
 
CHANGES IN THE PROPORTIONAL CONTRIBUTION OF FATAL VEHICULAR ACCIDENTS TO 
ALL UNINTENTIONAL INJURY DEATHS 
 
 
Motor vehicle-related injuries continue to be the leading cause of unintentional injury deaths both nationally and in 

Arizona. From 1993 to 2007, 15,005 Arizonans were fatally injured in a motor vehicle accident for an average 

annual count of 1,000 deaths per year. Excessive annual death rates meant that almost 4,000 Arizonans died who 

would not have died if they had the same mortality odds as their U.S. counterparts. From 1993 to 2007, Arizona 

males accounted for 2.2 times more motor vehicle fatalities than did females (10,277 and 4,728 respectively).  

 

However, the proportional contribution of fatal vehicular accidents to all unintentional injury deaths has been 

gradually declining in Arizona. In 1995, motor vehicle accidents accounted for 51.8 percent of all fatal accidents 

(Figure C), compared to 34.3 percent in 2007. 

 

The decline in the proportional contribution of motor vehicle accidents to all unintentional injury deaths cannot be 

attributed to the decrease in the number of fatal vehicular accidents. Rather, it can be ascribed to the increasing 

incidence of fall injuries and drug overdoses.  The number of fatal drug overdoses increased 4.4 times from 153 in 

1993 to 669 in 2007. The number of deaths from fall injuries increased 2.9 times from 248 in 1993 to 720 in 2007. 

In 2007, fall injuries and drug overdoses accounted for a combined 46.1 percent of unintentional injury deaths in 

the State. 
 
 
 

Figure C 
Number of Motor Vehicular Fatalities and Motor Vehicular Fatalities as a Percent of all Fatal 

Accidents by Year, Arizona Residents, 1993-2007 
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DATA ORGANIZATION 
 
The charts and tables comprising Injuries and Deaths of Arizona Residents in Motor Vehicle Accidents are 

organized into seven major sections: 

 

1.  Trends in Age-Adjusted Mortality Rates for Motor Vehicle-Related Injuries by Gender and 
     Race/Ethnicity, Arizona Residents, 1993-2007 
 
2.  Patterns in Mortality from Motor Vehicle-Related Injuries by Single-Year of Age, 
     Gender and Race Ethnicity, Arizona Residents, 1993-2007 
 
3.  Characteristics of Persons Fatally Injured by Motor Vehicles, 
     Arizona Residents, 1993-2007 
 
4.  Emergency Room Visits and Inpatient Discharges with Motor Vehicle-Related 
     Injury Diagnosis by Type of Injured Person, Arizona Residents, 2005-2007 
 
5.  Types of Injuries and Types of Injured Persons among Emergency Room Visits and 
     Inpatient Discharges with Motor Vehicle-Related Injury Diagnosis, 
     Arizona Residents, 2005-2007 
 
6.  Probability of Various Outcomes for Inpatient Discharges and Emergency Room  
     Visits with Motor Vehicle-Related Injury Diagnosis by Type of Injury and 
     Type of Injured Person, Arizona Residents, 2005-2007 
 
7.  Hospital Charges Incurred by Patients with Motor Vehicle-Related Injury Diagnosis by 
     Type of Injured Person and Type of Injury, Arizona Residents, 2005-2007 
 

SUMMARY OF FINDINGS 

 
√ From 1993 to 2007, 15,005 Arizonans were fatally injured in a motor vehicle accident for an 
average annual count of 1,000 deaths per year. 
 
√ Excessive annual death rates meant that almost 4,000 Arizonans died who would not have 
died if they had the same mortality odds as their U.S. counterparts. 
 
√ The mortality rate for motor vehicle-related injuries declined by 29.9 percent from a recent 
peak of 23.1 deaths per 100,000 age-adjusted population in 1995 to 16.2/100,000 in 2007. 
Both males and females had nearly equal reductions in the death rate for motor vehicle-related 
injuries. 
 
√ From 1993 to 2007 males were 2.2 times more likely than females to be motor vehicle 
fatalities. 
 
√ In 1993-2007, the distribution of mortality rates for motor vehicle accidents was bimodal, 
reaching the first peak at age 21 (40.1 deaths per 100,000 persons), tapering off, and then 
rising to a second peak at age 84 (40.2 deaths per 100,000 persons). Interestingly, 21 year 
olds shared the mortality risk in motor vehicle accidents with persons exactly 4 times their age. 
 
√ While no specific age confers immunity from injuries and/or deaths in motor vehicle 
accidents, reaching the legal age to become a licensed driver of a motor vehicle, dramatically 
increases the mortality risk for both males and females. 
 

√ In 1993-2007, compared to a male mortality rate of 13.4/100,000 at age 14, the mortality 
rate at age 18 was 3.9 times greater (52.3/100,000), and 4.3 times greater at age 21 
(58.2/100,000). The magnitude of the increase in the mortality was not quite as steep among 
females. Compared to a female mortality rate in motor vehicle accidents of 8.4/100,000 at 14, 
the mortality rate was 2.2 times as high at age 16 (18.7/100,000), and 2.8 times greater at 
age 18 (23.9/100,000). 
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√ Adolescents and young adults 15-24 years old were the age group with the second highest 
death rate from motor vehicle accidents in every year observed (in 1993-2007, Arizonans 85 
years old and older had the highest mortality rate among the age groups). 
 
√ The mortality rate for motor vehicle-related injuries among adolescents and young adults 15-
24 years old declined by 31.4 percent from a recent peak of 40.7/100,000 in 1995 to 
27.9/100,000 in 2007.   
 
√ Beginning in 2000 the mode of transport has been unknown for the majority of the motor 
vehicle fatalities. It is an unintended result of the implementation of the Tenth Revision of the 
International Classification of Diseases. Unfortunately, it is not possible to design an effective 
prevention strategy without taking into consideration characteristics of victims of motor 
vehicle accidents. Air bags and seat belts are known to decrease the number of serious injuries 
and fatalities among the occupants of motor vehicles, but they do nothing for persons outside 
of vehicles. Similarly, wearing a helmet may work well for a motorcycle rider but it’s unlikely to 
help a pedestrian. 
 

√ From January 1, 2005 to December 31, 2007, 151,196 Arizona residents were treated in the 
emergency rooms (ER) because of motor vehicle-related injuries; additionally, 22,608 persons 
were admitted as inpatients to non-federal, short-stay hospitals. 
 

√ In 2005-2007, among those who were treated in emergency rooms (ER) drivers were most 
prevalent at 52.2 percent, followed by occupants at 25.5 percent, motorcycle riders at 8.8 
percent, pedestrians at 3.7 percent, and pedal cyclists at 2.1 percent 
 

√ Three hundred of the ER injury patients died during the treatment for a case-fatality rate of 
0.2 percent. Pedestrians’ case fatality rate was the highest (1.2 percent), followed by 
motorcycle riders (0.4 percent), and pedal cyclists (0.3 percent). 
 

√ Among the 22,608 Arizonans who survived long enough to become inpatients, 534 died 
during their hospital stay for a case fatality of 2.4 percent. Again, pedestrians’ case fatality rate 
was the highest (4.9 percent), followed by pedal cyclists (3.2 percent). Pedestrians also were 
more likely than any other victim category to require aftercare (25.9 percent). 
 

√ The average length of stay for inpatients with motor vehicle-related injury diagnosis was 5.2 
days. Average lengths of stay in the hospital varied by the five major victim types. Pedestrians, 
followed by motorcycle riders had the highest average length of stay (6.8 days and 5.4 days, 
respectively). Non-driving occupants of motor vehicles had the shortest average stay (4.6 
days). 
 

√ In 2007, total charges incurred by ER patients with a motor vehicle-related injury diagnosis 
exceeded $150 million ($156,230,596). 
 

√ Patients who had injury to blood vessels had the highest average ER charges ($19,956). 
Pedestrians, followed by motorcycle riders, and pedal cyclists had the highest average ER 
charges ($3,369, $3,297, and $3,201, respectively). 
 

√ In 2007, the total hospital bill for the injured inpatients was more than $450 million 
($452,433,771). 
 

√ Inpatients who had burns had the highest average inpatients charges ($204,658). 
Pedestrians, followed by motorcycle riders, had the highest average hospital charges ($72,949 
and $60,230). 
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INJURIES AND DEATHS OF ARIZONA RESIDENTS IN MOTOR VEHICLE ACCIDENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1. 
TRENDS IN AGE-ADJUSTED MORTALITY RATES  

FOR MOTOR VEHICLE-RELATED INJURIES  
BY GENDER AND RACE/ETHNICITY,  

ARIZONA RESIDENTS,  
1993-2007 
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Age-adjustment of death rates controls for differences in the age composition of populations between time periods 

or between regions, genders, race/ethnic groups or other relevant demographic variables. The adjustment process 

makes age-adjusted mortality rates better indicators than crude death rates of temporal changes and differences 

among diverse populations or subgroups of the population. All mortality rates in this section are age-adjusted, 

using the 2000 standard population. Therefore, the reader should understand that the term age-adjusted precedes 

the word, mortality rate, even though it was eliminated from the text to make reading easier. 

 

The mortality rate for motor vehicle-related injuries declined by 29.9 percent from a recent peak of 23.1 deaths per 

100,000 age-adjusted population in 1995 to 16.2/100,000 in 2007 (Figure 1-1). Both males and females had 

nearly equal reductions in the death rates for motor vehicle-related injuries. However, each year from 1993 to 

2007 males were more likely than females to be motor vehicle fatalities. In 2007, the male to female rate ratio was 

2.2 (or the male mortality rate was 2.2 times greater than the rate for females). The disproportionality of males 

relative to females remained fairly stable in 1993 – 2007. 

 

 
Figure 1-1 

Age-Adjusted Mortality Rates* for Motor Vehicle-Related Injuries by Gender and Year, 
Arizona Residents, 1993-2007 
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In 2007, the mortality rates for motor vehicle-related injuries ranged from 9.9 deaths per 100,000 Asian or Pacific 

Islander residents of the State to 49.0/100,000 among American Indians (Figure 1-2). In 1993 – 2007, the 

mortality rates of American Indians have been clearly in their own class, exceeding the average rates for all 

race/ethnic groups by 200 (in 2007) to 300 (1993) percent. However, American Indians also experienced a 

dramatic improvement in mortality rates for motor vehicle-related injuries. Compared to a rate of 94.1/100,000 in 

1996, the 2007 mortality rate of 49.0/100,000 was 48 percent lower. Blacks or African Americans had an equally 

impressive reduction in their mortality risk for motor vehicle-related injuries. The mortality rate for Blacks or 

African Americans declined by 52 percent from a peak rate of 28.1/100,000 in 1995 to 13.6/100,000 in 2007. 

 

For both White non-Hispanics and Hispanics or Latinos their respective 2007 mortality rates (13.1/100,000 and 

17.6/100,000) were the lowest rates of the entire fifteen-year period from 1993 to 2007. Due to small number of 

events occurring in a relatively small subpopulation, the mortality rates for motor vehicle-related injuries varied 

erratically from year to year among Asian or Pacific Islander residents of the State. 

 

If the 2007 mortality risk for motor vehicle-related injuries of American Indians applied to all Arizonans, 3,152 

would have died in motor vehicle accidents, 2,117 more than the 1,035 who actually did. 
 

Figure 1-2 
Age-Adjusted Mortality Rates* for Motor Vehicle-Related Injuries by Race/Ethnicity 

 and Year, Arizona Residents, 1993-2007 
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The changes over time in the mortality rates for motor vehicle-related injuries among Arizona female residents (Figure 

1-3) resemble the temporal pattern for both genders by race/ethnicity. However, the reader is advised to notice that the 

scale required to accommodate the highest values in Figure 1-3 is only 2/3rd of the scale used in Figure 1-2. 

 

In 2007, the mortality rate of American Indian females was 63 percent lower (27.2/100,000) than the mortality rate of 

their male counterparts (72.8/100,000). However, it continued to be in 1993 – 2007 the highest female mortality among 

the 5 race/ethnic groups in Arizona. The mortality rate for motor vehicle-related injuries among American Indian females 

declined by 55.8 percent from a recent peak of 61.6 deaths per 100,000 females in 1996 to 27.2/100,000 in 2007. The 

mortality rate for all Arizona female residents declined by 30 percent from a rate of 14.4/100,000 in 1995 to 

10.1/100,000 in both 2001 and 2007. With only one exception (the mortality rate of Black or African American males in 

1995), the mortality rates of American Indian females exceeded the corresponding mortality rates of their male 

counterparts in each year from 1993 to 2007, and in each race/ethnic group other than American Indians. 

 

White non-Hispanic females were the only group whose mortality rates for motor vehicle-related injuries were 

consistently lower in each year from 1993 to 2007 than the yearly mortality rates of all Arizona female residents. 

 
 

Figure 1-3 
Age-Adjusted Mortality Rates* for Motor Vehicle-Related Injuries by Race/Ethnicity 

 and Year, Arizona Female Residents, 1993-2007 
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In 2007, the mortality rates for motor vehicle-related injuries among Arizona male residents ranged from 8.2 deaths per 

100,000 Asian or Pacific Islander males to 72.8/100,000 for American Indian males (Figure 1-4). In 1993 – 2007, the 

mortality rates of American Indian male residents of Arizona also have been in their own class, exceeding the average 

rates for all Arizona male residents by 185 (in 2006) to 340 (in 2000) percent. Again, the reader is advised to notice that 

the scale required to accommodate the highest values in Figure 1-4 (0-140) is greater than the scale used to depict the 

mortality rates for both genders in Figure 1-2 (0-120). 

 

The mortality rate for motor vehicle-related injuries among Arizona male residents declined for the second consecutive 

year from 27.0 deaths per 100,000 persons in 2005 to 22.2/100,000 in 2007.The mortality rates for motor vehicle-

related injuries also declined for the second consecutive year among American Indian males from 91.2/100,000 in 2005 

to 72.8 deaths per 100,000 persons in 2007; Hispanic or Latino males (from 33.1/100,000 to 22.6/100,000; and Black or 

African American males (from 31.4/100,000 to 18.2/100,000). In contrast, Asian or Pacific Islander males experienced an 

increase from a mortality rate of 5.3/100,000 in 2006 to 8.2/100,000 in 2007. The mortality rates for motor vehicle-

related injuries among Asian or Pacific Islander males varied erratically from a high of 26.3/100,000 in 1998 to a low of  

5.3/100,000 in 2006. 

 
 

Figure 1-4 
Age-Adjusted Mortality Rates* for Motor Vehicle-Related Injuries by Race/Ethnicity 

 and Year, Arizona Male Residents, 1993-2007 
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INJURIES AND DEATHS OF ARIZONA RESIDENTS IN MOTOR VEHICLE ACCIDENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

2. 

PATTERNS IN MORTALITY FROM MOTOR VEHICLE-
RELATED INJURIES BY SINGLE-YEAR OF AGE,  

GENDER AND RACE/ETHNICITY,  
ARIZONA RESIDENTS,  

1993-2007 
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From 1993 to 2007, 15,005 Arizona residents died from injuries in motor vehicle accidents. We have selected the 

15-year period to look in detail at mortality risks by single-year of age, gender, and race/ethnicity. There are 

obvious advantages in using cumulative data for a longer period of time: 

1) The data accumulated over a 15-year period greatly improve the reliability of mortality rates, because 

they are based on a larger number of deaths (the numerators used to compute the rates). In is also 

important to note that neither the mortality risk nor the number of deaths from motor vehicle-related 

injuries are distributed uniformly by age. In fact, they are highly concentrated at certain ages. In 2007, 

adolescents (15-19 years) and young adults (20-44 years) disproportionately accounted for 57.3 of all 

motor vehicle-related fatalities, while comprising 42.0 percent of Arizona’s population. What it means is 

that at certain other ages the 2007 mortality risk was zero (for example, unlike Arizonans aged 92 or 94 

years in 2007, those who were 93 years old experienced no deaths in motor vehicle accidents).  

2) By selecting this particular period of time, 1993-2007, we were able to use the 2000 Census enumerations 

of Arizona residents by single-year of age as the denominators to compute the rates; 

3) The data accumulated over a 15-year period greatly reduce the distorting effects of an anomalous year 

and allow for establishing a reliable baseline. 

 

Statisticians use the term modality, which refers to the number of humps or modes in a distribution. The 1993-

2007 distribution of motor vehicle-related mortality rates by single-year of age (Figure 2-1, Table 2-1) contains a 

considerable number of humps.               

Figure 2-1 

Average Annual Mortality Rates* for Motor Vehicle-Related Injuries by Single-Year  
of Age among Arizona Residents: Fifteen-Year Summary for 1993-2007 
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*Total number of motor vehicle-related deaths for 1993-2007 per 100,000 persons per year.
 The year 2000 population counts (i.e., population at mid-point) multiplied by fifteen were used as the denominator.  
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However, there are two values greater than others. This mortality curve is bimodal, reaching the first peak at age 

21 (40.1 deaths per 100,000 persons), tapering off, and then rising to a second peak at age 84 (40.2 deaths per 

100,000 persons). Interestingly, 21 year olds shared the mortality risk in motor vehicle accidents with persons 

exactly 4 times their age. 

 

For Arizona males in 1993-2007, the two peaks in the distribution of mortality rates for motor vehicle-related 

injuries were at age 21 (58.2 deaths per 100,000 males) and at the open-ended age category of 85+ years (59.6 

deaths per 100,000 males; Figure 2-2). Beginning at age 9, all age-specific mortality rates of males were 

considerably greater than the corresponding female rates. At age 49, the male to female mortality risk ratio was as 

high as 4.4:1 (Table 2-1). 

 

 

Figure 2-2 
Average Annual Mortality Rates* for Motor Vehicle-Related Injuries by Single-Year 

of Age among Arizona Male Residents: Fifteen-Year Summary for 1993-2007 
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*Total number of motor vehicle-related deaths for 1993-2007 per 100,000 persons per year.
 The year 2000 population counts (i.e., population at mid-point) multiplied by fifteen were used as the denominator.  
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For Arizona females in 1993-2007, the mortality curve reached the first peak at age 18 (23.9 deaths per 100,000 

females), it then tapered off, and rose to a second peak at age 84 (32.8 deaths per 100,000 females; Figure 2-3, 

Table 2-1). At age 21, the male (58.2 deaths per 100,000 males) to female (19.9 deaths per 100,000 females) 

mortality risk ratio was 2.9:1 (Table 2-1). 

 

 

Figure 2-3 
Average Annual Mortality Rates* for Motor Vehicle-Related Injuries by Single-Year 

of Age among Arizona Female Residents: Fifteen-Year Summary for 1993-2007 
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*Total number of motor vehicle-related deaths for 1993-2007 per 100,000 persons per year.
 The year 2000 population counts (i.e., population at mid-point) multiplied by fifteen were used as the denominator.  

 

The race/ethnicity-specific patterns in mortality from motor vehicle-related injuries in 1993-2007 are shown in 

Figure 2-4 (American Indian residents of Arizona), Figure 2-5 (Asians or Pacific Islanders), Figure 2-6 (Blacks or 

African Americans), Figure 2-7 (Hispanics or Latinos), and Figure 2-8 (White non-Hispanics). The five visual 

representations are based on the data in Table 2-2. 

 

While Figure 2-1 is quite suggestive that no specific age confers immunity from injuries and/or deaths in motor 

vehicle accidents, the distributions for the two smaller race/ethnic groups, Asians and Blacks, are erratic and 

include a number of discontinuities. In the fifteen-year period from 1993 to 2007, there were no deaths in motor 

vehicle accidents at certain ages among Asians and Blacks. All mortality rates by single-year of age among 

American Indians (with the exception of the oldest 85+) exceeded the corresponding average rates for all groups 

(Figure 2-4). In contrast, the majority of age-specific rates among White non-Hispanics (Figure 2-8) were lower 

than the average rates for all groups. 
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http://www.azdhs.gov/plan/hip/for/alcohol/index.htm
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