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Introduction 
This report details facts and figures relevant to a better understanding of possible 

causes of and possible prevention implications for deaths due to traffic crashes in the 
state of Michigan during the period January 1993 through December 1995. The report 
is divided into six primary sections. The first section, Statistical Trend Analysis cletails 
results of analyses to determine if there was an increase in deaths from 1993, and if 
there was, to determine the magnitude and possible explanations for the increase. The 
second section, Fatal Crashes, focuses on general information about fatal crashes. 
The next section, Vehicles in Fatal Crashes, looks within crashes to focus on the 
vehicles involved in fatal crashes. Drivers in Fatal Crashes, the section that follows, 
describes facts related to the drivers of the vehicles involved. The fifth section, Persons 
Killed in Crashes, details information about those killed in crashes. The final section, 
Special Topics, discusses information related to two key issues related to traffic crash 
deaths, namely had-been-drinking fatal crashes and police-reported safety belt and 
motorcycle helmet use in fatal crashes. 

Information about fatal crashes that occurred in Michigan was obtained from the 
Fatal Accident Reporting System (FARS), compiled by the National Highway Tra.ffic 
Safety Administration (NHTSA). FARS data cover all fatal crashes in the United States. 
This data source (FARS) was selected for analyses because of the thorough and 
consistent nature with which the data are collected and reported. These crash data 
were examined for patterns and trends among the general population and by gender 
and age. Age groups selected for examination were under 21, 21 to 34, 35 to 54, 55 to 
69, and over 70 years of age, These groupings were chosen because of their relevance 
to various driver policies. For example, the zero tolerance laws target drivers unlder 21, 
as does the new graduated license entry system. A possible future graduated driver 
exit system would most likely be concerned with drivers over 70 years of age. 

The population fatal crash rate, or the number of fatal crashes per person 
calculated so that it could be easily compared with other causes of death from the 
public health perspective. Fatal crash rates were also determined by licensed driver 
population and by vehicle miles of travel (VMT) to control for exposure to crash riisk. In 
determining the crash rates by VMT, information obtained from the Michigan 
Department of Transportation (MDOT) was used for all calculations, except those 
involving gender and age group classifications. VMT data for age and gender grioups 
were obtained from the National Personal Transportation Study (NPTS). 





Statistical Trend Analyses 
The genesis of this project was the question, Why, after a five-year period of 

constant decline in the number of persons killed in traffic crashes, did Michigan 
experience an increase in deaths after 1992? In order to answer this question, we must 
first determine if there was indeed a meaningful increase in deaths since 1992 
accounting for factors known to affect fatality incidence like VMT and economic 
conditions. If there was a meaningful increase, we need to determine the magnitude 
and possible explanations for the increase. 

The chart to the right shows the Number of Deaths on Michigan Roads 
number of persons killed in traffic crashes per Year 
in Michigan during the years 1988-1 995. 1800 

This chart clearly shows a four-year period 
of declining deaths followed by three years 1700 
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Number of Deaths on Michigan Roads 
per Year The chart to the left shows the 

number of persons killed in traffic 
crashes each year beginning with 
1978. In this longer time-series 
chart, we can see that the '1 988- 
1995 time slice presented earlier 
(marked with the thicker line in this 
chart) may only be part of ai long- 
term downward trend in traffic 
deaths in Michigan since 1978 
(illustrated by the straight line). If 
this is true, then the perceived 
upswing in deaths since 19r92 is 
only the result of normal and 
expected variation around a more 
general, downward trend. 

In order to determine if the 
perceived increase in deaths since 1992 is within the expected year-to-year varialion or 



is truly an increase that merits concern we must analyze the patterns in the data. Our 
most effective analysis strategies involve mathematical modeling that requires more 
data points than are available in the annual data. Therefore, we analyze time-series 
crash data on a monthly rather than annual basis. 

The chart to the right 
shows monthly traffic 
crash death frequencies 
for Michigan 1978-1 995. 
The seasonal variation in 
the number of persons 
killed in traffic crashes 
within each year is quite 
evident in this chart, but 
the annual changes that 
seemed so clear in the 
earlier charts become 
more difficult to observe 
when examined using a 
monthly time series. 
Fortunately, we have 
available to us a set of 
statistical techniques, 
generally called time- 
series analysis, that 
enable us to accurately 
model these types of 
data so we can 

Number of Deaths on Michigan Roads 
per Month 

determine if perceived 60 
changes are "real" or are JAN78 JAN80 JAN82 JAN84 JAN86 JAN88 JAN90 JAN92 JAN94 

JAN79 JAN81 JAN83 JAN85 JAN87 JAN89 JAN91 JAN93 JAN95 
simply part of the 
expected variation seen 
from month-to-month, 
year-to-year. 

In order to measure and understand changes in crash death frequencies, we need 
to know more than the temporal patterns that exist in the crash data alone. We also 
need to be able to account for several other factors that change and that may have an 
impact on crash frequency and injury severity. As the amount of travel increases (as 
measured by VMT or vehicle miles of travel), the opportunity for and subsequent 
chance of collision also increases. Economic conditions may also have an effect on 
crash death frequency. A good economy, as measured by low unemployment, will 
cause increased travel related to business activity (e.g., going tolfrom work, shipping 
goods). Furthermore, in good economic times people have more disposable income 
and engage in more recreational travel. This has an important effect on traffic crash 
fatalities independent of the effect economic conditions have on VMT because 



recreational travel is often more hazardous than nonrecreational travel, with an 
increased likelihood of alcohol-impaired driving, travel on more hazardous rural roads, 
etc. The amount of alcohol consumed within the state also may affect crash desdh 
frequencies through an increase in had-been-drinking crashes that are on average 
more hazardous than nonalcohol-involved collisions. 

As mentioned earlier, time-series analytic techniques allow researchers to e:cplore 
the temporal patterns seen in the month-to-month data. These techniques also inllow 
us to simultaneously account for multiple additional explanatory variables (VMT, 
economic conditions and alcoholic beverage consumption). These models also s~llow us 
to examine the data to identify changes in expected patterns or trends in the time- 
series. These expected changes most often occur as the result of a new law or :;pecial 
program (such as the 1992 drunk driving laws). In the case of the current question, we 
are interested in knowing if the pattern of data for the period 1993-1 995 differs frlom 
what we would expect given what we know from previous years. 

In order to determine if the pattern of data for the period 1993-1 995 differs from 
what we would expect given what we know from previous years, we used 
Autoregressive Integrated Moving Average (ARIMA) models from a statistical package 
called the SAS System for Forecasting Time Series. This package first requires us to 
enter monthly time-series data for each of the variables of interest (i.e., number of crash 
deaths, VMT, economic conditions, and alcoholic beverage consumption), Next, 
several statistical time-series models are fit iteratively until the model that best explains 
the patterns and relationships in the data is found. We then add an additional variable 
to the model we just selected to determine if the time period of interest differs from what 
the statistical model would have predicted. This new variable is often called the 
interventior~ variable because it most often is used to represent an a priori intervention 
such as a new traffic safety program or a new law. In our current use, this intervention 
variable was used to examine if the pattern of data for the period 1993-1 995 differs 
from what was expected. 

The final analytic model used (to answer the question about whether the pat1:ern of 
data for the period 1993-1 995 differs from what we would expect given what we know 
from previous years) included variables to account for the time-series trend, VMT', 
economic conditions (as measured by the unadjusted unemployment rate), and 
beverage alcohol sales. The statistical criteria for model fit showed the selected rnodel 
fit the data well (r-squared=0.62). Based on this model, we found that there was no 
statistically significant change in crash deaths in Michigan in the period 1993-1 995 
compared to previous years. Similar models developed for had-been-drinking fat:al 
crashes also failed to find a significant change from pre-1993 levels (additional details 
for both models can be found in Appendix 1). 

The final ARIMA models confirmed that economic conditions as measured by the 
unadjusted unemployment rate were closely and negatively related to fatal crash 
incidence. In other words, we found that when unemployment increases, the number of 
persons killed in fatal crashes decreases and conversely, that when unemployment 



decreases, the number of persons killed in crashes increases. 

"No statistically significant change ..." What does that phrase mean? It means that 
although there is an observable upward trend in crash deaths in the last three years, 
the increase is not different than what would have been expected based on historical 
trends, economic conditions, VMT, and alcoholic beverage sales. We cannot say that 
crash deaths in the state of Michigan have been on the rise significantly since 1993. 
Such a statement is unsupported by the data. 



Fatal Crashes 
A brief description of the general layout used within each of the remaining sections 

of the report is in order. Each section consists of two basic parts. The first part of each 
section is made up of charts and tables with accompanying text describing the dlata 
presented. The second part of each section is an overview of the issues highlighted by 
the data in the section. These data can be translated into an understanding of vvhat 
contributes to fatal crashes and how we may be able to prevent these crashes in the 
future. 

Before you begin to explore the data within the following sections, we would like to 
point out that it is difficult to discern temporal "trends" in a time frame of only three 
years. Therefore, we advise readers to consider any perceived 3-year trends as 
speculative and requiring follow-up investigation in subsequent years. Continuing in 
future years the effort begun in this report will increase the value and meaning of 
temporal trends identified in the subsequent reports. 

Finally, it should be remembered that fatal crashes are only a portion of all the 
crashes that occur each year. Thus, this report is a useful companion to the Michigan 
Traffic Crash Facts series of reports that present the overall, comprehensive view of 
crash patterns in the state of Michigan. 

Number and rate 

The table below shows the number of fatal crashes, as well as fatal crash rates per 
million vehicle miles of travel, per one-hundred thousand registered vehicles, per' one- 
hundred thousand persons in the population, and per one-hundred thousand licensed 
drivers, by year. 

Number and Rate of Fatal Crashes 

Year 

1993 

1994 

1995 

Number of 
Fatal Crashes 

1265 

1261 

1378 

Rate per 
1 M VMT 

14.76 

14.80 

16.08 

Rate per 100K 
Licensed Drivers 

19.40 

19.10 

20.66 

Rate per 100K 
Registered Vehicles 

8.21 

7.98 

8.54 

Rate per 100K 
Population 

13.38 

13.29 

14.43 



When they occur 

Fatal Crashes by Month and Year 

The chart to the right shows the distribution 
of fatal crashes by month. While there are 
differences among the years, there is no 
apparent pattern to these differences. 
There is, however, an overall consistent 
pattern across the months. The fewest 
fatal crashes occurred in February, March 
and April and the most fatal crashes 
occurred in August, September, October 
and November. 

Jan F e b  Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Fatal Crashes by Day and Year 

The chart to the left shows that 
fatal crashes consistently 
occurred most often on Friday, 
Saturday, and Sunday. 

Sun Mon  Tue Wed Thur Fri Sat 



Lighting conditions Number of Fatal Crashes 

It can be seen from the chart on the by Light Condition and Year 

right that most fatal crashes occurred 
under daylight conditions. Each year, 710 

half of the fatal crashes occurred in 610 

daylight, close to 28 percent in dark 510 
conditions, 16 percent in dark, but 
lighted conditions and Ei percent at 
either dusk or dawn. 3 10 

210 

110 

10 

Daylight Dark Dark,lighted Dawn Dusk 

1993 1 1994 1 1995 

Precipitation Number of Fatal Crashes 

The chart to the right shows that fatal by Precipitation and Year 

crashes occurred most frequently 1200 

under conditions of no precipitation. 1000 
Every year approximately 83% of all 
fatal crashes occurred in no 800 

precipitation conditions, about 8 600 

percent in rain, about 6 percent in 
snow, 2 percent in fog, and less than 400 

1 percent in sleet. 200 

0 

No precip. Rain Snow Fog !sleet 

1993 1994 1 1995 



Road classification 

About one-half of the fatal crashes in the three year period from 1993 to 1995 occurred 
on rural roads and half on urban roads. The following charts show the number of fatal 
crashes on rural and urban roads by road class for the years 1994 and 1995. Much of 
the data for this classification was missing for 1993 and are not included. An 
explanation of the road classification categories can be found in Appendix 2. 

Number of Fatal Crashes on Rural Roads 

By Road Class and Year 
The chart on the left shows that most 
of the fatal crashes that occurred on 
rural roads occurred on major 
collectors and on local roads. The 
pattern of occurrence by road type is 
consistent from year to year. 

I Princ. Arterial / Major Collector 1 Local Road 
Interstate Minor Arterial Minor Collector 

Number of Fatal Crashes on Urban Roads 

By Road Class and Year 
250 
225 
200 
175 
150 

The chart on the right shows that 125 
most of the fatal crashes on urban l o o  
roadways occurred on arterials. 75 
Again, the pattern of occurrence is 50 

consistent for the years examined. 2 5 
0 

1 Freeway I Minor Arterial I Local Road 
Interstate Pr~ncipal Arterial Collector 

1994 1995 



Speed limit 
Number of Fatal Crashes by Speed Limit 

and 'Year Examining fatal crashes by the speed 
700 limit at the location of the crash shows 

600 that most of these crashes occurred in 
speed zones of 55 mph. The pattern 

500 of location of fatal crashes by speed 
400 limit is consistent across the ye~lrs 
300 examined. 
200 

100 

0 
/ 35 rnph 1 45 rnph 55mph 1 

30 rnph and under 40 mph 50 mph 65 mph 

Number Fatal Crashes 

Road condition by Road Surface Condition and Year 
1000 1 

There is an overall pattern of fatal 800 
crash occurrence by road condition. 
Just over 70% of the fatal crashes 600 
occurred on dry pavement. Between 
14% and 17% occurred on wet 400 

pavement. About 5% occurred on icy 
pavement and from 4% to 7% on 200 

snowy pavement. 
0 

1 Wet I Ice I Unknown 

D r~ Snow Other 

Number of Fatal Crashes 

by Number of Persons Killed and Year 

Deaths per crash 

In about 90% of the fatal crashes over 
the three-year period examined, one 
person was killed per crash. In about 
8 percent of the crashes, two people 
were killed. 



The table above shows that the average number and severity of injuries in a fatal 
crash has not changed over the three-year period. It can be seen from this table that 
for every 10 fatal crashes, approximately 27 persons were involved. Of these, 
approximately 5 sustained no injuries, two sustained C-level (minor) injuries, 3 
sustained B-level (moderate) injuries, five sustained A-level (severe) injuries and about 
1 1  were killed. 

Average Number of Injuries in a Fatal Crash by Injury Severity and Year 

Overview 

v 

Year 

1993 

1994 

1995 

There are few apparent year-to-year trends in the number or rate of fatal crashes in 
Michigan during 1993 to 1995. Although the time-series statistical analyses described 
earlier showed that the observed increase in crash deaths from 1993 to 1995 was not 
greater than we would have predicted based on previous trends, we should be mindful 
of the fact that the 1995 fatal crash frequency and fatal crash rates are 5-1 0% higher 
than in 1993. Whether this finding is a statistical aberration (as is suggested by the 
results of the earlier reported time-series statistical analyses) or the beginning of a new 
trend toward higher death counts and/or rates should be examined closely in the future. 

Peak months for fatal crashes were fairly consistent from year to year, generally 
higher in August, September, October, and November. Similarly, peak days for fatal 
crashes were consistently Friday, Saturday, and Sunday. It is likely that the type of 
travel occurring during these peak periods differs from that of nonpeak periods. 
Specifically, these are periods during which a larger proportion of travel is recreational 
travel which is typically more hazardous than business- and work-related travel. As will 
be shown in a later section, these periods are also consistent with a higher incidence of 
had-been-drinking fatal crashes. One implication of these findings for planning targeted 
enforcement and public information campaigns seems clear. The focus should be on 
high incident periods, using specialized campaign efforts and materials to emphasize 
safety during recreational driving trips. 

Uninjured 

0.54 

0.61 

0.54 

The proportion of fatal crashes that occur on the high speed interstate roads is 
quite low, considering the high volumes of vehicles that travel on them. In rural areas, 

Minor 

0.20 

0.26 

0.27 

Moderate 

0.29 

0.30 

0.32 

Severe 

0.54 

0.47 

0.50 

Killed 

1 .I 

1.2 

1 .I 



most of the fatal crashes occur on major collectors and local roads which tend to be 
two-lane roads with speed limits of 55 miles per hour. In urban areas, the majority of 
the fatal crashes occur on arterials, which are the main nonfreeway, high-volume 
streets in the city. These findings have serious implications for the placement of police 
road patrols. 

Many factors affect decisions made about the placement and activities of police 
road patrols. One basic conflict regarding placement of patrols is between maintaining 
safe and legal driving speeds for the largest number of vehicles (or largest proportion of 
the driving population), and maintaining safe and legal driving speeds on lower-volume 
roads that have a higher death rate than the more traveled (and safer) interstate 
highways. Currently, the existing contingencies affecting officer behavior strongly 
support working the relatively safe interstate highways for a variety of practical (e!.g., 
large numbers of speeding vehicles, high activity levels can be demonstrated), as well 
as political reasons (e.g., maintaining a federally mandated average speed on the 
interstates). While these extant contingencies are unlikely to change soon, fatal crash 
data suggest that increased enforcement attention is warranted for the more 
hazardous, noninterstate roads in Michigan. 

We found that there has been little change in the proportion of crashes that 
occurred during daylight versus nighttime lighting conditions, and unfortunately no 
reliable exposure data (e.g., VMT by time of day) exist to permit us to examine 
specifically the extent to which daylight versus nighttime fatal crash rates differ. On the 
other hand, we do know that: (1) in general, many more miles are driven during daylight 
hours than are driven during nighttime hours, and (2) daylight versus nondaylight fatal 
crashes are distributed about 50-50%. We can, therefore, safely speculate that 
nighttime driving is more hazardous than daytime driving, adding another factor to the 
implications for the development and marketing of prevention program efforts. 





Vehicles in Fatal Crashes 
Number of Single and Multiple Vehicle 

Single-vehicle involvement Fatal Crashes by Year 

The chart to the right shows the numbers of 
fatal single-vehicle and multivehicle crashes. 
In 1994 and 1995, the number of single 
vehicle and multiple vetiicle fatal crashes were 
about the same. In 1993, there were slightly 
more single-vehicle fatal crashes than 
multivehicle fatal crashes. 

Single-Vehicle M ultiple-Vehicle 

Number of Single Vehicle 

Fatal Crashes by Type and Year 
7 

1 Fixed Object 1 Pedalcycle 1 Train 1 
Overturn Pedestrian Parked Vehicle Other 

Multiple-vehicle crash 
configuration 

The chart to the right shows fatal 
multivehicle crashes by the type of 
collision. The pattern over the three years 
is consistent, with angle collisions 
accounting for about one-half and head-on 
collisions accounting for approximately 
one-third of the fatal multivehicle crashes 

Single-vehicle crash 
configuration 

There is a consistent pattern in the 
types of single-vehicle fatal crashes in 
the three years examined. Collisions 
with pedestrians and with fixed 
objects accounted for most of these 
crashes, followed in frequency by 
overturns. 

Number of Fatal Multiple Vehicle 

Crashes by Type and Year 

1 head-on I side-same dir. 1 
rear-end angle side-opp. dir. 

each year. 



Vehicle body type 

Rollover 

Twelve percent of vehicles 
involved in fatal crashes 
experienced a rollover. In 
4% of the cases the rollover 
was the first event in the 
crash. In 8% of the cases 
the rollover was a 
subsequent event. 

As can be seen in the 
table to the left, the 
number and rate of fatal 
crashes involving cars 
has changed little since 
1993. Fatal crashes 
involving heavy trucks 
increased considerably 
between 1993 and 1994, 
but remained about the 
same in 1995. The 
number and rate of fatal 
crashes involving pickup 
trucks and the number 
and rate of fatal crashes 
involving motorcycles 
have each increased 
steadily since 1993. 

No. of Vehicles in Fatal Crashes 

by Rollover Occurrence and Year 

2500 o 

None First Event Subseq. Event 

1993 1 1 9 9 4  1 1 9 9 5  



First-event rollovers by vehicle body NO. of Vehicles by Body Type in Fatal Crashes 

type with First Event Rollover by Year 
6 0 

Approximately 80 vehicles per year, involved in I 
a fatal crash, experienced a rollover as a first 
event of the crash. The car vehicle body type 40 

accounted for about 68% of these first-event 
30 

rollovers. Utility vehicles and pickups 
accounted for close to 16% each over the 20 

three-year period. Very few vans were 
10 

involved in first-event rollovers and are 
included in the "all others" category. o 

Car Utility Veh. Pickirp All Others 

1993 1 1 9 9 4  1 1 9 9 5  

No, of Vehicles in Fatal Crashes 

Su bsequent-event rollovers with Subsequent Rollover and Year 

by body type 120 , 
100 

There were about 175 vehicles each 
year involved in fatal crashes where 80 

a rollover occurred as a subsequent 
6o 

event. Cars accounted for about 
one-half of the subsequent-event 40 
rollovers, utility-vehicle bodies for 
about lo%, vans for about 10% and 20 

pickups for 20%. 0 

Car Utility Veh Van Pickup All others 

1993 1 1 9 9 4  1 1 9 9 5  



Overview 

Results presented in this section show that about half of the fatal crashes involved 
a single vehicle and about half involved multiple vehicles. This finding has remained 
steady since 1993. When a single vehicle was involved in a fatal crash, the vehicle was 
most likely to strike a pedestrian or a fixed object. One strategy to reduce the toll 
exacted by these types of single-vehicle crashes is to increase the separation between 
vehicles and pedestrianslfixed objects. We see this strategy used on interstate 
highways and intercity parkways with pedestrian bridges. Obviously this solution can be 
quite expensive and is not feasible for many locations. Pedestrian deaths may also be 
reduced through the implementation of programs designed to increase awareness of 
the serious nature of the issue with both drivers and pedestrians. Perhaps the best way 
to protect persons involved in single-vehicle collisions with fixed objects or overturn 
crashes is to promote safety belt use, thus decreasing the probability of ejection or 
striking parts of the vehicle interior in an overturn or fixed object collision. 

The number and rate of fatal crashes per registered vehicle has increased steadily 
for both motorcycles and pickup trucks since 1993. As was stated earlier, using only 
three years to detect a trend must be done with caution, but the trends for these two 
vehicle body types may be sufficient to warrant attention in the near future, and should 
be monitored closely. The source of these possible changes is unclear; however, 
perhaps the most direct way to influence the death rate for these vehicle types is to 
continue to promote motorcycle helmet use and safety belt use among users of these 
vehicle types. Indeed, pickup truck occupants have historically had the lowest belt use 
rates of any vehicle type, making this group a prime target for intervention. 

Since 1993, rollovers have occurred in about 12% of fatal crashes. While the 
number and proportion of rollovers in fatal crashes varies between vehicle body types 
and years, there is little systematic variation. Regardless of the vehicle type, the best 
way to protect occupants involved in a rollover crash is to ensure that they are using the 
safety belt available to them in their seating position. 



Drivers in Fatal Crashes 

Number and rate 

Number and Rate of Fatal Crashes 
by Driver Gender, Age Group, and Year 

Year Driver 
Gender 

Age Group Number of 
Fatal Crashes 

Rate per 1 OK 
Licensed Drivers 

205 

229 

7.58 

8.46 

1993 

1994 

Rate per 
100M VMT 

1994 

1995 

1993 

1994 

1995 

1993 

1994 

1995 
.- 

Rate per 10K 
Population 

7.33 

7.96 

Male 6.14 

6.86 

16-20 years 

Male 

Female 

35-54 years 

35-54 years 

154 

178 

425 

46 1 

537 

169 

171 

213 

1.63 

1.92 

3.46 

3.66 

4.1 6 

1.35 

1.33 

1.62 

1.52 

1.75 

1.88 

1.95 

2.18 

1.30 

I .24 

1.47 

1.51 

1.78 

3.35 

3.55 

4.02 

1.29 

1.27 

1.54 



The table above shows that among drivers, females age 16-20, males age 21 -54, 
and females age 70+ each had numbers of fatal crashes and fatal crash rates that 
increased steadily since 1993. Although no consistent temporal trend in the data can be 
seen, males age 16-20 consistently had the highest rates of fatal crash involvement 
among the groups examined by a factor of about 2 to 1. 



License status 



The table above shows no apparent temporal trends in the data from 1993 to 1995. 
Driving without a license or on an invalid license is consistently much more prevalent 
among male drivers than female drivers. 

Violations cited 

1995 

1993 

1994 

1995 

No. of Drivers in Fatal Crashes Over 90% of drivers involved in 
fatal crashes were not charged 

Female 

by Violation Citation Occurrence and Year with any violation. This pattern is 
consistent over the 3-year period. 

2500 / In the remaining cases, drivers 

70 i  years 

were cited with some violation, 
however, there is no pattern in the 
types of violations cited. 

No Violation Cited Violation Cited 

122 

56 

66 

75 

Overview 

Among drivers, females age 16-20, males age 21 -54, and females age 70+ each 
had numbers of fatal crashes and fatal crash rates that have increased steadily since 
1993. These trends should be carefully tracked in subsequent years to determine if 
these patterns continue. Although no consistent temporal trend in the data can be seen, 
males age 16-20 consistently had the highest rates of fatal crash involvement among the 
groups examined by a factor of about 2 to 1, making them a prime target group for 
immediate prevention intervention. 

1 

1 

0 

0 

While it is true that most drivers involved in fatal crashes are driving with a valid 
license, over 10% of the male drivers age 16-69 involved in fatal crashes were driving 
without a valid license. There is no temporal trend to these findings, but these figures 
are sufficiently troubling to warrant continued scrutiny and committed prevention efforts. 

0 
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0 

0 

2 

1 
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0 

0 

0 

0 
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Among the most frustrating findings was the fact that over 90% of drivers involved in 
fatal crashes were not charged with any violation. There has been no real change in this 
proportion since 1993, but given the serious nature of the crash outcomes experienced, 
we would have expected to have seen a larger proportion of drivers cited for violating 
some traffic law leading to the collision. 





Persons Killed in Crashes 

Seating position -- Number and rate 

As can be seen in the 
table to the left, Michigan 
has experienced small but 
consistent upward trends 
in the number and rate of 
fatal injury among drivers, 
front-right passengers, 
rear-right passengers and 
since 1993. 



The table on the left 
shows that the number 
and rate of pedestrian 
fatalities has been 
relatively stable over the 
three-year period 
examined. 

Gender and age -- Number and rate 

Number and Rate of Fatal Injuries 
by Gender, Age Group, and Year 

Year 

1993 

1994 

Gender 

Male 

Age Group 

0-4 years 

Number of 
Vehicle Occupant 

Deaths 

6 

14 

Rate per 1 OK 
Population 

0.1 6 

0.39 

Number of 
Pedestrian 

Deaths 

2 

8 

Rate per 1 OK 
Population 

0.05 

0.22 



Number and Rate of Fatal Injuries by 
Gender, Age Group, and Year 

(continued) 

Year 

1993 

Number of 
Pedestrian 

Deaths 

36 

Gender 

Male 

Rate per 1 OK 
Population 

0.36 

Age Group 

21 -34 years 

Number of 
Vehicle Occupant 

Deaths 

274 

Rate per 1 OK 
Population 

2.72 



The first part of the table on the previous page shows a small but steady increase in 
fatal injury frequency and rates among males age 0-4 and a larger increase among 
females age 16-20 since 1993. We can also see that the number and rate of fatal 
injuries has increased steadily among females over age 55 since 1993. 

There is a small increase in the number and rate of fatalities among male 
pedestrians over the age of 55 over the three-year period between 1993 and 1995. 
There are no consistent trends obvious in the numbers and rates of pedestrian fatalities 
for the other groups of pedestrians. However, the numbers and rates of fatalities for 
males are higher than for females in each age group. 

Overview 

Michigan has experienced small, consistent increases in the number and rate of 
fatal injury among drivers, front-right passengers and rear-right passengers. Small, 
steady increases were also noted among males age 0-4, females age 16-20, and 
females over age 55. While each of these changes is small, it will be important to 
continue to monitor these statistics to assist with selecting target populations for future 
program efforts. 



Special Topics 

Had-Been-Drin king Fatal Crashes 

About a third of all fatal crashes in Michigan from 1993 through 1995 were classified as 
had-been-drinking (HBD) crashes. As can be seen in the tables below, the number of 
HBD crashes, HBD crash rates, as well as the number and rate at which persons were 
killed in HBD crashes were about the same for 1993 and 1995, but were noticeably 
lower for 1994. 

Numbers and rates 

Number and Rate of HBD Fatal Crashes by Year 

Year 

1993 

1994 

1995 

Number of 
HBD 
Crashes 

471 

375 

464 

Rate per 
1 M VMT 

5.50 

4.40 

5.41 

Rate per 
100K 
Licensed 
Drivers 

7.22 

5.68 

6.95 

Rate per 1 M Gallons of 
Alcoholic Beverages 
Sold 

2.00 

1.61 

1.99 

Rate per 100K 
Registered 
Vehicles 

6.87 

5.35 

6.51 

Rate per 
100K 
Population 

4.98 

3.95 

4.86 



Number of Had-Been-Drinking 

Fatal Crashes By Month and Year 
When they occur 

As can be seen in the chart to the 
left, there are differences from year to 
year, but these differences have no 
apparent pattern. Overall, HBD 
crashes were at their lowest levels in 
the months of November through 
March and at their highest levels 
during April through October. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Number of Had-Been-Drinking 
The chart to the right shows that HBD crashes 
consistently occurred most often on Friday, 
Saturday, and Sunday. 

Fatal Crashes By Day and Year 
I I I 

Sun Mon Tue Wed Thur Fri Sat 



Road classification 

The chart to the right shows not only that 
HBD fatal crashes occurred most often in rural 
areas, but also that the difference in the 
frequency of urban versus rural HBD fatal 
crashes has declined a little between 1993 and 
1995. 

Number of Had-Been-Drinking 

Fatal Crashes By Land Use and Year 

290 y- 

Urban Rural 

63 1993 1 1 9 9 4  1 1 9 9 5  

Number of Had-Been-Drinking Fatal Crashes 

Driver characteristics By Gender and Year 

The ~ r o ~ o r t i o n  of HBD female drivers involved in 500 7 
fatal'crishes has increased slightly since 1993. 400 -fn 

Male Female 

1993 1 1 9 9 4  11 1995 

Number of Had-Been-Drinking Fatal Crashes 

By Age Group and Year 

R 

The distribution of HBD drivers by age group 
has changed little since 1993. 

1 21-34 years 1 55-69 years 1 
16-20 years 35-54 years 7D+ years 

D 1993 1 1 9 9 4  1 1995 



The table below shows a small but steady decrease in the number and rate of HBD 
fatal crashes among male drivers in the 16-20 year age category. It also shows a small 
but steady increase in HBD fatal crash involvements among females in the 16-20 and in 
the 35-54 year age groups. No other trends are discernable. 

Number and Rate of Fatal Crashes Involving HBD Drivers 
by Gender, Age Group, and Year 

Year 

1993 

1994 

Driver 
Gender 

Male 

Driver 
Age Group 

16-20 years 

Number 
of HBD 
Crashes 

54 

47 

Rate per 
100 Million 

VMT 

1.93 

1.63 

Rate per 100K 
Licensed 
Drivers 

19.98 

17.36 

Rate per 100K 
Population 

16.16 

14.07 



1993 

1994 

1995 

1993 

1994 

1995 

9 

6 

9 

1 

0 

0 

Male 

Female 

70t years 

70+ years 

0.34 

0.21 

0.30 

0.07 

0.00 

0.00 

3.28 

2.1 0 

3.04 

0.33 

0.00 

0.00 

2.95 

1.92 

2.82 

J 0.20 

0-00 

0.00 



As shown in the table below, there are no real trends in license status of drivers for any 
of the gender and age group categories. 



1994 

1995 

1993 

1994 

1995 

Femaie 70c years 

6 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 



As shown in the table below, there are no real trends in vehicle ownership of drivers 
for any of the gender and age group categories except for males age 21 -34 where the 
number of HBD fatal involvements in vehicles not owned by the driver has steadily 
decreased over the three-year time period. 



The following section examines HBD fatal crashes of drivers over 21 years of age by 
prior crashes, suspensions, prior DWls and violations by four distinct age categories and 
gender. Young driver (1 6-20 year old) HBD fatal crashes are described in a later 
section. 

1993 

1994 

1995 

Please note that the data on prior convictions are gathered from Michigan's clriver 
history files. These files maintain alcohol-impaired driving convictions for ten years after 
the conviction and most other convictions for seven years after the conviction. 

Male 70t yrs. 0 

0 

0 

6 

5 

7 

1 

1 

1 

0 

0 

0 

0 

0 

0 



The following series of charts shows that most drivers had no crashes prior to the 
HBD-fatal crash reported here, although among all men the percentage with prior 
crashes is about 30% and, among women between 21 and 54 years of age, the 
percentage with prior crashes is closer to 20%. Among women age 55 and above prior 
crash history is negligible. 

Number of Had-Been-Drinking Fatal Crashes Number of Had-Been-Drinking Fatal Crashes 
Male DriverAge 21-34 By # of Prior Crashes and Year Fsmaie Driver Age 21-34 By  # of Prior Crashes and  Ysar 

140 1 140 1 

Zero One Two Three Four Zero One Two Three 

1993 1 1994 1 1995 0 1993 1994 1 1 9 9 5  

Number o f  Had-Been-Drinking Fatal Crashes 
Male Driver Age 35-54 By # of Prior Crashes and Year 

Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 35-54 By # of Prior Crashes and Year 

Zero O n e  Two Three Zero One Two Three 

1993 1944 1 1 9 9 5  0 1993 1 1 9 9 4  1 1 9 9 5  



Number of Had-Been-Drinking Fatal Crashes Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 55-69 By # of Prior Crashes and Year Female Drher Age 55-69 By # of Pdor Crashes ant1 Year 

20 , 20 , 

Zero One Two Three Zero One Two Three 

[3 1993 a 1994 1 1 9 9 5  0 1003 1004 1 1085 

Number of Had-Been-Drinking Fatal Crash 
Male Driver Age 70+ B y  # of Prior Crashes and Year 

Number of Had-Been-Drinking Fatal C~rashes 
Female Driver Age 70+ By # of Prior Crashes and Year 

Zero One Two Three 

1993 1 1994 1 1 9 9 5  

Zero One Two Three 



Overall, the next set of charts shows that men have consistently more suspensions 
prior to the HBD-fatal crash examined here and that the number of such suspensions is 
lower in each successively older age group. However, the charts clearly show that most 
drivers have no license suspensions prior to the HBD-fatal crash also investigated here. 
In addition there has been no consistent change in these data since 1993. 

Number  of Had-Been-Drinking Fatal Crashes Number  of Had-Been-Drinking Fatal  Crashes 
Male Driver Age 21-34 By # of Prior Suspensions and Year 

Female Dr~ver Age 21-34 By t of Prior Surpsnsionr and Year 
120 1 r n ~  120 

1 One I Three 1 Five 1 Seven I Eleven 1 I I I I I 

Zero Two Four Six Eight Twelve 
Zero One Two Three Four 

Number of Had-Been-Drinking Fatal C rashes  Number of Had-Been-Drinking Fatal Crashes 
Male Dr~ver Age 35-54 By # of Pr~or Suspensions and Year Female Driver Age 35-54 By # of Prior Suspensions and Year 

100 

80 

60 '11 60 1 1' I 

4 0 
40 

20 
2 0 

0 
0 

Six 
Zero One Two Three Four  Five SIX 

Zero Two Four Eleven 
1993 1994 1995 0 1883 1 1 9 9 4  1 1 8 8 5  



Number of Had-Been-Drinking Fatal Crashes 
Male Diver Age 55-60 By #of Prior Suspensions and Year 

Zero One Two Three 

0 1993 1994 1 1 9 9 5  

N um ber of Had-Been-Drinking Fatal Crashes 
Female Drher Age 55-69 By # of Prior Suspensions and Year 

20 7 

Zero One Two Three 

0 1883 1BB4 I 10195 

Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 70+ By # of Prior Suspensions iind Year 

Number of Had-Been-Drinking Fatal Crash 
Male Driver Age 70+ By # of Prior Suspensions and Year 

Zero One 

1993 1 1994 1 1995 

Zero One 

0 1993 I 1 9 9 4  1 1 9 8 5  



As can be seen from the next set of charts, most drivers had no DWI convictions 
prior to the HBD-fatal crash investigated here. In addition, there has been no consistent 
change in these data since 1993. 

Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 21-34 By # of Prior DWls and Year 

Zero One Two Three Four 

0 1993 1 1994 1 1995 

Number of Had-Been-Drinking Fatal Crashes 
Ma le  Driver Age 35-54 By # o f  Pr ior  D W l s  and  Year 

140 0 

Zero One Two Three 

1993 1 1994 1995 

Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 21-34 By # of Prior DWls and Year 

0 

Zero One Two Three Four 

0 1993 1 1094 1 1935 

Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 35-54 By # of Prior DWls and Year 

140 1 

Zero One Two Three 

0 1993 1 1994 4 1995 



Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 55-68 By # of Prior DWls and Year 

Zero 0 ne Two Three 

1993 1 1994 1 1995 

Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 7Ot By # of Prior DWls and Year 

Zero One 

1 1 9 9 3  1 1 9 9 4  1 1 9 9 5  

Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 55-69 By # of Prlor DWls and Year 

Zero One Two Three 
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Number of Had-Been-Drinking Fats11 Crashes 
Female Driver Age 70+ By # of Prior DWls and Year 
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0 1993 1 1994 1 1995 



As can be seen from the next set of charts, most drivers had no speeding citations 
prior to the HBD-fatal crash investigated here. In addition, there has been no consistent 
change in these data since 1993. 

Number  of Had-Been-Drinking Fatal Crashes 
Male Driver Age 21-34 By # of  Prior Speed Cites and Year 

120 1 
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Number of Had-Been-Drinking Fatal Crashes 

Male Driver Age 35-54 By I of Prior Speed Cites and Year 
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Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 21-34 By # of Prior Speed Cites and Year 
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Number of Had-Been-Drinking Fatal Crashes 
Female Driver Age 35-54 By # of Prior Speed Cites and Year 

Zero One Two Three 

8 1993 1 1994 1 1995 



Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 55-68 By # of Prior Speed Cites and Year 

Number of Had-Been-Drinking Fatal Crashes 
Female Drtver Age 55-69 By I of Prior Speed Cites and Year 

Zero One Two Three 

0 1993 1 1994 1 1995 

Zero One Two Three 

0 1083 1 1884 1 1895 

Number of Had-Been-Drinking Fatal Crashes Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 70t By # of Prior Speed Cites and Year Female Driver Age 70+ By # of Prior Speed Cites and Year 
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As can be seen from the next set of charts, most drivers had no other moving 
violations prior to the HBD-fatal crash investigated here. In addition, there has been no 
consistent change in these data since 1993. 

Number of Had-Been-Drinking Fatal Crashes Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 21-34 By # of Prior other Viols. and Year Female Driver Age 21-34 By # of Prior Other Viols. and Year 
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Number of Had-Been-Drinking Fatal Crashes Number of Had-Been-Drinking Fatal Cras,hes 
Male Driver Age 55-69 By # of Prior Other Viols. and Year Female Driver Age 55-69 By # of Prior Other Viols. and Year 
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Overview 

As was discussed earlier, had-been-drinking (HBD) crashes, crash rates, and fatal 
injuries in HBD crashes were about the same in 1993 and 1995, but were noticeably 
lower in 1994. Unfortunately, there seems to be little available in the data to help us 
understand why the numbers for 1994 are so much lower than 1993 or 1995. Clearly, 
these figures should be followed closely in the future to better understand possible 
trends in this important area. 

Had-been-drinking crashes occurred most often on Friday, Saturday and Sunday 
and during the months of April through October. These periods would be excellent times 
for special programs focused on preventing drinking and driving. 

Male drivers predominate HBD fatal crashes, and young males (age 16-20) are at 
particularly high risk for involvement in a HBD fatal crash. The involvement of young 
females (age 16-20) in HBD fatal crashes has increased steadily since 1993. Because 
of this apparent trend, efforts should be made to target young females for HBD crash 
prevention programs, but one should not overlook the fact that the majority of HBD fatal 
drivers at all ages are male. 



Drinking drivers less than 21 years of age 

As can be seen in the table below, the number of had-been-drinking (HBD) crash~es, 
persons killed, and HBD crash rates for HBD drivers under age 21 have declined slightly 
from 1993 to 1995. 

Number of Had-Been-Drinking Fatal Crashes 

Driver ~ 2 1  By Gender and Year 
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Number of Had-Been-Drinking Fatal Crashes 

Driver e21 By License Status and Year 
About 80% of HBD drivers less than 21 
years of age involved in fatal crashes 
had valid driving licenses at the time of 
their crash (about 80%). The proportion 
of these drivers with a valid license has 
changed little from 1993 to 1995. 

Valid Suspended Expired No License 

1993 1994 1 1995 

Number of Had-Been-Drinking Fatal Crashes 

Driver ~ 2 1  By Vehicle Ownership and Year 
50 I 

About 65% of the time, young HBD drivers 
involved in fatal crashes do not own the vehicle 
they are driving at the time of the crash. There 
is no systematic difference in the proportions 
from 1993 to 1995. 

Driver Owned Driver not Owner 
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The charts below show little difference in the proportion of drivers with prior crashes 
between males and females and little change from year to year in the number of prior 
crashes young HBD drivers had been involved in prior to their current collision. 

Number of Had-Been-Drinking Fatal Crashes 
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The charts below show males had considerably more experience with license 
suspensions than did females prior to the reported collision. However, there was little 
change from year to year in the number of prior license suspensions young HBD drivers 
had prior to their current collision. 

Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 16-20 By # of Prior Suspensions and Year 
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The charts below show little difference in the proportion of prior DWls between 
males and females and little change from year to year in the number of prior DWI 
convictions young HBD drivers had been involved in prior to the reported collision. 

Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 16-20 By # of Prior DWls and Year 
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The charts below show that young males experience more speeding citations than 
young females prior to the reported collision. However, there was little change from year 
to year in the number of speeding citations young HBD drivers had received prior to their 
current collision. 
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Number of Had-Been-Drinking Fatal Crash 
Female Driver Age 16-20 By # of Prior Speed Cites and Year 
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The charts below show that young males typically experience more citations for 
other violations than young females prior to the reported fatal crash. This finding 
changed little from year to year. 

Number of Had-Been-Drinking Fatal Crashes 
Male Driver Age 16-20 By # of Prior Other Viols. and Year 
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Overview 

The number and rate of HBD young drivers (age 16-20) involved in fatal crashes 
remained consistent from 1 993 to 1 995. As was the case for HBD fatal crashes overall, 
most of these drivers are male. Most of these drivers had valid licenses and did not own 
the car they were driving at the time of the crash. 

There were no year-to-year trends associated with the number of crashes, license 
suspensions, DWls, speeding tickets, or other moving violations these young drivers 
experienced prior to the HBD crash. However, young males typically experienced more 
prior license suspensions, DWI convictions, speeding tickets, and other moving 
violations than did their female counterparts. 

It is our hope that relatively new programs such as graduated licensing and zero 
tolerance of alcohol consumption among minors who are driving will be effective in 
reducing these figures. However, continued study of this age group will be necessary to 
measure and understand effects of the programs as well as to identify any gaps that 
may have been left in the new policies. 



Safety System Use 

Safety Belts 

In the time period from 1993 through 1995, over 3,000 persons per year were involved 
in, but not necessarily killed in, a fatal vehicle crash in Michigan. The following table 
shows the number of drivers and passengers present in these crashes. 

Frequency of Safety Belt Use by Drivers 

in Fatal Crashes by Year 
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Frequency of Safety Belt Use by Drivers in 

Crashes Where Driver was Killed by Year 
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Drivers' Safety Belt Use and Survival in Fatal Crash 
by Gender, Age, and Year 

Year 

1993 Male 70+ 26 2 92.9 43 

1994 32 4 88.9 28 37 

Gender Age 
Group 

Survived 

Safety Belt 
Used 

Killed 

Safety 
Belt Not 

Used 

% 
Belt 
Use 

Safety 
Belt 

Used 

% 
Belt 
Use 

Safety 
Belt 

Not Used 



The table above shows the survival and safety belt use of drivers involved in fatal 
crashes by gender, age group, and year. The pattern of survival and belt use are 
consistent over the years examined. Safety belt use was consistently more frequent 
among survivors of fatal crashes than among those killed. Among survivors of fatal 
crashes, safety belt use increased with age and women were more likely than men to be 
using safety belts in each age group except the oldest. 
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Passenger belt use 
Frequencey of Safety Belt Use by 

Passengers in Fatal Crashes by Year 

The proportion of passengers in 800 0 
vehicles involved, though not 
necessarily killed, in fatal crashes that 
were not using safety belts has been 
decreasing slightly from 1993 to 1995. 
In 1993,46 percent of passengers in 
such crashes were not restrained, and 
in 1995 this dropped to 40 percent. 

I used 1 
not used unknown 

Frequency of Safety Belt Use by Passengers 

in Crashes where Passenger was Killed 
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More than half the passengers that 
were killed in fatal crashes from 1993 
through 1995 were not using safety 
belts. The proportion of these 
unbelted passengers, how eve^:, has 
been decreasing over this time 
period from 62 percent in '1 9921 to 55 
percent in 1995. 





The table above shows the frequency of safety belt use among passenger survivors 
and victims of fatal crashes by gender, age group, and year. Overall, there is an 
increase in safety belt use among survivors between 1993 and 1995. Belt use among 
surviving passengers increased with age and women had higher use than men in every 
age group. The survivability of passengers in fatal crashes decreased with age. 
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The table above shows that the use of safety restraint systems among children has 
been increasing over the three-year period. It appears that children under five years of 
age are more likely to be restrained than children between five and fifteen years of age. 
The pattern of higher survival rates for persons using restraints is also evident from this 
table. 

Survival and Use of Safety Restraints by Passengers Age 15 and Under 

Overview 

Year 

1993 

1994 

1995 

1993 
w 

1994 

1995 . 

One must be particularly cautious when interpreting safety belt use data collected 
from police crash reports. Even in fatal crashes, belt use tends to appear higher than 
was actually the case because of biases caused by having persons self-report belt use 
to the investigating officer. Belt use rates for fatally injured persons, however, may be 
more accurate than for others, if fatally injured persons are not extricated from the 
vehicle prior to the officers noting their belt use. 

The previous results show that for drivers, about one-half of those killed were 
wearing belts. This proportion has not changed since 1993. On the other hand, fatally 
injured passengers were reported to be using belts more than half the time, and the 
proportion of fatally injured passengers wearing belts has increased each year since 
1993. While this result may not sound positive at first, recall that as we approach 100% 
belt use, we also approach 100% belt use among persons fatally injured in crashes. 
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0-4 

5-1 5 

Among both driver and passenger groups, males in fatal crashes were less likely to 
use belts than females. This was particularly true for young males (age 16-20). This 
finding is quite consistent with UMTRl roadside safety belt use observations for the state 
of Michigan as a whole. 
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Motorcycle Helmets 

Number of Fatal Motorcycle Crashes 

by Driver Helmet Use and Year 
70--- The chart on the left shows that 

Used Not used Unknown 

1993 1994 . 1995 

Very few motorcycles involved in 
fatal crashes carried passengers. 
The chart on the left shows that 
these passengers were more likely 
than not to be wearing a helmet. 

drivers of motorcycles involved in 
fatal crashes, though not 
necessarily killed, were likely to be 
wearing helmets. There was an 
increase in helmet use among 
motorcycle drivers from 52% in 
1993 to 76% in 1995. 

Number of Fatal Motorcycle Crashes 

by Passenger Helmet Use and Year 
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The following table shows the number of motorcyclists that were involved in fatal 
crashes over the period between 1993 and 1995. The table shows that there is a high 
usage rate of helmets. However, it also shows that when a motorcycle is involved in a 
fatal crash, it is very likely that the motorcyclist is the one who is killed. 

Overview 

Survival and Helmet Use of Motorcyclists Involved in Fatal Crashes by Year 

The comparison of helmet use among motorcyclists involved in fatal crashes 
between 1993 and 1995 indicates that helmet use is increasing. However, it is quite 
clear that in these fatal crashes, it is very likely that it is the motorcyclist who is killed, 
whether a helmet is worn or not. 
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Summary and Discussion of Report Findings 
Statistical Trend Analyses 

Analytic models were developed to answer the question about whether the pattern 
of data for the period 1993-1 995 differs from what we would expect given what we know 
from previous years included variables to account for the time-series trend, VMT, 
economic conditions (as measured by the unadjusted unemployment rate), and 
beverage alcohol sales. The statistical criteria for model fit showed the selected model fit 
the data well (r-squared-0.62). Based on this model, we found that there was no 
statistically significant change in crash deaths in Michigan in the period 1993-1 995 
compared to previous years. Similar models developed for had-been-drinking fatal 
crashes also failed to find a significant change from pre-1993 levels. 

What if the analyses found that there was a significant increase in crash deaths 
starting in 1993, what could we say about the cause of the change? When scientists 
think of cause-and-e'ffect relationships, they think of "causes" as those conditions that 
are "necessary and sufficient" to produce the observed effect. That means that in order 
for a given condition to be determined to be the cause of an observed effect that 
condition must be preserlt every time the effect is observed (i.e., the condition is 
necessary to produce the observed effect), and no additional conditions must be 
necessary to produce the observed effect (i.e., the condition alone is sufficient to cause 
the observed effect). How does this logic apply to our understanding of possible causes 
of changes in observed frequencies of crash deaths? 

The real "cause" of a fatal crash as opposed to a nonfatal crash is the amoun't of 
force that is exerted on the occupants involved in the crash. While this statement may 
sound trite at first, we must keep in mind that the amount of force a crash generat~es and 
how a person's body responds to that force are the only determinants of the nature and 
extent of injuries the person sustains. All other factors (e.g., age and gender of the 
occupant, alcohol involvement, etc.) only help us to understand conditions under which a 
crash itself or death in a crash is more or less likely. 

For example, when one examines the information presented later in this report, one 
sees that alcohol is involved in a large number of fatal crashes, but not all fatal crashes 
involve alcohol. Indeed, research from roadside alcohol surveys suggest that those 
people that do drive after having consumed alcohol don't often get arrested, let alone 
become involved in a fatal crash. Therefore, alcohol cannot be said to "cause" fatlal 
crashes, but it can be said to contribute to the likelihood of a crash occurring and given a 
crash, one involving alcohol is more likely to involve serious injuries to involved persons 
than a crash that does not involve alcohol. 

So, rather than addressing "causes" of fatal traffic crashes per se, this report has 
presented information about fatal crash patterns during the period 1993-1 995 (the most 
recent 3 years of crash data available). These data can be used constructively in the 



design and implementation of programs targeting special problems or conditions that 
contribute to an increased likelihood of a fatal crash. 

Fatal Crashes 

Peak months for fatal crashes were fairly consistent from year to year, generally 
higher in August, September, October, and November. Similarly, peak days for fatal 
crashes were consistently Friday, Saturday, and Sunday. These are periods during 
which we would expect to have a larger proportion of travel being represented by 
generally more hazardous, recreational travel than business- and work-related travel. 
These periods are also consistent with a higher incidence of had-been-drinking fatal 
crashes. 

One implication of these findings for planning targeted enforcement and public 
information campaigns seems clear. The focus should be on high incident periods, 
using specialized campaign efforts and materials to emphasize safety during 
recreational driving trips. 

The proportion of fatal crashes that occur on the high speed interstate roads is quite 
low, considering the high volumes of vehicles that travel on them. In rural areas, most of 
the fatal crashes occur on major collectors and local roads which tend to be two-lane 
roads with speed limits of 55 miles per hour. In urban areas, the majority of the fatal 
crashes occur on arterial streets, which are the main nonfreeway, high-volume roads in 
the city. These findings have serious implications for the placement of police road 
patrols. 

Many factors affect decisions made about the placement and activities of police 
road patrols. One basic conflict regarding placement of patrols is between maintaining 
safe and legal driving speeds for the largest number of vehicles (or largest proportion of 
the driving population) and maintaining safe and legal driving speeds on lower-volume 
roads that have a higher death rate than the more traveled (and safer) interstate 
highways. Currently, the existing contingencies affecting officer behavior strongly 
support working the relatively safe interstate highways for a variety of practical (e.g., 
large numbers of speeding vehicles, high activity levels can be demonstrated) as well as 
political reasons (e.g., maintaining a federally mandated average speed on the 
interstates). While these extant contingencies are unlikely to change soon, fatal crash 
data suggest that increased enforcement attention is warranted for noninterstate roads 
in Michigan. 

We found that there has been little change in the proportion of crashes that 
occurred during daylight versus nighttime lighting conditions, and unfortunately no 
reliable exposure data (e.g., VMT by time of day) exist to permit us to examine 
specifically the extent to which daylight versus nighttime fatal crash rates differ. On the 
other hand, we do know that: (1) in general, many more miles are driven during daylight 
hours than are driven during nighttime hours, and (2) daylight versus nondaylight fatal 
crashes are distributed about 50-50%. We can, therefore, safely speculate that nighttime 



driving is more hazardous than daytime driving, adding another factor to the implication 
for the development and marketing of prevention program efforts. 

Vehicles in Fatal Crashes 

About half of Michigan's fatal crashes involved a single vehicle and about half 
involved multiple vehicles. This finding has remained steady since 1993. When a single 
vehicle was involved in a fatal crash, the vehicle was most likely to strike a pedes1:rian or 
a fixed object. One strategy to reduce the toll exacted by these types of single-vetiicle 
crashes is to increase the separation between vehicles and pedestriandfixed objects. 
We see this strategy used on interstate highways and intercity parkways with pedestrian 
bridges. Obviously this solution can be quite expensive and isn't feasible for manly 
locations. Pedestrian deaths may also be reduced through the implementation of 
programs designed to increase awareness of the serious nature of the issue with lboth 
drivers and pedestrians. Perhaps the best way to protect persons involved in single- 
vehicle collisions with fixed objects or overturn crashes is to promote safety belt use, 
thus decreasing the probability of ejection or striking parts of the vehicle interior in an 
overturn or fixed object collision. 

The number and rate of fatal crashes per registered vehicle has increased steadily 
for both motorcycles and pickup trucks since 1993. As was stated earlier, using orrly 
three years to detect a trend must be done with caution, but the trends for these two 
vehicle body types may be sufficient to warrant attention in the near future, and sh~ould 
be monitored closely. The source of these possible changes is unclear; however, 
perhaps the most direct way to influence the death rate for these vehicle types is to 
continue to promote motorcycle helmet use and safety belt use among users of these 
vehicle types. Indeed, pickup truck occupants have historically had the lowest belt use 
rates of any vehicle type, making this group ripe for intervention. 

Since 1993, rollovers have occurred in about 12% of fatal crashes. While the 
number and proportion of rollovers in fatal crashes varies between vehicle body tylpes 
and years, there is little systematic variation. Regardless of the vehicle type, the best 
way to protect occupants involved in a rollover crash is to try to ensure they are using 
the safety belt available to them in their seating position. 

Drivers in Fatal Crashes 

Females age 16-20, males age 21-54, and females age 55 and over each hacl 
numbers of fatal crashes and fatal crash rates that have increased steadily since 1993. 
These apparent trends should be carefully tracked in subsequent years to determirne if 
these patterns continue. 

Although no consistent temporal trend in the data can be seen, males age 16-20 
consistently had the highest rates of fatal crash involvement among the groups 
examined by a factor of about 2 to 1, making them a prime target group for immediate 
prevention intervention. 



While it is true that most drivers involved in fatal crashes are driving with a valid 
license, over 10% of the male drivers age 16-69 were driving without a valid license. 
There is no temporal trend to these findings, but these figures are sufficiently troubling to 
warrant continued scrutiny and committed prevention efforts. 

Among the most frustrating findings was the fact that over 90% of drivers involved in 
fatal crashes were not charged with any violation. There has been no real change in this 
proportion since 1993, but given the serious nature of the crash outcomes experienced, 
we would have expected to have seen a larger proportion of drivers cited for violating 
some traffic law leading to the collision. 

Had-Been-Drinking Fatal Crashes 

Had-been-drinking (HBD) crashes, crash rates, and fatal injuries in HBD crashes 
were about the same in 1993 and 1995, but were noticeably lower in 1994. 
Unfortunately, there seems to be little available in the data to help us understand why 
the numbers for 1994 are so much lower than 1993 or 1995. Clearly, these figures 
should be followed closely in the future to better understand possible trends in this 
important area. 

Had-been-drinking crashes occurred most often on Friday, Saturday, and Sunday 
and during the months of April through October. These periods would be excellent times 
for special programs focused on preventing drinking and driving. 

Male drivers predominate HBD fatal crashes, and young males (age 16-20) are at 
particularly high risk for involvement in a HBD fatal crash. The involvement of young 
females (age 16-20) in HBD fatal crashes has increased steadily since 1993. Because 
of this apparent trend, efforts should be made to target young females for HBD crash 
prevention programs, but one should not overlook the fact that the majority of HBD fatal 
drivers at all ages are male. Indeed, young males typically experienced more prior 
license suspensions, DWI convictions, speeding tickets, and other moving violations 
than did their female counterparts. 

Safety Belt Use 

For drivers, about one-half of those killed were wearing belts. This proportion has 
not changed since 1993. On the other hand, fatally injured passengers were reported to 
be using belts more than half the time, and the proportion of fatally injured passengers 
wearing belts has increased each year since 1993. While this result may not sound 
positive at first, recall that as we approach 100% belt use we also approach 100% belt 
use among persons fatally injured in crashes. 

Among both driver and passenger groups, males in fatal crashes were less likely to 
use belts than females. This was particularly true for young males (age 16-20). This 
finding is quite consistent with UMTRl roadside safety belt use observations for the state 
of Michigan as a whole. 



Motorcycle Helmet Use 

The comparison of I~elmet use among motorcyclists involved in fatal crashes 
between 1993 and 1995 indicates that helmet use is increasing. However, it is quite 
clear that in these fatal crashes, it is very likely that it is the motorcyclist who is killed, 
whether a helmet is worn or not. 

Summary 

There was no statistically significant change in crash deaths in Michigan in thle 
period 1993-1 995 compared to previous years. 

Peak months for fatal crashes were August through November. 

Peak days for fatal crashes were Friday, Saturday, and Sunday. 

In rural areas, most of the fatal crashes occur on major collectors and local roads 
which tend to be two-lane roads with speed limits of 55 miles per hour. 

t In urban areas, the majority of the fatal crashes occur on arterial streets, which are 
the main nonfreeway, high-volume roads in the city. 

Fatal crash data suggest that increased enforcement attention is warranted fclr 
noninterstate roads in Michigan. 

When a single vehicle was involved in a fatal crash, the vehicle was most likelly to 
strike a pedestrian or a fixed object. 

The number and rate of fatal crashes per registered vehicle has increased steadily 
for both motorcycles and pickup trucks since 1993. 

Females age 16-20, males age 21-54, and females age 55 and over each hacl 
numbers of fatal crashes and fatal crash rates that have increased steadily sirice 
1993. 

Males age 16-20 consistently had the highest rates of fatal crash involvement 
among the groups examined by a factor of about 2 to 1. 

While it is true that most drivers involved in fatal crashes are driving with a valid 
license, over 10% of the male drivers age 16-69 involved in fatal crashes were 
driving without a valid license. 

Over 90% of drivers involved in fatal crashes were not charged with any violatiion. 



Had-been-drinking crashes, crash rates, and fatal injuries in HBD crashes were 
about the same in 1993 and 1995, but were noticeably lower in 1994. 
Unfortunately, there seems to be little available in the data to help us understand 
why the numbers for 1994 are so much lower than 1993 or 1995. Clearly, these 
figures should be followed closely in the future to better understand possible trends 
in this important area. 

Had-been-drinking crashes occurred most often on Friday, Saturday, and Sunday 
and during the months of April through October. 

Male drivers predominate HBD fatal crashes, and young males (age 16-20) are at 
particularly high risk for involvement in a HBD fatal crash. 

The involvement of young females (age 16-20) in HBD fatal crashes has increased 
steadily since 1993. 

For drivers, about one-half of those killed were wearing belts. This proportion has 
not changed since 1993. 

Fatally-injured passengers were reported to be using belts more than half the time, 
and the proportion of fatally injured passengers wearing belts has increased each 
year since 1993. 

Among both driver and passenger groups, males in fatal crashes were less likely to 
use belts than females. This was particularly true for young males (age 16-20). 

The comparison of helmet use among motorcyclists involved in fatal crashes 
between 1993 and 1995 indicates that helmet use is increasing. However, it is quite 
clear that in these fatal crashes, it is very likely that it is the motorcyclist who is 
killed, whether a helmet is worn or not. 



Appendix 1 - Time-Series Analysis Details 
All Crashes - Fatalities 
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Had-Been-Drinking Fatalities 

Statistics of Fit 
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Appendix 2 - Functional Road Classifications 
Because some readers may not be familiar with the various functional road 

classification terms, a few words of explanation are in order. For both rural and urban 
areas, the classification of interstate roads refers to roads with the interstate designation, 
for example, 1-96 or 1-75. These roads serve long distance travel across the cour~try and 
with very few exceptions, are high speed, limited access, multilane, freeways. The 
interstate roads are considered part of the total arterial system for both rural and urban 
areas. However, in the FARS data, the interstate roads are treated separately. 

Rural Roads 
The rural arterial system consists of routes that serve statewide travel. Rural 

principal arterials include all rural freeways and most other heavily traveled state routes. 
Rural minor arterials fill in the road network that provides linkage between cities aind 
larger towns. These roads typically are two-lane facilities, designed for relatively high 
travel speeds and minimum interference to through traffic. 

Rural collector routes generally serve intracounty trips. Predominant travel 
distances are shorter than those on rural arterial routes, and these roads are desilgned 
for more moderate speeds. Major collectors serve county seats not on arterial routes, 
larger towns not directly served by the higher system, and other traffic generators of 
intracounty importance. Minor rural collectors provide service to the remaining smialler 
communities and link locally important traffic generators with their rural hinterland. 

Rural local roads primarily provide access to land adjacent to the collector system 
and serve travel over relatively short distances. 

Urban Streets 
In urban areas, freeways are part of the principal arterial system but are gene~rally 

broken out and treated separately from other principal arterial facilities. Nonfreewlay 
principal arterials are the other major routes that serve major centers of activity, serve 
the highest traffic volume corridors, and carry a high proportion of the total urban area 
travel on a minimum of mileage. On principal arterials, service to abutting land is 
subordinate to travel service to major traffic movements. Urban minor arterials 
interconnect and augment the urban principal arterial system. They accommodate trips 
of moderate length and place more emphasis on land access than the higher system. 
Such facilities provide intercommunity continuity, but ideally do not penetrate 
neighborhoods. 

The urban collector street system provides both land access service and traffic: 
circulation within residential neighborhoods and commercial and industrial areas. 
Collector streets may penetrate neighborhoods and distribute trips from the arterials 
through the area to their ultimate destinations. 



The local street system comprises all facilities not in one of the higher systems. It 
primarily permits direct access to abutting lands and connections to the collectors. It 
offers the lowest levels of mobility and service to through traffic usually is deliberately 
discouraged. 

For more information on functional road classifications see: Highway Functional 
Classification: Concepts, Criteria and Procedures. U.S. Department of Transportation, 
Federal Highway Administration. Washington, D.C.: U.S. Government Printing Office, 
1974, pp 11-8 through 11-14. 



Appendix 3 - Covariate Data 

Covariates in the ARlMA time-series analysis included: unemployment rate, ialcohol 
consumption, and vehicle miles of travel in Michigan. Data were required for each of 
these variables for each month for the years, 1978 to 1995. The following documents 
the procedures of obtaining or developing these data for the ARlMA analysis. 

Unemployment Rate 
The monthly unemployment rates for Michigan for the years 1978 to 1995 were 

obtained from the Bureau of Labor Statistics Data of the U.S. Department of Labor. The 
rates, not adjusted for seasons, were used and are listed in the following table. 



Alcohol Consumption 
Alcohol consumption in Michigan was estimated by the monthly beer and distilled 

liquor sales in the state. The data on beer sales were obtained from the Michigan Liquor 
Control Commission of the Michigan Department of Commerce, and the data on distilled 
spirit sales were obtained from reports published by the Distilled Spirits Council of the 
United States. Wine sales were not included in the time-series modeling because 
monthly data are required for this analysis and such data were not available. 
Furthermore, studies have repeatedly found that beer is the beverage of choice for 
alcohol-impaired drivers. The following tables show the monthly sales of beer and 
distilled spirits used in the analysis for Michigan for the years 1978 to 1995. 

Beer (barrels) 



Vehicle Miles of Travel 
Information on vehicle miles of travel in Michigan was obtained from the Michiigan 

Department of Transportation. The available data consisted of annual VMT for stiste 
trunkline roads, county primary roads, county local roads, city major streets, and city 
local streets for the years from 1987 to 1995. Only total statewide VMT was available 
for the years 1978 to 1986. The following procedure was used to obtain the monthly 
estimates of VMT required for ARlMA modeling. 

First, the average values for the proportions of VMT attributable to state trunk~line, 
county primary, county local, city major, and city local roads were calculated from the 
data for the years 1987 to 1995 and applied to the years 1978 to 1986. This gave 
annual values of VMT for the five classes of roads considered. 

The next step involved estimating monthly distributions from the annual values of 
VMT by road class. Many studies of variation of traffic volumes have identified distinct 
patterns of seasonal variation on most rural roads and no strong seasonal variation 



patterns on most urban streets. A typical pattern of the variation in travel on rural roads 
by month was obtained from the Institute of Transportation Engineers, Transportation 
and Traffic Engineering Handbook, second edition, Prentice Hall, Inc.: Englewood Cliffs, 
N.J., 1982, page 249. This distribution is shown in the following table: 

We decided to apply these rates to the VMT on rural roads and to divide the annual 
VMT on urban roads by 12. However, the road classifications available to us were 
jurisdictional and did not clearly distinguish rural from urban roads. Obviously, urban 
major streets and urban local streets are urban. State trunkline roads can be in either 
urban or rural areas, but most of their mileage is in rural areas. County primary and 
local roads are predominately rural. Therefore, we applied the rural monthly distribution 
to the VMT for state trunkline and the county roads. The annual VMT for urban major 
and local streets was divided by 12 to obtain the monthly values. Finally, the monthly 
rural and urban VMT values were added to give the required total monthly VMT values 
required for modeling. These values are shown below. 



Clearly, the monthly VMT is an estimate. However, it is better than the alternative 
which was simply to divide the annual VMT by 12, and which would not capture any of 
the seasonal effects of travel that are known to exist and should be included in any time- 
series modeling of this phenomenon. 




