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Driver Involvement in Traffic Crashes 
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Introduction 
 
This report summarizes the findings of a research study performed by The University of Ala-
bama Center for Advanced Public Safety (CAPS) on the subject of senior driver crash involve-
ment times.  The goal of this study was to determine the worst days, weeks, and months of the 
year for senior driver crash involvement, where “senior drivers” are defined to be those of age 65 
years and older.  This is important information to let senior drivers and in some cases care givers 
know when they are more apt to be in crashes so that there is additional awareness during these 
times; it also had the goal to raise awareness of the problems involved in senior driver crashes in 
general. 
 
General Issues of Senior Drivers 
 
The study used crash data collected by investigating law enforcement officers and submitted to 
the Alabama Law Enforcement Agency (ALEA) central crash records database for calendar 
years 2010-2014 (five years).  This included a total of 647,347 crashes for Alabama, of which 
57,712 (8.9%) were caused by drivers in the senior driver age range (65 and older).  Based on 
federal estimates, this age range constitutes only about 14.3% of the drivers, indicating that they 
are about two-thirds of the probability of causing any given crash than the drivers that are 
younger than 65.  Recognize that this is based on number of licenses issued and not miles driven; 
the fewer miles driven by senior drivers could account for a large portion of their disparity with 
younger drivers. 
 
Another reason that senior driver do not have the proportion of crashes as younger drivers is in-
dicated quite dramatically in Display 1, which compares causal driver ages in speed (red bars in 
the chart) and non-speed (blue bars) crashes.  Even those crashes not involving speed (blue bar 
distribution) shows a skew to the left with the senior drivers being well below half of the average 
of other drivers in causing crashes.  The red bars show that this is dramatically diminished to less 
than half again for speed involved crashes.  Speed is an excellent proxy for all risk taking driving 
behaviors, and thus the underlying cause for the relative low proportion of senior-driver-caused 
crash is a combination of experience and their aversion to risk-taking.  In general, seniors have 
been found to be extremely responsive to various types of behavioral modification and PI&E 
programs.  Past studies have found that with no exceptions seniors are under-represented in all 
metrics that indicate risk-taking activity.  As will be shown below in the IMPACT analyses, sen-
ior problems are characterized by their physical and perception limitations, so they are over-rep-
resented in failing to yield the right-of-way, issues involving sight, and other turn-movement op-
erations (lane changes, improper turns, improper backing).   
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Display 1. Causal Driver Age Distributions for Speed Caused (Red) vs. Non-Speed (Blue) 

 

 
 
 
The major part of this study used all crash records in which senior persons were involved (inde-
pendent of crash causation).  It was felt that this larger dataset would be most useful in determin-
ing when seniors were more likely to be involved in crashes over the year independent of causa-
tion.  There were a total of 101,504 crashes in which senior drivers were involved over the five 
year period.  Of these, we saw above that 57,712 (56.9%) were caused by senior drivers.  This 
would include all single vehicle crashes in which they were involved (8,874 single-vehicle 
crashes).  Deducting these from the totals yields a probability of 52.7%, which is within the mar-
gin of error of 50%, the expected proportion if crash causation in a two-vehicle crash is due 
strictly to chance. 
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This document will continue with an analysis of the days, weeks and months of the year that 
were found to be over-represented for senior driver crashes.  The term over-represented will be 
used to refer to situations that occur higher than expected to a statistically significant degree.  
The expected occurrence will be that given by the mean or average occurrence of a comparable 
control group.  The Critical Analysis Reporting Environment (CARE) system was used to deter-
mine the days of the year in which a greater than expected number of senior driver crashes oc-
curred (http://www.caps.ua.edu/software/care/).  Unlike some recent studies in this regard, we 
were not looking for just a single date, for reasons that will be explained in more detail below.  
However, to those who are curious, for the five year period under consideration the day of De-
cember 3rd had the highest number of senior driver involved (not necessarily caused) crashes, 
with 422 total crashes summed over the five year period (83crashes per year).  This was the only 
daily reading in excess of 400 crashes. 
 
Study Approach 
 
One problem in citing a date is that this date does not fall on the same day of the week every year 
– it may not again fall on the same day of the week for another seven years.  Day of the week is a 
very important factor for senior driver involved crashes, as shown in Display 2.  This shows that 
senior drivers generally follow the overall trend of Friday afternoon rush hour and night-time ac-
tivity driving being the highest, and the weekends being lower.  This pattern is more pronounced 
in the senior than in younger drivers.   We can see from this that if December 3rd was summed 
over a Monday-through-Friday sequence in the five years of data, citing it for caution the follow-
ing year would not be accurate if in the next year it occurred on a Sunday.  Of course, this does 
not mean that we dismiss this data point altogether, but rather, we consolidate it into a six day 
period over which the special caution should be exercised, as will be illustrated below.  And, in 
this case, the 422 crashes on December 3rd are part of a major span of several weeks in which 
senior drivers are particularly vulnerable.  
 
One day is much too low sample in any event.  Things like weather and special events can have a 
great influence that might not carry over year to year.  Because of this it was determined to con-
sider six day periods.  Six days were selected (as opposed to entire weeks) to eliminate the ob-
served pattern of at least one day in any seven-day sequence being significantly lower than the 
other six.  It was felt that these six-day intervals would be quite representative of the relative fre-
quency of crashes in that general time frame.   
 
A heuristic process was developed to determine the six-week periods that were over-represented 
in the five years of data (2000-2014).  The overall average number of crashes per day involving 
senior drivers was found to be 278.  By the definition of an average, half of the numbers of 
crashes on any given day fall above this average and half below.  Thus, the probability of a given 
reading falling above the average based on chance alone is 50% (analogous to flipping a coin).  
In a six day period it would be expected that half (3) of the readings would fall about the average 
of 396, and the other three would fall below.  The probability of there being four is about 31%, 
and the probability of there being five of the six above average falls to less than 10%.  Of course, 

http://www.caps.ua.edu/software/care/
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the probability for all six to be above the average is considerably smaller, at about 1.5% (which 
would be the probability of flipping a coin six times and getting all heads).  These probabilities 
assume that the chances of the crashes being above or below average on any given day is strictly 
random.  Of course, we know that is not true – these non-random days caused by a variety of fac-
tors (most notably the number of senior drivers on the road) are what we are trying to surface. 
 
Display 2.  Day of the Week Comparison: Senior Drivers (Red) vs Younger Drivers (Blue) 
 

 
 
 
The important thing to recognize at this point is that the greater the number of above-average 
readings in a given six day sequence (range: 4, 5 or 6), the more chance that this period of time is 
going to be detrimental to senior drivers. 
 
Results of the Six Day Analyses 
 
Displays 3a and 3b present the results of the six day analyses, with the numbers in this calendar 
representing the number of above-average readings (> 278) in the six-day segment.  Generally 
the numbers in the table indicate, for any six day period that was found to be over-represented, 
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how many of the days were above average, starting with four.  The higher the number the greater 
the probability of this being a more dangerous time frame.  In addition, the indicators were fur-
ther adjusted by adding one to them if any of the days had a reading greater than or equal to 350.  
So, in two cases, five above-average-readings were increased to 6 in the table.  The 350+ day 
cases are shown in the table by inserting the number of crashes for that day in place of the six 
day rating number further discussed below.  Multiple 350 readings did not increase the six day 
score by more than 1.  Remember that the number of crashes is for a five year period. 
 

Display 3a. Summary of Over-Represented Six Day Periods 
 

Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1    6      353 371 366 
2    6     4 7 7 367 
3    6 391 4   4 361 7 422* 
4    6 6 4   4 354 7 7 
5    6 6 4   4 7 7 7 
6    6 6 4   4 6 7 373 
7     6 4   4 6 6 6 
8    5 6 4    6 6 6 
9    5 4 4    6 6 6 
10    5 4 4    6 6 6 
11   5 5 4 4    6 6 6 
12   5 5 4 4    5 6 6 
13   5 5 4 4    5 7 7 
14   5  4 4    5 7 7 
15   5       5 385 7 
16   5       5 7 376 
17          5 7 362 
18           7 7 
19            379 
20          5  355 
21          5  7 
22         5 5  352 
23         5 5  366 
24         5 5   
25         5 5   
26         5 4   
27         5 4   
28          4   
29  NA        4   
30  NA       7 4   
31  NA   NA  NA   NA 4 NA  
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Display 3b. Summary of Over-Represented Six Day Periods 

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

1                   353 371 366 
2                   * * 367 
3         391         361 * 422* 
4                   354 * * 
5                   * * * 
6                     * 373 
7                         
8                         
9                         
10                         
11                         
12                         
13                     * * 
14                     * * 
15                     385 * 
16                     * 376 
17                     * 362 
18                     * * 
19                       379 
20                       355 
21                       * 
22                       352 
23                       366 
24                         
25                         
26                         
27                         
28                         
29   NA                     
30   NA             *       
31   NA   NA   NA     NA   NA   
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The following explains the terminology employed in Displays 3a and 3b: 

• Blank cell – indicates that for all six-day periods that this day was part of, there were 
three or less cells above the 278 average; in many of these cases all six cells were below 
average.  The conclusion for these days is that there is no indication that these times 
would be detrimental in terms of senior drivers’ crashes.  

• 4 (in purple) – indicates that any four of the six days were above average.  This could 
easily occur by chance, and so this should be regarded as the least possible indication of 
added danger.  Consideration was given to leaving these out of these displays, but it was 
decided that they may play a positive role in establishing patterns. 

• 5 (in orange) – indicates that five of the six days in the sequence were above average.  
As indicated above, this has a much lower probability of occurring by chance than those 
given by the “4” indicator.  

• 6 (in red) – this indicates that all six of the days in the sequence were above average, a 
result that has a very low probability of occurring by chance, and thus a much greater in-
dicator of a problem time.   

• 7 (in red) – this indicates that not only were all six days above average but that there was 
at least one reading above 300, so it was given an additional point.  No score was in-
creased more than one point. 

• NNN – all readings that were above 350 are entered into the table in lieu of the six-day 
score as indicated above.  This should also be interpreted that one (+1) was added to the 
six-day period score as indicated above. 

 
Note that all indicators are given in six-day batches, the goal being to specify a general period of 
time as opposed to an exact date.  Also, notice that one of the six-day periods wraps over the end 
of one month and the beginning of the next. 
 
Discussion of the Results 
 
As discussed above, Displays 3a and 3b were not assembled to pinpoint a particular day to avoid 
driving – its goal is to provide an overall view of the patterns that are in effect.  Working from 
the simplest to the more intricate interpretations: 

• It should be clear that January, February and the summer months of July and August are 
the months with the fewest senior-driver involved crashes.  Of course, this does not mean 
that the same concern should not be used when driving at these times – it illustrates the 
basic statistical reality that for every over-representation there must be compensating un-
der-representations.  Senior driver crashes are not being compared against younger-driver 
crashes; they are being compared against themselves in determining these over-repre-
sented six-day periods.  While more research will be given as to reasons for certain  
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months being over-represented, it might be speculated that the harsh cold and hot weather 
curtails senior driver travel during these months. 

• On the other end of the scale, it is clear that October, November and December are col-
lectively the worst sequence of three months.  September might be added, but its indica-
tors are not nearly as strong as those later on in the year.  The reason for this will be dis-
cussed in light of some IMPACT studies that are documented below. 

• In particular, the 23 days prior to Christmas appears to be by far the worst period for sen-
ior drivers.  While this time period is over-represented in general and not just for senior 
drivers, the over-representations are greatly amplified for senior drivers.  

• All three of the last three months have greater problems at the beginning than the end of 
the months.  This is much more pronounced in November and December than in October.  
It seems clear that there is a build up to the holidays that occur toward the end of these 
two months, and there is a dramatic drop in senior driver traffic during and after the holi-
days.  

• Tuning to the spring, it is clear that the first half of April, May and June are over-repre-
sented while the second halves of these months are under-represented.  This will also be 
subjected to additional study below.  

• March and September have some high points, but do not have the consistency of the other 
months mentioned to be over-represented above. 
 

Additional consideration can be given to the ordering of the months once they are compared with 
the crashes that do not involve senior drivers.  This is done in Display 4.  Note that the compari-
son here is between senior (65 and older) drivers and younger drivers, so some of the results 
may seem inconsistent with those given above.  But recognize that Display 4 discounts those 
times when both senior and younger drivers are over-represented. 
 
Display 4 is arranged in the natural ordering of months so that patterns among months can more 
easily be seen.  Similar to the findings above, the most over-represented months are the three at 
the end of the year (all significantly over-represented in comparison to the younger driver com-
plement).  This shows that senior drivers have a relative as well as an absolute over-representa-
tion at the end of the year. 
 
Let us consider each of these in turn in adding this to the information that we already have in 
Displays 3a and 3b to set the months in a worst-first ordering: 

• December – this is clearly the worst month by all metrics.  Additional analysis will be 
performed on the last three months in an attempt to determine the cause of these over-
representations. 

• October and November are clearly the next worse, indicated by both the absolute and rel-
ative comparisons.  November has only 30 days and that tends to make it look better from 
the Max Gain point of view.  However, Display 3b indicates that things tend to get pro-
gressively worse as the end of the year arrives. 
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Display 4. IMPACT for Month comparing Senior Driver Involved vs. Complement 

 

 
 
 
 

• March, April, May and June – while these have some frequency over-representations, 
they are not significantly different from the expected from the rest of the population, so 
these should be given minor concern. 

• July and August – these had no frequency over-representation and no significant differ-
ences from the rest of the population of drivers. 

• January and February – these were significantly under-represented from the results of 
Display 4, and would seem to be the best times, although it is expected that the bad 
weather during these months might act as a deterrent to senior driving. 
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Comparison of Young and Senior High Six-Day Periods 
 
Display 5 presents results from the companion study that was an identical to this but for young 
(age 16-20) drivers.  Display 6 shows these results superimposed on Display 3b to present a visu-
alization of the overlaps.  
 

Display 5. Display 3a from the Young Person Study 
 

Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1   5 7      4 7 5 
2   5 7 6    4  7 5 
3   5 7 592    4 5 7 5 
4   5 508 6    4 5 7 5 
5   517 6 6    4 5 7 4 
6    6 6    4 5  4 
7    6 6    4 5 4 4 
8    6     4 5 4 4 
9    6 4    4 5 4 4 
10  4 4 6 4    4 5 4 4 
11  4 4 6 4    4 5 4  
12  4 4 6 4    4 5 4  
13  4 4 6 4    4 5  6 
14  4 4 6 4     5 5 6 
15  4 4 6      5 690* 6 
16    6 5    5 5 5 566 
17     5    5 5 5 6 
18     5   4 5 5 5 6 
19   5  5   4 5 5 5 6 
20   5  5   4 5 5  502 
21   5  5   4 5   6 
22   515     4   4 6 
23   5     4   4 6 
24   5       5 4 6 
25          5 4  
26         4 5 4  
27         4 5 4  
28  5       4 5   
29  NA       4 5 5  
30  NA 7      4  5  
31  NA 7 NA  NA   NA 511 NA  
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Display 6. Senior Drivers (Background) and Young Driver (Numbers) Overlap 
 
Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1     5 7           4 7 5 
2     5 7 6           7 5 
3     5 7 6       4 5 7 5 
4     5 7 6       4 5 7 5 
5     5 6 6       4 5 7 4 
6       6 6       4 5   4 
7       6 6       4 5 4 4 
8       6         4 5 4 4 
9       6 4       4 5 4 4 
10   4 4 6 4       4 5 4 4 
11   4 4 6 4       4 5 4   
12   4 4 6 4       4 5 4   
13   4 4 6 4       4 5   6 
14   4 4 6 4         5 5 6 
15   4 4 6           5 5 6 
16       6 5       5 5 5 6 
17         5       5 5 5 6 
18         5     4 5 5 5 6 
19     5   5     4 5 5 5 6 
20     5   5     4 5 5   6 
21     5   5     4 5     6 
22     5         4     4 6 
23     5         4     4 6 
24     5             5 4 6 
25                   5 4   
26                   5 4   
27                   5 4   
28   5               5     
29   NA               5 5   
30   NA 7               5   
31   NA 7 NA   NA     NA 7 NA   
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Terminology: as we use the terms senior (65 and above) and younger (16-20) drivers, recognize 
that the ages or 21-64 inclusive and not explicitly considered in Display 6.  A summary for all 
drivers including young, senior and all other ages is given for reference purposes in Display 7. 
 
In display 6 the senior drivers are represented by the backgrounds while the numbers represent 
the younger drivers (from better to worst: 4=purple; 5=orange; 6=red).  The following conclu-
sions can be drawn from Display 6, beginning with those times that appear to be bad for both the 
senior drivers and the younger drivers: 

• October, November and December are by far the worst months, with heavy overlap on 
most dates.  The post-holiday days in both November and December are the exceptions.  
The senior and younger drivers do not seem to have too many differences in these 
months. 

• September is the next worst month after the three months at the end of the year.  Seniors 
seem to have their problems early and later in the month, while young drivers are more 
distributed throughout the month. 

• April and May, especially in the first halves of these months seem to be problematic for 
both age groups.  April is fairly consistent for both age groups, while May shows the 
older drivers problem to be in first ten days, while the younger higher crash concentra-
tions are more distributed throughout the month. 

• March has the greatest disparity between the age groups, although collectively it is not a 
bad month.  The senior drivers are better off with only one six-day 5-rated period.  
Younger driver high crash times are more distributed throughout the month, and clearly 
this month is much more of a problem for young than senior drivers. 

• June seems to be a minor issue for senior drivers by no indication of any issues for the 
younger drivers. 

• January, February, July and August are clearly the best months for both the senior and the 
younger drivers.  Younger drivers have some minor issues, but the 4 (purple) indicator 
has the least probability of a problem associated with it. 

 
Display 7 maintains the same color scheme for all driver ages.  November 15th was found to 
have the highest number of crashes with 2,680 over the five years (536/year).  The average num-
ber of crashes per day over the five year period for all ages was 1,774.  Display 7 for all ages 
largely reflects the composite for the young and senior drivers give in Display 6, showing that 
the drivers in the composite is fairly representative of all driver in Alabama. 
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Display 7. All Drivers (No Adjustments) 
 

Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1                         
2                         
3                         
4                         
5                         
6                         
7                         
8                         
9                         
10                         
11                         
12                         
13                         
14                         
15                     2,680   
16                         
17                         
18                         
19                         
20                         
21                         
22                         
23                         
24                         
25                         
26                         
27                         
28                         
29   NA                     
30   NA                     
31   NA   NA   NA     NA   NA   
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Additional IMPACT Analyses 
 
This section presents a number of IMPACT runs that surface some of the major characteristics of 
crashes in which senior drivers are involved.  For information regarding the interpretation of 
IMPACT outputs, see: http://www.caps.ua.edu/software/care/  and scroll down to the bottom of 
the page for the IMPACT tutorial. 
 
The main question that we wanted to answer was what it was about the end of year months that 
could be causing the crashes.  So a comparison was made in senior-driver-involved crashes be-
tween these bad months (October, November and December) and the three under-represented 
summer months (June, July and August).  January and February were not part of the comparison 
since it is known that senior drivers avoid inclement weather that characterizes these two 
months.  March, April and May were eliminated because they were not best months for senior 
driver involvement and thus might dilute the results.   
 
In the order of their statistical significance, the following findings resulted from the IMPACT 
comparison of senior driver involved crashes occurring end of year (EOY) October-November-
December (red bars) as opposed to the summer months of June-July-August (blue bars): 

• C031 Lighting Conditions – The fewer daylight hours accounts for a large proportion of 
the increase in senior involved EOY crashes, although the exact degree of this causation 
cannot be determined since the number of daylight hours is greatly diminished, and thus 
pure chance could account for much of the increase.  It seems reasonable with the dimin-
ished night vision capabilities of older people that this is playing a major factor.  This is 
further confirmed by the Time of Day variable.   

• C008 Time of Day – Of particular interest is the increase seen in the 5 PM through 8 PM 
time frame that would be dark most of the EOY months and daylight in the summer 
months.  These hours all show significant increase of at least 31% and in the 7-7:59 PM 
hour it is 46% higher than expected.  The major difference in these two subsets is the 
presence of daylight, so this in fact confirms what seemed to be the case in the lighting 
conditions over-representations. 

• C002 City – this is an interesting variable that shows little pattern.  It might be suspected 
that all large cities are over-represented in the EOY months, but there are exceptions of 
Dothan, Montgomery and Huntsville that show just the opposite tendencies.  If this varia-
ble is of interest for countermeasure decisions more study will need to be given to it.  
This was one of the most significant variables from a total Max Gain point of view.  

• C015 Primary Contributing Circumstances – the pattern here seems to confirm the vision 
cause factor since all of the over-represented factors could be traced to vision issues.  
Failure to yield especially could be due to inability to observe the signs and other road-
way indications that signal the need to yield.  Driving too fast for conditions is not over-
represented – it is about the same in both time periods, and is relatively low for senior 
drivers, who are typically risk avoiders.  We suspect that officers mark this item for older 

http://www.caps.ua.edu/software/care/
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drivers in their assessment that they should not be driving this fast under the prevailing 
conditions. 

• C403 Causal Unit (CU) Roadway Condition – this brings up a second major factor that 
appears to be causing senior drivers more problems at the end of the year – wet road con-
ditions.  See also weather next.  

• C032 Weather – the combination of darkness and bad weather with slippery roads is a le-
thal combination for the senior driver, and these factors working together explain much 
of the EOY increase.  We would also note that the pre-holiday (Thanksgiving and Christ-
mas) six-day periods are those that are highly over-represented.  Seniors must feel com-
pelled to finish their shopping or other activities that require driving at these times.  At 
other times throughout the year we would expect them to defer their trips until the 
weather and road conditions improved. 

• C204 CU Sequence of Events #1 – this variable is included in order to show the potential 
problem with deer this time of year.  Deer do not pose nearly the problem in the summer 
because they are not being moved around by hunters and forced to seek food at night.  
Deer only accounted for 254 crashes, which is only about 1% of the EOY crashes.  Nev-
ertheless, they are avoidable, and they also indicate potential vision issues.  

• C129 CU Vehicle Maneuvers – turning movements would also track to potential vision 
and perception issues – the left turns are the only item in this variable that is significantly 
over-represented, but the combined of the others also indicate similar problems.  If com-
bined, these would be significant. 

• C226 CU Vehicle Damage – Major and Disabled seems to be over-represented in the 
EOY period for senior drivers.   We have no apparent explanation for this, other than to 
say that since we are only talking about 5%, this could be due to chance. 

• C006 Day of the Week – EOY are clearly over-represented on Mondays and under-repre-
sented on Saturdays.  This is consistent with their urgency to “get the job done” regard-
less of the time of day or weather. 

• C110 Driver Residence Distance – EOY months are slightly but significantly over-repre-
sented in their less than 25 mile trips, indicating perhaps that these trips are for shopping 
as opposed to vacation travel.  The slight difference should not be used to justify any de-
cisions in that the difference is barely over 1%.  

• C408 CU Vision Obscured By – the only over-represented value here is “Driver Blinded 
by Sun.”  This would be a problem in the late afternoon before darkness, which tends to 
extend the vulnerable time for senior drivers.  

• C011 Highway Classification – There were no significant difference in the highway clas-
sifications on which the driving took place.  We present this since it well could be rea-
soned that there is a shift in the roadway classifications, but this was not found to be the 
case. 

• C025 Crash Severity – Crash severity is always an important variable.  In this case no 
significant difference were found in the relative severities of the crashes at the EOY 
months when compared to those during the summer. 
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C031: Lighting Conditions 
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C008: Time of Day 
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C002: City 
 

 
 
Cities with high June, July and August on the right end of the chart are Dothan, Montgomery and  
Huntsville, respectively, 
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C015: Primary Contributing Circumstances 
 

 
 
Suppressing all values with less that 150 occurrences in the Oct-Nov-Dec subset, and all cases 
with 0.02 or less difference in odds ratio. 
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C403: CU Roadway Condition 
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C032: Weather 
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C204: E CU Sequence of Events #1  
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C129: CU Vehicle Maneuvers 
 

 
 
Suppressed all values with less than 50 occurrences in the Oct-Dec time frame. 
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C226: CU Vehicle Damage  
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C006: Day of the Week 
 

 
 
 
 
 
 
 
 
 
  



 

 
 
 28 

 
C110: Driver Residence Distance 
 

 
 
 
 
 
 
 
 
 
  



 

 
 
 29 

 
C408: CU Vision Obscured By 
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C011: Highway Classification 
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C025: Crash Severity 
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