
trends. short term eftects, and aberrations. These episodes or trends stimulate one to
initiate investigations of aberrations which may lead to either (a) detection of errors in
reporting or in the data processing, or {b) to meaningful information about the causes of
the fluctuations in the events. For example, the rising occurrence of fatal events as shown
in the age group (18-19) in June, may present a real target for traffic efforts directed at the
teenage driver; similar efforts directed in mid-February may be much less eflective.
Evaluation ol programs can be aided by comparing short and longer term trends. by
geographic area, by age group and by program type (e.g. preventive or corrective). Time
series can be developed not only for age-of-drivers-involved, but also for single car versus
multiple car crashes, for types of roadway, for day-dusk—night patterns etc. Whether these
analyses become burdensome or irrelevant depends, of course, on the needs, depth and
interests of the department involved. At this stage in the study of highway safety, simplicity
would seem to be the theme of time-series applications to available traffic data.

PART [Il. RELATED KINDS OF ANALYSIS
The effects of season, estimated mileuge and age
Analyses of the data utilizing police records were also carried out in ways other than the
time-series approach. These analyses could have been done independently of the time-serics
approach, but, in fact, they were developed to answer questions arising from the preceding

A A andP. Vol. 2 No. 4 F



324 STANLEY H. SCHUMAN e1 al.

time-series data concerning the effects of season, age of driver. and estimated miles driven.
For example. Figs. 4a and 48 were developed to examine the performance of age groups
involved in fatal motor vehicle accidents by the four major seasons in Michigan comparing
the most recent year (1968) with the preceding year {1967).

ALL AGES

Vel

o

S
i

754 782}

w

st
S
I

NUMBER OF DRIVERS INVOLVED 1IN FMVA

120E= -—-Xg:l16.5

121 124

ESTIMATED MILES OF TRAVEL {Millions)

967 D 1968 MICHIGAN

FiG. 4a. Scasonal distribution of fatal motor vehicle accidents and estimated miles of travel,
1967-1968. Compurison by quarters of the year. in Michigan. all ages of drivers involved.

When the numbers of drivers involved in FMVA of all ages are plotted by season, one
notes a steady rise from the low in the winter (JFM) regardless of year to the highest period
in the autumn (OND) (see Fig. 4a). An eight period mean value, Xg. covering 2 years of
4 quarters each. is shown to help in the visual comparisons. The FMVA approximately
correlate with the estimated miles of travel on the lower portion of this graph which also
tends to have an increasing curve.

Is the age of driver involved an important variable in regard to season of the year?
In Fig. 48, one may detect age group differences by season and vear. Comparison between
age groups is noted by examining the graph vertically. For example. notice that the drivers
aged 65 and over had very little change from 1967-1968 ; 45-64 year old drivers had some
increase as did those ages 25-44: 20-24 year old drivers increased about 20 per cent
(mostly in JAS) while the age group of 19 and younger increased their involvement in
FMVA in 1568 compared to 1967 by about 40 per cent. This is largely attributable to their
performance in the period, April, May and June of 1968, during which less than 10 per cent
of the drivers (less than age 19) affected the overall pattern for the state. One can say that
single vear changes are not too retiable and these effects may oscillate from vear to year,
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Nevertheless, if we do not examine these changes from year to year with some attention
to high-risk groups, times and situations, our surveillance will be ineffective or too late
to be of any value.

How did young drivers perform in 1968 ?

The surveillance of the young driver in fatal accidents was maintained during 1968
by tabulating the ongoing data as shown in the cells in Table 2a, which compares 1967 by
season with 1968, as well as listing the proportions of licensed drivers at risk for each age
group. By midyear of 1968, it was clear the numbers were increasing: 569 + 754 drivers
versus 491 -+ 604 drivers involved in 1967. The net change and proportions of change are
tabulated in Table 2B. Note that of the year long net increase of 336 drivers involved,
almost half of the increase (+ 150) occurred in April-May-June. A vertical scan of the
spring period indicates the over-involvement of the teenaged drivers: 73/153 of the age-
known-drivers being 19 or younger. In the summer period (July-August—-September),
the performance of the 20-24 year old drivers was equally striking.

How did young drivers perform in 1968, when rates are calculated?

Theratesin Table 2c were derived from the basic data in 2a and for simplicity, the seasonal
columns were totalled asannual rates ; the amount and proportions of change are tabulated.
The denominators of the rates represent the best available licensure data in the state.
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TAaBLE 2. (Conrd.)

C. ANNUAL RATES (PER 10,000 LICENSED DRIVERS [N THE SPECIFIED AGE GROUP)

1967+ 1968
Age of e e i Change Per cent
driver Rute of FMVA Rate of FMVA rate of FMVA rate change
involved per 10.000 per 10.000 per 10,000 from 1967
12 month total 12 month total 12 month total 12 month total
13 and less* - - -
16 47 131 -84 - 1787
17 63 -4 31 - 309
18-19 77 12:0 - 43 - 358
Teenage subtotal 69 12:2 53 - 768
20-24 30 92 - 12 =150
25-34 67 33 -2 =179
3544 43 43 - 03 - 66
435-54 44 43 - 01 S22
33-64 42 42 0 0
Subtotal 25-64 37 48 -0-2 —40
65 and over 77 46 =31 —30-2
Total age unknown 58 60 02 -34

* Numbers too small to caleulate rates.

+ f Denominators for number of ficensed drivers from U.S. Dept. of Transportation. Bureau of Public Rouds.
Waushington D.C. 20591, Tuble DL-21.1967; and Michigan Dept. of State, Lansing, Michigan 43918, Chart | -2,
1968, respectively.

These data as rates (see Fig. 5) show that the youngest drivers were over-represented
in 1968 in FMVA compared to 1967. One might argue that their performance in 1967
with a rate of 6-9/10,000 licensed drivers was unusually good, but the margin of increase
makes such an interpretation most unlikely. The other impressive change was in the
65 year and older age group. which seemed to show a substantial improvement for the year
(7-7 compared to 4-6/10,000 licensed drivers).

MICHIGAN
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FiG. 5. Annual rates of fatal motor vehicle accidents per 10,000 licensed drivers in Michigan.
19671968, by age group of drivers involved.
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Do tvpesof futal motor vehicle accidents add o our understanding of the voung driver problem ?
A standard feature of accident reporting indicated in the basic police document
(Figs. 1a. IB)is the type of collision, the number and direction of cars involved. The details
and evidence as to precise accident causation are missing from routine reports. requiring
data provided by trained, equipped. multidisciplinary teams. Can the simple, routinely
available features of the young driver in FMVA suggest to us ways in which the problem
should be analyzed? For example, it has been shown (Penn, 1963-1963) that the younger
the driver the more likely will be his involvement in a certain type of fatal accident. namely,
single car accidents. These data for Michigan for the years 1960-1966 have been plotted.
The use of age of person killed as the indicator of problem driving is not fully satisfying.
butitis felt that age of driver is the factor of most concern, not the age of person deceased.
For example. the younger driver has a greater ability to survive near-fatal accidents than
do older persons who do not have the stamina to recover from multiple fractures, chest
injurics. head injuries etc. On the other hand. it is unlikely that the essential shape of the
curve for deceased shown in Fig. 6 would be much different using age of driver involved.

Examining the available data by age of person killed, note that for a 6-year period, the
number of deaths involving single car accidents (on the left-hand margin of the graph)
was highest for the 5-year age group 20-24. These deaths were closely followed by the
age group 15-19.

Then there s a decline for the group 25-29. indicating that drivers statistically cross a
“barrier” at about 25 vears of age (which has been a useful dividing line on an empirical
basis for insurance rates). What happens between age groupings 20-24 and 25-29 for this
young population that so sharply affects their behavior behind the wheel and their
performance in mortality statistics? The subsequent decrease in the number of deaths
involving single car accidents is steady for age groups in the thirties and the forties, reaching

i 1000 468 MICHIGAN 50%
3 a3g AO—333 446 447 1960 - 66
& 9oo| 4% (SINGLE CAR) -
(o] I
8 =
« 8OOl —40% &
S .
g 700} W
2 g
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2 u
= Q
> =~
2 500}~ iz
2 23
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- =z
g 300~ i 2 5
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2 oo} B g
z [ R 30 4 g
; o i i ‘ T = Jge &
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20-24 3034 40-44  50-5¢ 60-64  T0-74 B8O 8 over
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FiG. 6a Proportions and number of deaths involving single-car accidents (ES23. 819, 822) (o
total motor vehicle accident deaths (E810 to 825 excluding E812, 825, 824) in Michigan 1960-19606
by age groups of persons killed.
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minimal numbers in the most senior citizens. These figures. of course, are related to driving
exposure. which cannot be minimized. When such data become available. the denominators
can take into account number of miles driven. In the meantime. these numbers do indicate
how and to whom the deaths are occurring. Our job in prevention should be to recognize
the deaths where they are most prominent. and where driver-error seems to play an
important role.

In the second part of Fig. 6a. the continuous line presents the same data derived as a
proportion of motor vehicle accidents, which are singfe car ot the total motor vehicle
accidents for each age group. The denominators for these calculations have excluded
pedestrian deaths. bicycle deaths. or other vehicle deaths, concentrating on those which
involve drivers*, the numerators emphasize single car errors (such as running off the
roadway. hitting fixed objects. overturning, etc.) as distinct from the multiple car crashes.
The percentages are essentially the same for age groups 15-39. averaging 44-43 per cent

t
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FiG. 68, Proportions and number of deaths involving single car accidents by age group of persons
killed in U.S. 1960-1966 and Michigan 1960-1966.

single car accidents. These percentages drop quite sharply after age 40. There 1s a flattening
of the trend in the 60-74 age groups. If there is anything that can be learned about single
car crashes which would help reduce the toll of persons killed, this knowledge should be

*Proportion of FMVA (single cary used in Fig. 6a =

ES19. ES21, E822. E823

ES10 to E823. excluding ES12 (Total Acaidents. excluding pedestrians. Non-Traffic deaths)

ES10 to ES25 refer to the classification of deaths used in the Manual of the International Live of Causes of Deatl,
VI Revision (1933), Vol I. WHO. Geneva.
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directed mostetfectively at the youngest age groups. Nowhere 1s it more Important to stress
the effects of excessive speed. loss of control of the vehicle. errors in judging conditions,
use or non-use of seat belts than in the youngest age groups. In what other age group of
drivers can one sav so consistently that it is not really “the other driver’? Year after year.
in almost half of the voung driver fatal crashes. it is the single car operator who has become
the victim of errors in the man-machine-roadway combination. Such solo errors niuy be
the result of over-confidence. inexperience. or defects in car design. roadway design and
traffic patterns. Whatever the combination or permutation of factors they can result in
a fatal crash.

How does Michigan compare with the U.S. in single car crashes?

In Fig. 6B. single car deaths are plotted by age group of persons Killed for Michigan
and the U.S. We see the same shaped curve for the U.S. as a whole as for Michigan,
although the drop-off in Michigan is more dramatic for persons in the middle age group
than it is in the U.S. as a whole. This close resemblance of single car. oft-the-road type of
crashes in Michigan and the U.S. as the proportions of the rest of the U.S. underscores the
fact that the exposure factors are important, but inexperience is especially important in
the 15-24 year old group.

SUMMARY
Can epidemiologic surveillance techniques be applicd to routine police data collection?

Data are presented from Michigan police files (supplemented in part by vital statistics)
which indicate the pivotal role of the youngest drivers, aged 19 years and younger (who
constitute less than 12 per cent of the licensed driving population) in the fatal motor vehicle
accident record of the entire state.

In the recent year, 1968 in a short 3 month spring period, these teenaged drivers doubled
their FMVA involvement from 74 to 147, and their rate increased from 6-9 to 12-2/10.000
licensed drivers.

Other age groups involved as drivers in fatal motor vehicle accidents are also studied,
as well as types of accidents (single-car versus multiple-car crashes).

The epidemiologic techniques employed with available police data may be summarized
as follows:

(a) Choice of index of measure, number of FMVA by age of driver involved as best
characterizing the driving aspect of the traflic problem to be studied.

(b) Development of expected frequencies (3 or 5 year means) of recent experience for
comparison with current experience.

(¢) Use of rates wherever possible to relate numerators (numbers of drivers involved in
fatal MVA) to denominators (numbers of licensed drivers); attention to the short-
comings and limitations of the data at each stage of interpretation.

(d) Use of time-series plotting of data to preserve detail as 7-day periods while smoothing
the curves by 3 week moving means. This permits estimation of a tolerance zone,
and facilitates the detection of short term or long term aberrations.

(e) Use of descriptive classification of accidents (single-car versus multiple-car) as one
measure of age effects. geographic comparison, and trends.

(0 Emphasis on surveillance or monitoring the best available data in an ongoing way to
provide current information in sufficient detail to alert responsible agencies to the
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LR STANLEY H. ScHUMAN ¢f al.
quality and magnitude of the problems. This approach requires sefection of the most
meaningful indices and frequencies for ongoing evaluation.

tg) Intellivent use and interpretation of traffic reports must keep up with the technologicul

advances in processing and storage of the growing volumes of information which now
permit greater flexibility and imagination than ever before anticipated.
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