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Abstract
Distracted driving, and especially cell phone use, is a prevalent contributor to crashes. Older drivers have an increased
risk of committing safety errors while driving, especially with distraction. The objective of this study was to characterize
phone-related distractions in older drivers (age > 65) and identify intervention strategies likely to reduce cell distraction. A
64-question survey was offered online and on paper. A distracted driving scale (DDS) was created by summing responses
on 11 distracted driving questions related to phone use (possible score range 0 to 44). Linear regression was performed
to identify variables associated with a higher DDS score. A total of 363 older drivers completed the survey; the mean age
was 73 and 56% were female. 60% of older adults reported using their cell phone while driving at least some of the time.
Participants perceived their own ability as capable or very capable when driving and using: handheld phone (40%); hands-free
phone (78%); other tasks (38%) while driving. 32% of older adults who drive minors reported driving while distracted. 30%
of those who work felt obligated to take work-related calls. Variables associated with distracted driving include younger age,
driving more miles, perceived hands-free skill, smart phone ownership, and being employed or self-employed. State laws and
potential loss of insurance coverage with distracted driving were cited as effective penalties. Older adults are engaging in
distracted driving, including with minors in the car. Education, state laws, and altering insurance coverage may mitigate this
behavior.
In the U.S. in 2015, 3,477 people were killed and about
391,000 were injured due to distracted driving (DD); this
accounts for 6.7% of all fatal crashes that year (1). DD can
take many forms, including talking or texting on a cell phone,
reading, using a navigation device, eating or drinking,
grooming, interacting with children, and talking to passengers. Research overwhelmingly supports a detrimental relationship between DD and crash risk (2).
Of all the forms of DD, cell phone use is especially prevalent in the U.S. and is involved in a sizeable portion of motor
vehicle crashes. As of January 2017, 95% of Americans
report owning some kind of mobile phone and 77% report
owning a smart phone (3). In a 2011 study, 69% of users
report talking on the phone and 31% report texting or checking email while driving (4). This translates to an estimated
6.9% of vehicles whose drivers were using some type of
phone (handheld or hands-free) at any typical daylight
moment in 2015 (5).
Studies find people are four to six times more likely to be
involved in a car crash while using a cell phone (6, 7).
Though many drivers transition to hands-free in states with
restrictive DD laws (8), the likelihood of being involved in a
motor vehicle collision is not reduced when using a handsfree device (9, 10). The delayed reaction time involved with

cell phone usage (both hands-free and handheld) is the
equivalent of driving with a blood alcohol content of 0.04–
0.12. (11, 12). Other distractions that take eyes, hands and
mind off driving have also been shown to increase crash risk,
including the use of navigation devices (13, 14), even if they
are voice-controlled (15).
Despite evidence of the risk of driving distracted, individuals tend to overestimate their driving capabilities. When
drivers in one study were asked if talking on the phone or
sending messages made a difference in their driving ability,
54% of participants said that talking on a handheld device
made no difference, and 25% said texting or sending messages made no difference to their driving performance (16).
In another study, middle-aged participants rated their abilities to talk while driving as competent or very competent
when talking on a handheld phone (52%), hands-free phone
(89%) or texting (8%) (17).
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Approximately 75% of adults aged 75 and older are active
drivers (18). While research to date has largely focused on
distraction among younger drivers, there is less known about
the driving habits of older adults, especially regarding cell
phone use. Even without distraction, older drivers are at an
increased risk of committing safety errors while driving (19)
and performed worse than middle-aged drivers when distracted (20, 21).
The effect of distraction mitigation strategies is unclear in
this population. In studies of all drivers, restrictive driving
laws were associated with decreased overall phone use,
while rates of texting remained unchanged (22). Other studies show that distraction mitigation strategies, such as the
cost of citations, points on the driver’s license and insurancerelated penalties, may be effective in middle-aged and older
populations (17, 23, 24). More data are needed to understand
how older adults distracted drive, how they perceive their
behavior, and what methods would most effectively reduce
the dangers to older adult drivers.
Two previously published DD surveys conducted by this
group’s Training, Research and Education for Driving Safety
(TREDS) program evaluated driver behavior and attitudes
regarding cell phone use among college-aged (25) and middle-aged (17) adults. In an extension of that work, the objectives of this exploratory study were to examine (a) incidence
of various phone-related distractions experienced by older
adults (age ≥ 65) while driving; (b) older adults’ beliefs about
DD; (c) predictors of DD among older adults; and (d) potential of specific intervention strategies among older adults to
reduce cell phone-related distraction while driving.

Methods
This study and all materials were approved by the Institutional
Review Board of the University of California, San Diego.

Survey Development
A DD survey was previously developed and validated in college (25) and middle-aged (17) populations. The DD survey
was modified to target older adults based on expert feedback
considering the driving patterns of older adults. The survey
focused on five categories of questions: (a) demographics,
including personal health issues; (b) personal cell phone
behaviors and observed behaviors of others; (c) perceived
effectiveness of potential interventions; (d) participants’ perceived driving ability and ability to multitask; and (e) cell
phone behavior when driving with minors.
The study was initially piloted with 20 San Diego older
adults using a mix of random-sampling and convenience
sampling, incentivized with a $20 gift card. The pilot feedback was used to assess face validity and modify the survey
accordingly. After edits, additional feedback was obtained
with five additional volunteers and the survey was finalized.

Survey Administration
Eligibility criteria required that participants were (a) 65
years of age or older, (b) using a cell phone at least once a
week, (c) driving a vehicle at least once a week, (d) a U.S.
resident, and e) English speaking.
The final survey was implemented between May 1 and
November 30, 2016. Up to 64 questions were answered,
based on skip-logic embedded in the survey. Two reliability
questions were included. On average, participants completed
the survey in 15 to 20 minutes.
Surveys were completed either online or on paper.
Recruitment was done through flyers in participating physician offices, social media, internet posting on the TREDS
website, regional newspaper advertisements, and various
online and email listservs. Paper surveys were distributed in
physician offices in San Diego; participants were given a
paper copy of the survey and an addressed stamped envelope
to return the survey to research staff. Online participants
accessed the survey through Surveymonkey.com. Both surveys included initial eligibility questions, and all participants
were invited to participate in an incentive lottery. If interested, participants were directed to complete a second separate survey to provide necessary contact information; no
identifying information was linked to survey results.

Measures
Demographics included age, gender, income, ethnicity,
employment status, living location, marital status, and cell
phone ownership. Respondents were also asked to report
common health conditions, with a focus on conditions that
may impact driving performance. Finally, participants were
asked to rate their quality of day and night vision.
Survey questions also assessed the frequency of selected
driving behaviors and attitudes, including behaviors around
DD; when feasible these questions were measured with
Likert-scale response options. Based on existing research as
well as the expertise of the authors, questions were designed
to explore multiple facets of DD.
From the survey, a 12-item distracted driving scale (DDS)
was created by summing responses on DD questions in terms
of frequency of behavior (Table 1). For example, “How
much time do you spend talking on a handheld cell phone?”
had five Likert-scale response options (0 = never, 1 = rarely,
2 = sometimes, 3 = often, 4 = frequently). The DDS was
based on items used in the survey of middle-aged adults (17).

Data Analysis
Analyses were run in SPSS v. 22.0 and R v. 3.3.2 using a
p-value of .05 to determine significance. An exploratory factor
analysis was conducted to determine if the scale had multiple
factors (e.g., hypothesized texting behaviors vs. talking behaviors). One DDS question was found to have a borderline

80

Transportation Research Record 2672(33)

Table 1. 12-item DDSa
DD1: Of the time that you spend driving on an average day, how much time do you spend talking on a HANDHELD cell phone?
DD2: Of the time that you spend driving on an average day, how much time do you spend using a HANDS-FREE device with your cell
phone?
DD3: Of the time that you spend driving on an average day, how much time do you spend TEXTING with your cell phone?
DD4: How often do you talk on a cell phone (handheld or hands-free) while driving with passengers age 11 years old or younger?b
DD5: How often do you TEXT while driving with passengers age 11 years old or younger?b
DD6: How often do you talk on a cell phone (HANDHELD or HANDS-FREE) while driving with passengers between the ages of 12–17
years?b
DD7: How often do you TEXT while driving with passengers between the ages of 12–17 years?b
DD8–12: While driving, how frequently do you use these devices while the vehicle is moving?
DD8: Navigation device (e.g., TomTom, Garmin, smartphone map application)
DD9: Portable music player (e.g., iPod)
DD10: Laptop/Tablet
DD11: Smartphone applications (e.g., games, email, music)
DD12: Other electronic devicesc
a
Answer options: 0= never (only emergency/911 calls); 1= rarely (less than 10% of the time); 2= sometimes (about 25% of the time); 3= often (about 50%
of the time); 4= frequently (greater than 75% of the time).
b
Only includes participants who reported driving with minor passengers.
c
This question was removed from final analysis.

loading (0.349) and communality (0.12); when removed, the
eigenvalue dropped from 6.60 to 6.50 but the amount of variance explained increased from 55% to 59%. Based on these
results, the last DDS question (“other electronic devices”) was
excluded from further analysis.
The final 11-point DDS had a possible score range of 0 to
44. Initial analysis included descriptions of participant characteristics, frequency of engaging in different DD behaviors,
and frequency of attitudes and beliefs pertaining to DD. Chisquared tests and one-sided Wilcox Rank-Sum tests were
performed to determine the association between DD scores
of ≥1 and various self-reported health conditions.
A linear regression model was run in R where the DDS
was the outcome; the full model included demographic variables and expected correlates of DD behaviors. The following measures were considered in the regression analysis: age,
ethnicity, income, smartphone ownership, employment status, days driving per week, time spent driving per day, perceived hands-free skill, perceived ability to multitask while
driving, perceived ability to drive safely compared to other
drivers, and perceived skill at driving safely while using a
handheld phone or texting.
While each individual question in the DDS is ordinal, the
scale was treated as continuous. Because the DDS scores
were right-skewed, the data were transformed using square
root of sum to improve the quality of the analysis to better
approximate a normal distribution for analysis while providing interpretable estimates. The appropriateness of this
method was confirmed by running a bivariate analysis and
plotting the response variables in a histogram. Variables of
interest, as outlined above, were identified and tested via a
step function in R to identify significant predictors for the
regression model, and variables that did not significantly
contribute to the DDS model were excluded. Following

analysis, diagnostic plots were created to ensure the validity
of the linear regression. Logistic regression was also performed with similar results, using DDS = 0 versus >1.

Results
A total of 397 participants accessed the survey and 363
(91.4%) met eligibility requirements. Of those who were
ineligible, six (17%) were under 65, twenty-six (77%) used a
cell phone less than once per week, and two (6%) were not
U.S. residents. More than 90% of surveys were completed
online.

Participant Characteristics
Descriptive participant information is summarized in Table 2.
Respondents were 56% female, 87% white non-Hispanic,
and the mean age was 73, with a range of 65 to 94 years.
Almost 24% reported an income level under $50,000 per
year, and 25% reported being currently employed or selfemployed. 83% were smartphone owners. Of note, not all
participants chose to answer demographic information;
approximately 90% of respondents answered each demographic question with the exception of medical conditions,
which was answered by only 62% of respondents. Over half
of those answering reported at least one medical condition
(e.g., arthritis (50%), high blood pressure (47%), diabetes
(16%)), which could potentially affect one’s driving ability.
Several participants listed medical conditions that impair
vision, including glaucoma (4%) and/or macular degeneration (4%). About 2% reported a diagnosis of dementia,
Parkinson’s or stroke. While all respondents reported at least
fair day vision for driving, 7% reported poor or somewhat
poor night vision for driving.
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Table 2. Participant Descriptives
N(%)/mean(SD)
Gender (n = 339)
Male
Female
Ethnicity (n = 322)
White
Hispanic
Other
Income (n = 267)
Less than $50,000
$50,000–$99,999
$100,000–$149,999
$150,000 or more
Smartphone owner (n = 344)
Employment status (n = 348)
Employed
Not employed
Self employed
Living location (n = 335)
Single family home
Condominium/apartment
Senior residential community
Other
Marital status (n = 337)
Single
Married/domestic partnership
Widowed
Divorced
Age
All (n = 331, range 65–94 years)
Female (n = 189, 65–89)
Male (n = 142, 65–94)
Medical conditions (n = 226)
Arthritis
High blood pressure
Diabetes
Cancer (in the last 2 years)
Heart disease
Depression
Glaucoma
Macular degeneration
Parkinson’s disease
Stroke
Dementia
Epilepsy
Quality of day vision (n = 334)a
Quality of night vision (n = 331)a

147 (43.4%)
192 (56.6)
283 (87.9%)
18 (5.6)
21 (6.5)
63 (23.6%)
93 (34.8)
66 (24.7)
45 (16.9)
285 (82.8%)
64 (18.4%)
259 (74.4)
25 (7.2)
263 (78.5%)
40 (11.9)
27 (8.1)
5 (1.5)
26 (7.7%)
201 (59.6)
62 (18.4)
48 (14.2)
73.1 (6.6)
72.4 (6.2)
74.1 (7.1)
113 (50.0%)
108 (47.8)
37 (16.4)
24 (10.6)
19 (8.4)
16 (7.1)
15 (6.6)
14 (6.2)
3 (1.3)
3 (1.3)
2 (0.9)
1 (0.4)
4.58 (0.6)
3.70 (0.9)

a

Participants were generally active drivers, driving an
average of nearly 6 days per week and 3 round trips per day.
44% of participants drove more than 50 miles per week. 82%
of participants owned a smartphone. All but one participant
used their smartphone for talking, though many used their
smartphone for other capabilities (i.e., texting [78%], email
[64%], browsing internet [56%], navigation [54%], and
music [24%]).
Nearly 60% of respondents reported using their phone
while driving, including 42% who talk (hands-free or handheld) and 9% who text while driving. 61% of participants use
their phone for navigation while driving at least rarely, and
11% of participants use it often or frequently.
When asked about incoming calls, 42% of participants
reported that they do not answer calls while driving. The
remaining 58% reported accepting calls in at least some
capacity while driving: almost 10% tell their caller that they
will call right back, 12% reported that they pull over after
answering, 12% answer only when they recognize the caller,
and 23% answer all calls. Of the participants who take all
calls, 35% specifically mentioned a hands-free function in
the comment section. Of those who were employed, nearly
30% felt obligated to take work-related calls while driving.
When asked about outgoing calls, 39% of participants
make outgoing calls while driving. Of those, 45% are using
voice commands on their phone or in the car. The remainder
reported using their hands to scroll through their contacts
list, use speed dial, or manually enter numbers when they are
placing calls.
In addition to using their phone while driving alone or with
other adults, participants also engage in these behaviors while
driving with minor passengers. A total of 26% of participants
reported driving with a minor in the car. Of those who drive
with minors, 33% of participants reported using their phone
either hands-free or handheld while driving with younger children (under age 11) and about 42% when driving with older
children (aged 12 to 17). Though less common, about 1%
reported texting when driving minors (regardless of age). 87%
reported the minors were their grandchildren.
Participants rated their own driving abilities highly;
almost 80% reported that they drive better than their peers.
Participants also perceived their own ability as capable or
very capable when driving and using a handheld phone
(40%), a hands-free phone (78%), or doing other tasks while
driving (38%).

Citations and Crashes

Range 1 (poor) – 5 (excellent).

Behavior and Attitudes
The driving behaviors and attitudes of participants are summarized in Table 3.

The survey included questions about adverse driving events,
including citations and crashes. About 18% of participants
were involved in collisions in the last 2 years, and 43% were
given a non-parking citation in the last 2 years. Though only
10 respondents had received a ticket for talking on the phone
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Table 3. Knowledge and Behaviors
Driving knowledge and behavior
N(%)/mean(SD)
Number of years driving (n = 326)
Number of days a week driving (n = 344)
Time spent driving per day (n = 345)
What do you do with your smartphone (n = 348)
Talk
Text
GPS/navigation
Bluetooth
Phone “apps”
Email
Music
Podcasts
Browse internet
Primary purpose of phone use while driving (n = 344)
Personal
Work-related
Critical information (directions, etc.)
I never use the phone while driving
Other
What do you do when the phone rings (n = 344)
Answer; pull over
Answer; tell the caller you will call back
Answer; take the call
Answer only if recognized number
Don’t answer
Other (“it depends”)
How do you make calls while driving (n = 358)
Manually enter numbers
Speed-dial
Scroll through contact list/saved numbers
Voice-dial
I don’t place calls while driving
Does your employer have policies in place about cell use while driving (n = 64)
Yes
No
Don’t Know
Do you feel obligated to take work-related calls when driving (n = 64)
Yes
No
Driving with minors in the car (in past month)
Driving minors under aged 11 (n = 343)
  Yes
  No
Driving minors aged 12–17 (n = 336)
  Yes
  No
Talking while driving minors under age 11 (n = 91)
   Never (only emergency/911 calls)
   Rarely (less than 10% of time)
   Sometimes (25% of time)
   Often (50% of time)
   Frequently (greater than 75% of the time)

56.20 (7.7)
5.78 (1.4)
0.81 (0.5)
347 (99.7%)
274 (78.7)
191 (54.9)
150 (43.1)
186 (53.5)
224 (64.4)
84 (24.1)
49 (14.1)
198 (56.9)
150 (43.5%)
19 (5.5)
24 (7.0)
143 (40.6)
9 (2.6)
42 (12.2%)
34 (9.9)
79 (23.0)
41 (11.9)
147 (42.7)
1 (0.3)
14 (3.9%)
37 (10.3)
26 (7.6)
65 (18.2)
216 (62.1)
19 (29.7%)
20 (31.3)
25 (39.1)
19 (29.7%)
45 (70.3)

92 (26.8%)
251 (73.2)
59 (17.6%)
277 (82.4)
61 (67.1%)
27 (29.6)
1 (1.1)
2 (2.2)
0 (0)
(continued)
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Table 3. (continued)
Driving knowledge and behavior
N(%)/mean(SD)
Texting while driving with minors under age 11 (n = 89)
   Never (only emergency/911 calls)
   Rarely (less than 10% of time)
   Sometimes (25% of time)
   Often (50% of time)
   Frequently (greater than 75% of the time)
Talking while driving minors ages 12–17 (n = 59)
   Never (only emergency/911 calls)
   Rarely (less than 10% of time)
   Sometimes (25% of time)
   Often (50% of time)
   Frequently (greater than 75% of the time)
Texting while driving with minors ages 12–17 (n = 59)
   Never (only emergency/911 calls)
   Rarely (less than 10% of time)
   Sometimes (25% of time)
   Often (50% of time)
   Frequently (greater than 75% of the time)
Relationship with minors under age 11 (n = 89)
  Parent
  Grandparent
  Other relative
  Caregiver
  Family friend
Relationship with minors ages 12–17 (n = 59)
  Parent
  Grandparent
  Other relative
  Caregiver
  Family friend
Perceived abilities
Ability to drive safely (n = 346)
   Much worse than others
   Somewhat worse than others
   About the same as others
   Somewhat better than others
   Much better than others
  Unsure
Ability to perform other tasks while driving (n = 342)
  1 (poor)
  2
  3 (fair)
  4
  5 (excellent)
To what extent are you capable of:
   Driving safely while using handheld phonea (n = 344)
   Driving safely while using handsfree phonea (n = 327)
   Driving safely while textinga (n = 338)
Personal punitive history, knowledge, and attitudes
How many times in the last 2 years have you been pulled over (n = 346)
  0
  1
  2+

86 (96.7%)
1 (1.1)
2 (2.2)
0 (0)
0 (0)
34(57.6%)
23 (39.0)
2 (3.4)
0 (0)
0 (0)
54 (91.53%)
3 (5.1)
2 (3.4)
0 (0)
0 (0)
2 (2.22%)
79 (87.8)
3 (3.3)
1 (1.1)
4 (4.4)
2 (3.4%)
44 (74.6)
6 (10.2)
0 (0)
7 (11.9)

0 (0%)
1 (0.3)
72 (20.8)
119 (34.3)
154 (44.4)
1 (0.3)
36 (10.5%)
40 (11.7)
136 (39.8)
106 (31.0)
24 (7.0)
2.5 (1.1)
3.6 (1.6)
1.4 (0.7)

309 (89.31%)
35 (10.1)
2 (0.6)
(continued)
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Table 3. (continued)
Driving knowledge and behavior
N(%)/mean(SD)
Number of collisions in the last 2 years, regardless of fault (n = 346)
  0
  1
  2+
Ever received ticket for phone use (n = 345)
  Yes
  No
Knowledge about state laws (n = 346)
  Not knowledgeable
  Somewhat knowledgeable
  Very knowledgeable
   I am not aware if my state has cell phone laws
   My state does not have cell phone laws
Has your state cell phone law changed your driving behavior (n = 329)
   1 (not at all)
  2
  3 (somewhat)
  4
  5 (significantly)
Which penalty would be effective in stopping this behavior? (n = 346)b
   Insurance would not cover crashed involving handheld cell
phone use
   Receiving a citation for handheld cell phone use would result in
a point on your driving record

281 (81.2%)
57 (16.5)
8 (2.3)
10 (2.9%)
335 (97.1)
6 (1.7%)
101 (29.2)
231 (66.8)
8 (2.3)
0 (0)
112 (34.0%)
21 (9.4)
65 (19.8)
43 (13.1)
78 (23.7)
4.1 (1.2)
3.9 (1.2)

a

1 (not capable at all) – 5 (very capable).
1 (not effective) – 5 (very effective).

b

Table 4. Stepwise Linear Regression Table of Significant Coefficients

Intercept
Age
Number of years driving
Gender (male)
Number of days driving per week
Smartphone ownership (yes)
Perceived skill driving using phone
hands-free
Employed (vs. not employed)
Self-employed (vs. not employed)

B estimate

Std. error

p-value

1.2963
–0.0307
0.0107
0.1856
0.0740
0.6129
0.1880

0.7318
0.0143
0.0120
0.1047
0.0372
0.1376
0.0450

0.0776
0.0327
0.3699
0.0775
0.0477
0.0000
0.0000

0.7562
0.2982

0.1829
0.1396

0.0000
0.0335

while driving, all these drivers reported that they changed
their behavior or stopped using their cell phone after the citation. Nearly 96% of participants reported feeling somewhat
or very familiar with their state laws regarding cell phone
calls, and 56% stated that the cell phone laws had changed
their driving behaviors.

Participants were asked about hypothetical penalties for
DD. 70% reported that if insurance companies did not cover
crashes related to handheld cell phone use, it would be effective in changing their behavior. Similarly, 65% reported that
the penalty of points on the driver’s license for use of a handheld phone would be effective in changing their behavior.
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DDS Outcomes and Linear Regression Models
The DDS was used to determine predictive variables for DD
among the participants. Though the 11-item DDS had a possible score range of 0 to 44, the actual score ranged from 0 to
22 points among participants. The mean was about 3 points.
For all DDS questions, “never” was the most frequently
selected answer. There was a high correlation between questions; participants who answered any one question with a
non-zero response (endorsing any distracted behavior) were
more likely to answer other questions with a non-zero
response. The most commonly reported DD behaviors were
questions DDS2: use of hands-free phone (51%), and DDS8:
use of navigation tools (61%).
The linear regression model contained the following significant predictors (Table 4): age (p = 0.0327), days driving
per week (p = 0.0477), smartphone ownership (p < 0.0001),
perceived hands-free skill (p < 0.0001), and whether the
driver is employed (p < 0.0001) or self-employed (p =
0.0335). Measures which did not contribute and were
excluded from the final linear regression model included ethnicity, income, time spent driving per day, perceived ability
to multitask while driving, perceived ability to drive safely
compared to other drivers, and perceived skill at driving
safely while using a handheld phone or texting.
A secondary analysis was done to include participants’
medical history. Medical conditions were not significant predictors of a higher DDS score. Given this finding and a low
response rate for these questions, medical conditions were
also not included in the final regression model.

Discussion of Results
Despite the common perception that DD is only a problem
among teens and younger adults, older adults were also
found to engage in DD in this study, and interventions should
include this population. Overall, cell phone use while driving
was common in our study participants, as nearly 60% use
their phone in some way while driving, including answering
calls, making calls, and texting. Over 80% of respondents
own a smartphone, which was associated with self-reported
DD. Younger age, driving more miles, perceived hands-free
skill, and being employed or self-employed were also associated with DD behaviors. These factors associated with higher
DDS scores and riskier behaviors can inform whom to target
with future interventions.
When compared with participants in the partner studies of
college students (25) and middle-aged adults (17), older
adults reported taking greater precautions and less frequent
cell phone use while driving. Yet, most of the older drivers
sampled in this study still reported DD due to cell phone use.
They also reported high rates of concurrent medical conditions, including conditions that impact baseline driving abilities, though this was not significantly associated with DD
behavior.
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Consistent with prior studies of other age groups (26), the
older adults reported high levels of confidence in their own
driving abilities. In addition to reporting being better drivers
than their peers, many older adult participants perceived
their own driving ability as good or excellent even while
driving distracted; this suggests that they fail to recognize the
impact of DD on their driving safety. Though not directly
measured, many of the participants commented on the use of
functions in their car to assist with making or receiving calls,
including pressing buttons on the display or steering wheel,
looking at the display to see caller ID, scrolling contacts, or
using navigation assistance. Though users often don’t recognize these activities as DD, each require cognitive distraction, and many require the driver to take their eyes off the
road. The use of navigation devices, even when pre-programmed, requires at least inattention from the task of driving, and may involve manual distraction as well (for example,
when users pick up their phones to look at the screen)
(13–15).
The survey additionally explored two specific behaviors:
driving with minors, and work-related DD. Driving with
minors in the car not only contributes to distraction (27, 28),
and models bad driving behavior for the minors (29, 30), but
the increased risk of crash from any DD is also putting the
minor passengers at risk of injury. Nearly one in twelve participants reported using their phone while driving with
younger children (<11 years old), usually their grandchildren. This unique group could benefit from targeted interventions; parents should also be encouraged to discuss safe
driving with their family caretakers.
Another concerning finding was the frequency of workrelated DD. 30% of employed (including self-employed)
participants reported feeling obligated to take work-related
calls while driving. The results from the final stepwise linear
regression model showed that being self-employed or
employed was a significant predictor of DD when compared
to those who are not employed. This finding suggests that
work needs to be done with employers, and those who are
self-employed also need to be targeted and encouraged to
develop clear and safe cell phone policies.
A variety of possible interventions were explored in this
survey to gauge older adults’ receptivity and perceived effectiveness of the interventions. The responses lend support for
state laws that target driving behaviors, as over half of participants reported changing their behavior in response to
laws. Respondents who previously received a citation for
DD unanimously reported changing their behavior to follow
the laws (i.e., hands-free), and many stopped using their
phone while driving completely, though this was only a small
subsample of our population (10 respondents). In terms of
possible future interventions, approximately 90% of respondents stated that insurance policy changes or points on their
license would at least somewhat change their behavior. Each
of these potential interventions may provide an avenue to
reduce DD among older adults, whether through stricter
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laws, increased enforcement, or punitive measures related to
insurance.
In addition to these punitive measures, there are other
possible mitigating strategies for behavior change. Existing
education programs are offered to increase awareness
about the dangers of DD. One example is the Just Drive
class offered through the TREDS program at the University
of California, San Diego. The Just Drive class encourages
participants to be safe and responsible drivers, and targets
employees. This curriculum could be modified and target
other populations of older drivers, including those who are
self-employed, to develop a personal culture of safety.
Finally, healthcare providers could play a role; not only
can providers assess risk related to concurrent medical
conditions, but utilization of a simplified DDS may help
identify distracted drivers who can benefit from
intervention.
The authors acknowledge some limitations of this study.
The study respondents were primarily White non-Hispanic,
female, and in a higher income bracket than what would be
representative of California. Most participants completed the
survey online, which indicates the sample population may be
skewed to those who have access to computers, are techsavvy, and more likely to have smartphones. Future studies
should target a more diverse population and offer materials
in other languages. To target a more driving-active population, the authors chose to limit eligibility to older adults who
use their cellphone at least once a week, and who drive at
least once per week. Previous studies have suggested that
infrequent older drivers may have higher crash risk (31);
future studies may choose to further study this other highrisk population.
The survey was also self-reported, which may result in
under-reporting of undesirable behaviors (i.e., social desirability bias), and participants were likely reluctant to admit
that they use electronics while driving. The completely
anonymous design of the data collection may limit some of
this bias, as there was no identifying information collected.
Although large side-of-road observational studies (32, 33),
and naturalistic driving studies using in-car monitoring systems (34–36) can objectively examine DD behaviors and
avoid this bias, surveys such as done in this study that rely
on self-reported data are less expensive and allow for large
sample sizes. Additionally, this survey format allows for
exploration of older adult drivers’ perceptions of their own
driving behavior. Future studies may consider using realtime video recordings of drivers, with concurrent use of
self-reported behavior surveys; this dual technology and
survey-based study could be used to validate the DDS.
Finally, the results were not normally distributed because
many participants reported that they never used any electronics while driving. As a cross-sectional study, variables
that were associated with higher scores (i.e., predictors)
were identified but conclusions about causality cannot be
made.
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Conclusions
With cell phones nearly ubiquitous in the U.S., prevention of
cell phone use while driving is a worrisome public health and
safety issue. Older drivers are a growing population that is
engaging in high-risk behavior, even with medical conditions and with minors in the car. Older drivers also overestimate their driving skills and their ability to drive well while
distracted. Interventions such as education, employer programs, citations, points on their driver’s license, and insurance changes with DD-related crashes may mitigate these
behaviors, but more studies are needed. Routine screening
and education of the public may also help reduce the number
of distracted drivers. These results can guide program and
policy changes that could improve safety on California’s
roads and across the nation.
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