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Aging and Technology—Article

In developed countries around the world, there are grow-
ing percentages of the population that are becoming 
older adults (aged 65 and older) (Christensen et al., 
2009). As such, these countries are experiencing an 
increasing number of people that live with chronic 
health issues, which can limit older adults’ ability to live 
active lives, including limitations in one’s ability to 
drive a motor vehicle (Ralph et al., 2013).

There are over 30 million licensed drivers aged 65 
and older in the U.S. (Federal Highway Administration 
[FHWA], 2015). Though older adults aged 65 to 74 tend 
to have similar travel and transportation preferences  
and transportation behaviors as younger adults aged  
18 to 29, individuals that are in their later 1970’s and 
1980’s encounter more severe mobility and transporta-
tion barriers (Shergold et al., 2016). Sensory (e.g., 
vision, hearing), motor (e.g., motor coordination, dex-
terity, muscle strength), and cognitive (e.g., executive 
functions) declines increase with age, which can impact 
driving (See Karthaus & Falkenstein (2016) for a review 
of factors affecting driving among older adults). Of 
these factors, cognitive and vision declines account for 
over 80% of the age-related variance in the ability of 
older adults to safely drive (Anstey et al., 2012).

The role of providing transportation support tends to 
fall on care partners (e.g., adult children) (Dickerson 

et al., 2007). In addition, a primary reason why older 
adults miss their healthcare appointments is due to a 
lack of transportation (Harrison & Ragland, 2003). 
Demographic shifts, particularly in different population 
dense areas, will necessitate that transportation options 
are available and accessible if older adults are to be able 
to maintain their participation in society in both urban 
and rural settings.

The use of emerging robotic and automated technolo-
gies has the potential to enhance quality of life and help 
older adults maintain their independence as they age 
(e.g., Smarr et al., 2014)—as well as a vast array of other 
societal benefits that may specifically stem from auto-
mated vehicle adoption (Fagnant & Kockelman, 2015). 
Researchers expect that fully automated vehicles (AVs; 
i.e., self-driving cars) may allow older adults to live 
more active, independent, and healthy lifestyles (Duarte 
& Ratti, 2018; Reimer, 2014; Yang & Coughlin, 2014). 
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The use of AVs could provide a promising solution to 
some of the mobility barriers that older adults experi-
ence and potentially even afford them the ability to re-
enter the workforce (Harper et al., 2016; Yankelevich 
et al., 2018), though AV services may need to be specifi-
cally designed to cater to the needs and preferences of 
older adults (Cunningham & Regan, 2015; Payyanadan 
& Lee, 2018; Rhiu et al., 2015). However, about 75% of 
American adults are still apprehensive about using AVs 
(Edmonds, 2019).

We contribute to previous research by examining 
sociodemographic, geographic location, and health 
related factors with U.S. older adult Internet users’ will-
ingness to use AVs. Specifically, our study contributes to 
the literature by investigating whether specific limita-
tions and needs for assistance with instrumental activi-
ties of daily living (IADL) influence older adults’ 
willingness to use AVs. In doing so, we will be able to 
better identify which U.S. older adults are most willing 
to use, and potentially reap the benefits from, AVs.

Background

Technology Adoption Among Older Adults

Our investigation is informed by previous technology 
adoption research among older adults, which posits that 
older adults’ perceptions and attitudes toward novel 
information and communication technologies can influ-
ence technology adoption in the future (Peek et al., 
2014). Consistent with the senior technology acceptance 
model (STAM) (Barnard et al., 2013; Chen & Chan, 
2014; Renaud & Van Biljon, 2008), previous research 
has shown that attitudes and perceptions are positively 
associated with intentions to use AVs (Lee et al., 2017; 
Liljamo et al., 2018).

Given that AVs have yet to become widely adopted, 
our investigation accounts for older adults’ attitudes 
toward new technology adoption, which we expect to be 
positively related to older adults’ willingness to use AVs. 
Because older adults’ attitudes toward technology can 
be predicted by sociodemographic factors and poten-
tially predict technology adoption (e.g., Chen & Chan, 
2014), we seek to investigate which sociodemographic 
characteristics predict U.S. older adults’ willingness to 
adopt AVs.

Recent Findings on AV Acceptance and 
Mobility

Emergent research has indicated that age cohort, educa-
tional attainment, perceived trust, and affordability can 
influence attitudes toward and intentions to use AVs 
(Abraham et al., 2017; Brugeman et al., 2016; Buckley 
et al., 2018; Gold et al., 2015; Lee et al., 2017; Molnar 
et al., 2018). Perhaps due to a lack of experience, older 
adults tend to hold apprehensive views toward fully 
automated vehicles (Diepold et al., 2017; Eby et al., 

2018) and report being less willing to adopt (e.g., Zmud 
et al., 2016). Some evidence suggests, however, that 
both younger and older adults still prefer to use vehicles 
without self-driving features (e.g., Schoettle & Sivak, 
2015). Lee et al. (2017) assessed survey data from a 
sample of 1,765 U.S. adults and found that age (assessed 
across age cohorts: Silent Generation, Baby Boomers, 
Generation X, and Millennials) was inversely associated 
with intention to use AVs. Similarly, a study by Huang 
et al. (2018), which examined a representative sample of 
adult residents in Michigan, also showed that age was 
inversely associated with perceived benefits and risks 
associated with using AVs. Other factors, such as per-
ceiving greater risks associated with AVs and low levels 
of trust in AVs, are also associated with more negative 
beliefs related to AV adoption (Hulse et al., 2018; 
Sanbonmatsu et al., 2018).

Research that has examined non-U.S. samples, such 
as Nielsen et al. (2018) that assessed survey data from 
a large Danish sample (N = 3,040), concluded that 
younger generations are less skeptical of AVs than 
older adults. AV adoption enthusiasts tend to be edu-
cated, young, males, that reside in urban, as opposed to 
rural, locations—while skeptics were older partici-
pants that lived in rural locations (Nielsen et al., 2018). 
Taken together, AV acceptance research shows that a 
multitude of factors are associated with intentions to 
use AVs; however, age, gender, and geographic divides 
persist. Though age can be inversely associated with 
intentions to adopt an AV, attitudes toward and inten-
tions to use vary by more than only age (e.g., Berliner 
et al., 2019). For example, in a simulated environment, 
higher levels of vehicle automation increased comfort 
and enjoyment levels for both younger and older adults 
(Hartwich et al., 2018). In addition, during observation 
of actual automated driving tasks (e.g., automated sys-
tem take-over), age differences were not found (Clark 
& Feng, 2017; Körber et al., 2016).

Mobility issues could relate to willingness to use 
AVs, given certain types of mobility disabilities make it 
nearly impossible, or not as easy, to drive vehicles. In 
general, some research suggests that individuals who do 
not drive tend to have greater intentions to adopt AVs 
(Liljamo et al., 2018). However, we do not know how 
different IADL limitations are related to willingness to 
use AVs, among U.S. older adults.

Although U.S. older adults make up a larger portion 
of the population in rural areas compared to urban and 
metropolitan areas (Parker et al., 2018); older adults 
from different geographical locations (characterized by 
different population densities—rural vs. large metropol-
itan areas) tend to hold different attitudes toward and 
divergent experiences with emerging technologies 
(Cotten et al., 2016). Though we posit that multiple fac-
tors may work in conjunction to shape willingness to use 
new transportation technology, specifically AVs, we 
specifically examine whether IADL limitations related 
to transportation influence willingness to use AVs as 
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well as the potential role of geographical locations (e.g., 
rural vs. metropolitan).

Research gap: Exploring specific IADL limitations/barriers.  
Though research indicates that older adults who face 
mobility and transportation barriers may hold positive 
attitudes toward AVs, the external validity/generaliz-
ability of these findings tend to be limited by small 
qualitative study designs and specific urban contexts 
(e.g., Faber & van Lierop, 2020). Research has yet to 
examine whether older adults that face specific IADL 
barriers (e.g., needing assistance with transportation) 
are more willing to adopt AVs than those without 
IADL limitations—while also considering the poten-
tial role that residential location/population density 
(e.g., urban vs. rural locations) may have among a 
large and diverse U.S. sample of older adults. As such, 
we seek to address these gaps in the literature by 
investigating two research questions:

RQ1. What is the relationship between specific IADL 
limitations and older adults’ willingness to use AVs?
RQ2. Do older adults that reside in different geoloca-
tion/population densities (e.g., rural vs. urban loca-
tions) have differing willingness to use AVs?

Methods

Data Collection

Data for this study came from a large and diverse  
sample of U.S. adult Internet users aged 65 and  
above (N = 1,231). The sample was matched to reflect 
the sociodemographic characteristics of the 2010  
U.S. Census Bureau statistics for U.S. older adults. 
Participants were recruited through a Qualtrics panel 
during October and November of 2017. Study partici-
pants completed an online survey regarding their tech-
nology attitudes and usage behaviors, which took about 
20 minutes to complete. The survey questions assessed 
participants’ attitudes toward and uses for a range of 
existing and emerging technologies.

Geolocation and Population Density: Metro, 
Urban, and Rural

Due to data limitations, we were unable to ascertain par-
ticipants’ location based on self-reported responses. 
While we did not ask the participants to self-report their 
location, we did have one behavioral component that we 
used: their IP address. When users participated in our 
survey, we were able to capture their global IP address.

To convert the IP data to specific geolocations, we 
developed and used a Python script that pulled the asso-
ciated information based on the participants’ IP address 
(Fennell, 2019). The script used an IP geolocation 
Application Programming Interface (API) available 
from ipdata.co (https://ipdata.co/) and returns the 

location associated with the IP address. We used the 
API to obtain a list of IP addresses that contained city, 
state, and zip code. We then took the zip codes and 
mapped them to the urban and rural population density 
designations. The U.S. Dept. of Agriculture maintains a 
data product titled “Rural-Urban Continuum Codes” 
which we used to classify the metro and non-metropol-
itan areas (available here: https://www.ers.usda.gov/
data-products/rural-urban-continuum-codes/ ). Because 
the continuum codes were sorted by FIPS (Federal 
Information Processing Standard) county code we 
consulted a third resource developed by Data Sharing 
for Demographic Research at the University of 
Michigan (available here: https://dsdr-kb.psc.isr.
umich.edu/answer/1102), which contains a crosswalk 
of FIPS county codes and zip codes. Most of our sam-
ple falls in the metropolitan population density catego-
ries (81%) (RUCC 1–3).

Measures

Dependent variables. Willingness to use AVs was 
assessed by a single item, which asked participants 
“would you be willing to use a self-driving vehicle?” 
(Smith, 2014). Binary response options consisted of 
1 = “Yes” and 0 = “No.” Among the entire analytical 
sample, 19% of participants responded “Yes.”

Independent variables. Previous research indicates that 
sociodemographic factors play a role in AV adoption 
(e.g., Sener et al., 2019). The sociodemographic vari-
ables assessed in our investigation included age cohorts, 
gender (1 = female), race, educational attainment, annual 
income, and employment status. Age cohorts consisted 
of age 65 to 74, 75 to 84, and 85 and above. In our 
regression analysis, age cohort 85 and above was used 
as the reference category. Race was assessed with a 
nominal measure (African American; Asian; Caucasian; 
and Other), with Caucasian was used as the reference 
category. Educational attainment ranged from 1 (less 
than high school degree) to 8 (doctoral degree), while 
annual income ranged from 1 (less than $10,000) to 9 
($200,000 or more). Employment status was assessed  
by a nominal measure (employed full-time, employed 
part-time, unemployed, and retired—which was the  
reference category). Moreover, specific functional inde-
pendence indicators, specifically IADL limitations, 
were assessed by the standard question: Do you need 
assistance with any of the following activities: medicine 
management, transportation, meal preparation, house-
hold chores, sitting services, financial assistance, and 
shopping? Response options ranged from 0 (no) to 1 
(yes). Because we were only interested in IADL limita-
tions that may involve transportation and/or spatial 
mobility, we included need for assistance with transpor-
tation, shopping, and household chores in our binary 
logistic regression analysis. Each variable was dummy 
coded (1 = need assistance with the task, 0 = do not need 

https://ipdata.co/
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://www.ers.usda.gov/data-products/rural-urban-continuum-codes/
https://dsdr-kb.psc.isr.umich.edu/answer/1102
https://dsdr-kb.psc.isr.umich.edu/answer/1102
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assistance with the task). However, we omitted IADL 
limitations, such as needing assistance with financial 
services/management, as such limitations do not have 
suspected implications for mobility or transportation 
capabilities.

According to the RUCC categories, geographic loca-
tions were classified as metropolitan-large (Counties in 
metro areas of 1 million population or more), metropoli-
tan mid-size (Counties in metro areas of 250,000 to 
1 million population), metropolitan-small (Counties in 
metro areas of fewer than 250,000 population), urban 
(Urban population of less than 250,000 but greater than 
2,500), or rural (Completely rural or less than 2,500 
urban population). During our regression analysis, met-
ropolitan-large (55% of sample) was used as the refer-
ence category.

Prior research has shown that attitudes can predict 
technology adoption, among older adults (Chen & Chan, 
2014). Attitude toward new technology adoption was 
measured by a single item that ranged from 1 (I am 
skeptical of new technologies) to 5 (I love new technol-
ogies and am among the first to experiment with and use 
them) (Rosen et al., 2013).

Analytical Procedures

Our analytical procedures included binary logistic 
regression analysis and a variety of descriptive statistics 
and model fit indices (e.g., adjusted R-squared). Binary 
logistic regression analysis was appropriate to test RQ1, 
given that the dependent variable of interest (Willingness 
to use an AV) consisted of a single item with a binary 
response option. As such, the test statistic of interest in 
the binary logistic regression models was the exponen-
tial beta coefficients, which were subsequently inter-
preted as odds-ratios. For the binary logistic regression 
analysis, variables were entered into the model in two-
steps (Step 1: sociodemographic and functional inde-
pendence (IADL) variables, Step 2: attitude toward new 
technology).

Results

Descriptive Results

Descriptive statistics for all variables used in our analy-
ses are shown in Table 1. The mean age of the sample 
was 74 years (aged 65–74: 58%, 75–85: 29%, 85 and 
above: 13%). The sample was 56% female, 84% 
Caucasian, 9% African American, 4% Asian, and 3% 
“Other.” Sixteen percent of the sample reported that 
they need assistance with transportation, 17% need 
assistance with household chores, and 13% need assis-
tance with shopping. On average, participants had an 
annual household income between $35,000 - $49,999 
as well as “some college education, but no degree.” 
Eighty-two percent of the sample was retired, 7% 
employed fulltime, 7% employed part-time, 4% 

unemployed. In addition, the sample had a population 
density composition of 55% large metropolitan area, 
19% mid-sized metropolitan area, 8% small metropoli-
tan area, 9% urban, and 1% rural.

On average, participants reported that “I usually use 
new technologies when most people I know do.” 
Overall, 19% of the sample was willing to use an AV. 
Table 2 shows the percent that was willing to use AVs 
within each sociodemographic group, at each level of 
the attitude toward new technology adoption measure, 
and by geolocation/population density category. Twenty 
percent of the sample were willing to use an AV among 
those aged 65 to 64, while 21% of participants aged 85 
and above were willing to use an AV, and 15% of partici-
pants aged 75 to 84. In addition, 21% percent of males 
were willing to use an AV compared to 16% of females; 
however, between gender differences were not statisti-
cally significant. Our descriptive findings also show 
that, on average, participants from urban areas were 
least willing to use AVs compared to participants from 
the other population density areas.

Binary Logistic Regression Results: Predictors 
of Willingness to Use AVs in the Future

Though we observed a range of group differences with 
the descriptive statistics, only a few of the sociodemo-
graphic and individual differences were related to will-
ingness to use AVs in the future. We observed statistically 
significant and positive associations of educational 
attainment (Exp. (B) = 1.20, SE = 0.05, p < .001), need 
for transportation assistance (Exp. (B) = 2.26, SE = 0.25, 
p < .001), and attitude toward new technologies (Exp. 
(B) = 1.68, SE = 0.09, p < .001) with willingness to use 
AVs. On average, each unit increase in educational 
attainment was associated with a 20% increase in the 
likelihood that one would be willing to use AVs. In addi-
tion, participants who have limitations with transporta-
tion were 126% more likely to report that they were 
willing to use AVs compared to participants who do not 
face transportation limitations. On average, each unit 
increase on the attitude toward new technologies mea-
sure was associated with a 68% increase in the likeli-
hood that one would be willing to use AVs. However, 
age cohorts (p > .05), population density (p > .05), gen-
der (p > .05), race (p > .05), annual income (p > .05), 
and employment status (p > .05) did not have statisti-
cally significant associations with willingness to use 
AVs in the future. All exponential beta coefficients, stan-
dard errors, and P-values are shown in Table 3.

Discussion and Conclusions

Though AV diffusion could provide older adults many 
affordances for maintaining their mobility, indepen-
dence, and ability to age in place, to date, little is known 
about U.S. older adult Internet users’ willingness to 
adopt AVs. In this study, we investigated whether 
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Table 2. Percent Willing to Use AVs by Group.

% Yes SD CI: Lower bound CI: Upper bound

Age Cohorts
 Age cohort (65–74) 20 0.39 0.17 0.23
 Age cohort (75–84) 15 0.36 0.11 0.19
 Age cohort (85 and above) 21 0.41 0.15 0.28
Gender
 Females 16 0.37 0.14 0.19
 Males 21 0.41 0.18 0.25
Race
 Asian 28 0.45 0.15 0.41
 African American 17 0.38 0.10 0.25
 Caucasian 18 0.38 0.15 0.20
 Other 29 0.46 0.13 0.46
Educational attainment
 Less than high school degree 11 0.31 0.05 0.16
 High school graduate or GED 12 0.33 0.09 0.15
 Some college but no degree 21 0.41 0.15 0.26
 Associate degree 17 0.38 0.10 0.25
 Bachelor’s degree 25 0.44 0.20 0.31
 Master’s degree 26 0.44 0.17 0.35
 Professional school degree 37 0.50 0.13 0.61
 Doctoral degree 39 0.50 0.18 0.61
Annual household income
 Less than $10,000 17 0.38 0.07 0.27
 $10,000 to $24,999 17 0.37 0.12 0.21

Table 1. Descriptive Statistics for All Variables.

Mean SD Min Max

Willingness to use AVs (% yes) 19% 0.39 0.0 1.0
Age 73.71 7.26 65 99
Age cohort (65–74) 58% 0.49 0.0 1.0
Age cohort (75–84) 29% 0.46 0.0 1.0
Age cohort (85 and above) 13% 0.33 0.0 1.0
Gender (1 = Female) 56% 0.50 0.0 1.0
Asian 4% 0.20 0.0 1.0
African American 9% 0.28 0.0 1.0
Caucasian 84% 0.36 0.0 1.0
Other 3% 0.16 0.0 1.0
Educational attainment 3.35 1.70 1.0 8.0
Annual income 3.99 1.85 1.0 9.0
Need assistance with transportation 16% 0.37 0.0 1.0
Need assistance with household chores 17% 0.38 0.0 1.0
Need assistance with shopping 13% 0.33 0.0 1.0
Retired 82% 0.38 0.0 1.0
Employed full time 7% 0.25 0.0 1.0
Employed part time 7% 0.25 0.0 1.0
Unemployed 4% 0.20 0.0 1.0
Metro large 55% 0.50 0.0 1.0
Metro mid 19% 0.39 0.0 1.0
Metro small 8% 0.27 0.0 1.0
Urban 9% 0.29 0.0 1.0
Rural 1% 0.10 0.0 1.0
Attitude toward new technology adoption 2.56 0.94 1.0 5.0

Note. N = 1,231.

(continued)
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Table 3. Binary Logistic Results: Willingness to Use AVs.

Exp. B SE p-value

Age cohort (75–84) 0.88 0.19 .49
Age cohort (85 and above) 0.85 0.24 .51
Gender (1 = Female) 0.78 0.16 .14
Asian 1.17 0.36 .65
African American 0.80 0.29 .45
Other 1.32 0.41 .50
Educational attainment 1.20 0.05 <.001
Annual income 1.02 0.05 .73
Assistance with transportation 2.26 0.25 <.001
Assistance with HH chores 0.90 0.24 .66
Assistance with shopping 1.16 0.29 .60
Retired 0.74 0.28 .27
Employed part time 0.74 0.39 .43
Unemployed 1.16 0.43 .72
Metro Mid 1.43 0.20 .07
Metro small 1.63 0.28 .08
Suburban 0.97 0.29 .92
Rural 1.40 0.73 .65
Attitude toward new technology adoption 1.68 0.09 <.001
Constant 0.03 0.46 <.001

Note. N = 1,231. Cox & Snell R-Square = 0.08, Nagelkerke R-Square = 0.13.

% Yes SD CI: Lower bound CI: Upper bound

 $25,000 to $34,999 17 0.38 0.12 0.22
 $35,000 to $49,999 15 0.36 0.10 0.20
 $50,000 to $74,999 19 0.39 0.14 0.24
 $75,000 to $99,999 20 0.40 0.13 0.27
 $100,000 to $149,999 26 0.44 0.15 0.36
 $150,000 to $199,999 40 0.50 0.21 0.59
 $200,000 or more 30 0.47 0.08 0.52
IADL limitations
 IADL limitations (1 or more IADL) 24 0.43 0.20 0.29
 No IADLs limitations 16 0.37 0.14 0.18
 Need assistance with transportation 28 0.45 0.22 0.34
 Need assistance with household chores 22 0.42 0.16 0.28
 Need assistance with shopping 25 0.43 0.16 0.32
Employment status
 Retired 17 0.38 0.15 0.19
 Employed full time 29 0.45 0.19 0.38
 Employed part time 19 0.40 0.10 0.28
 Unemployed 28 0.45 0.15 0.41
Population density
 Metro large 18 0.38 0.00 1.00
 Metro mid 22 0.41 0.00 1.00
 Metro small 22 0.42 0.00 1.00
 Urban 15 0.36 0.00 1.00
 Rural 25 0.45 0.00 1.00
Attitude toward technology adoption
 I am skeptical of new technologies 7 0.25 0.03 0.11
 I am usually one of the last people I know to use new technologies 13 0.33 0.10 0.16
 I usually use new technologies when most people I know do 22 0.42 0.19 0.26
 I like new technologies and use them before most people I know 31 0.47 0.23 0.39
 I love new technologies and am among the first to experiment 

with and use them
44 0.50 0.27 0.60

Note. N = 1,231.

Table 2. (continued)
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sociodemographic characteristics, limitations with spe-
cific instrumental activities of daily living (IADLs; spe-
cifically a need for transportation assistance), population 
density, and attitudes toward new technology adoption 
were associated with U.S. older adults’ willingness to 
use AVs. Consistent with previous AV acceptance 
research (Nielsen & Haustein, 2018), we found that edu-
cational attainment was a key determinant of AV accep-
tance. However, we did not observe statistically 
significant age cohort variations, which is inconsistent 
with prior research (Huang et al., 2018; Lee et al., 2017). 
The findings highlight that willingness to use AVs varies 
by more than just age among U.S. older adults. Although 
we did not obverse statistically significant age differ-
ences, our descriptive findings indicated that a larger 
portion of adults age 85 and above (21%) were willing 
to use AVs compared to adults age 65 to 74 (20%) and 
adults age 75 to 84 (15%). As such, future research 
could benefit by continuing to investigate age cohort 
differences among older adults regarding their attitudes 
toward and willingness to use AVs.

IADL Limitations—Assistance With 
Transportation Matters

We observed that older adults who need assistance with 
transportation activities were far more likely to report 
that they were willing to use a fully self-driving AV than 
those without transportation limitations. We conclude 
that one factor that can help address RQ 1 is that older 
adults that have more difficulty with specific IADLs 
(e.g., transportation difficulties) could be more willing 
to use AVs. In conjunction with human factors research 
aimed at personalizing services for older adult AV users 
(e.g., Rhiu et al., 2015), future research could assess 
whether older adults with specific IADL limitations per-
ceive greater AV related benefits compared to those 
without any IADL limitations. As a growing number of 
older adults may face transportation limitations in the 
future, AVs may be able to help overcome transportation 
limitations. However, due to data limitations, we could 
not explore underlying reasons for transportation limita-
tions (e.g., mobility impairment, cognitive impairment, 
etc.) in this study (e.g., limited by a single item outcome 
measure for willingness to use AVs). Future research 
could benefit from investigating whether specific barri-
ers to transportation influence AV acceptance along with 
more in depth understandings for the underlying reasons 
and motivations for AV acceptance.

Location and Demographic Differences

Our descriptive analysis indicated that a larger portion 
of males (21%) were willing to use AVs than females 
(16%) and that a larger percentage of Asian participants 
(28%), and participants that identified as “Other” (29%), 
were willing to use AVs compared to African American 
(17%), and Caucasian participants (18%). In addition, 

greater portions of participants in the top income groups 
were willing to use AVs compared to participants in the 
lower income groups.

Our findings also suggest that older adults who have 
high levels of educational attainment are more willing to 
adopt fully self-driving AVs compared to those with 
lower levels of educational attainment. Taken together, 
the findings suggest that future research on the social 
aspects of AVs and transportation could continue to 
explore sociodemographic variations in willingness to 
use AVs—especially once AV diffusion begins to 
become widely available. However, regarding RQ 2, we 
did not find support that willingness to adopt AVs varied 
by location (e.g., urban vs. rural). Given the tech savvy 
nature of our sample, it is plausible that divergent pat-
terns could emerge between older adults that reside in 
locations with varying city design/population densities 
among a sample that also has more technology experi-
ence diversity.

General Technology Attitudes

We conclude that attitudes toward new technology adop-
tion are positively associated with willingness to use 
AVs among this large and diverse sample of tech savvy 
U.S. older adult Internet users. For example, 44% of the 
participants that reported “I love new technologies and 
am among the first to experiment with and use them” 
were willing to use AVs, while only 7% of participants 
that reported “I am skeptical of new technologies” were 
willing to use AVs. In addition, our binary logistic 
regression results indicated that, on average, each unit 
increase on the attitude toward new technology adoption 
measure was associated with a 67% increase in the like-
lihood that a participant would be willing to use AVs—
while holding constant all sociodemographic variables. 
This finding supports previous research on the relation-
ship between attitudes and intentions to use AVs 
(Liljamo et al., 2018). Previous research by Ward et al. 
(2017) showed that by providing informational materi-
als on AVs to participants they may develop increased 
perceived benefits of AV use.

Outreach efforts could benefit from targeting older 
adults that are not traditionally early adopters of new 
technologies to illustrate potential benefits of AVs to 
them, which might lead to an increased willingness to 
use and potentially benefit from AVs—particularly older 
adults with low levels of educational attainment. Future 
research could also avail from investigating whether 
younger older adults (65–74), and those aged 85 and 
above, are more willing to use AVs compared to those 
aged 75 to 84. There could be moderating effects by 
IADLs, whereby older adults that are more likely to face 
limitations with IADLs are less likely to be able to drive 
and more likely to perceive benefits from AV use. Such 
research could add to previous efforts that show people 
that do not drive a personal vehicle are more willing to 
use AVs (Liljamo et al., 2018).
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Conclusions and Practical Implications

While our study highlights the importance of limitations 
in IADLs, educational attainment, and attitude toward 
technologies, we note that this sample was comprised of 
older adult Internet users. Though our sample was 
reflective of the sociodemographic characteristics of the 
U.S. older adult population, about 34% of US older 
adults do not use the Internet (Anderson & Perrin, 
2017)—thus, our sample may have more experience 
using technology than the actual U.S. older adult popu-
lation. In addition, the data used in this study were col-
lected in Fall 2017; since that time, additional pilot 
demonstrations of AVs have begun in various parts of 
the U.S. Awareness of and/or experience with these pilot 
programs may lead to differing views on willingness to 
adopt AVs if the study had been conducted in Fall 2020. 
Future research that samples both older adult Internet 
users and nonusers may observe different patterns 
regarding sociodemographic variations in willingness to 
use AVs. The outcome measure of willingness to use 
AVs was a binary measure; thus, participants were not 
able to report specific circumstances under which they 
would be willing to use AVs. Future research should 
investigate the specific scenarios and circumstances 
under which older adults would be willing to use AVs as 
willingness to use may be likely to vary.

As populations around the world continue to age, 
more people will face health and mobility needs that can 
potentially hinder their quality of life and detract from 
their successful aging. Health related declines are often 
the reason why older adults are no longer able to operate 
a motor vehicle—which can make it more difficult to 
age in place, make it to doctors’ appointments, and live 
an active lifestyle. As such, AVs are expected to afford 
older adults a range of benefits that could help them 
address these issues and enhance their quality of life—
especially those who face transportation limitations. Our 
study provides insight as to which U.S. older adults are 
most willing to use and potentially benefit from AV 
diffusion.

Given that older adults are arguably the segment of 
the U.S. population which has the most to gain from 
AV diffusion (i.e., older adults are more likely to expe-
rience mobility disabilities than younger age cohorts)—
it is imperative that researchers continue to study  
AV acceptance among older adults and avoid treating 
older adults as an uniformed-homogenous group. Older 
adults and other populations at risk of mobility con-
straints should be a central focus of city planners and 
urban transportation research as well. Although AV dif-
fusion is anticipated to initially develop on contempo-
rary road systems (Yankelevich et al., 2018), future 
smart-cities could be designed to help improve mobil-
ity and quality of life for the growing older adult popu-
lation. Because fully autonomous vehicles may take on 
entirely novel interior and exterior designs (Duarte & 
Ratti, 2018), AV developers and manufactures can also 

potentially support older adults by continuing to con-
sider older adults’ mobility needs and preferences.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iD

Travis Kadylak  https://orcid.org/0000-0002-0092-2369

References

Abraham, H., Lee, C., Brady, S., Fitzgerald, C., Mehler, B., 
Reimer, B., & Coughlin, J. F. (2017, January). Autonomous 
vehicles, trust, and driving alternatives: A survey of con-
sumer preferences. Paper presented at the Transportation 
Research Board 96th Annual Meeting, Washington, DC.

Anderson, M., & Perrin, A. (2017). Tech adoption climbs 
among older adults. Pew Research Center.

Anstey, K. J., Horswill, M. S., Wood, J. M., & Hatherly, C. 
(2012). The role of cognitive and visual abilities as predic-
tors in the multifactorial model of driving safety. Accident 
Analysis & Prevention, 45, 766–774.

Barnard, Y., Bradley, M. D., Hodgson, F., & Lloyd, A. D. 
(2013). Learning to use new technologies by older adults: 
Perceived difficulties, experimentation behaviour and 
usability. Computers in Human Behavior, 29, 1715–1724.

Berliner, R. M., Hardman, S., & Tal, G. (2019). Uncovering 
early adopter’s perceptions and purchase intentions of 
automated vehicles: Insights from early adopters of elec-
tric vehicles in California. Transportation Research Part 
F: Traffic Psychology and Behaviour, 60, 712–722.

Brugeman, V. S., Dennis, E. P., & Spulber, A. (2016). Public 
perceptions of connected and automated vehicle tech-
nologies. Michigan Department of Transportation and the 
Center for Automotive Research.

Buckley, L., Kaye, S. A., & Pradhan, A. K. (2018). A qualita-
tive examination of drivers’ responses to partially auto-
mated vehicles. Transportation Research Part F: Traffic 
Psychology and Behaviour, 56, 167–175.

Chen, K., & Chan, A. H. S. (2014). Gerontechnology accep-
tance by elderly Hong Kong Chinese: A senior technology 
acceptance model (STAM). Ergonomics, 57, 635–652.

Christensen, K., Doblhammer, G., Rau, R., & Vaupel, J. W. 
(2009). Ageing populations: The challenges ahead. The 
lancet, 374, 1196–1208.

Clark, H., & Feng, J. (2017). Age differences in the takeover 
of vehicle control and engagement in non-driving-related 
activities in simulated driving with conditional automa-
tion. Accident Analysis & Prevention, 106, 468–479.

Cotten, S. R., Francis, J., Kadylak, T., Rikard, R. V., Huang, 
T., Ball, C., & DeCook, J. (2016, July). A tale of two 
divides: Technology experiences among racially and 
socioeconomically diverse older adults. Paper presented 
at the international conference on Human Aspects of IT 
for the Aged Population (pp. 167–177), Springer, Cham.

https://orcid.org/0000-0002-0092-2369


Kadylak et al. 9

Cunningham, M., & Regan, M. A. (2015, October). 
Autonomous vehicles: Human factors issues and future 
research. Paper presented at the proceedings of the 
2015 Australasian Road Safety Conference, Gold Coast, 
Australia.

Dickerson, A. E., Molnar, L. J., Eby, D. W., Adler, G., Bedard, 
M., Berg-Weger, M., & Trujillo, L. (2007). Transportation 
and aging: A research agenda for advancing safe mobility. 
The Gerontologist, 47(5), 578–590.

Diepold, K., Riener, A., Gotzl, K., & Frison, A-K. (2017). 
Automated driving: Acceptance and chances for elderly 
people. Paper presented at the proceedings of the 9th 
International ACM Conference on Automotive User 
Interfaces and Interactive Vehicular Applications. 
Association for Computing Machinery.

Duarte, F., & Ratti, C. (2018). The impact of autonomous vehi-
cles on cities: A review. Journal of Urban Technology, 
25, 3–18.

Eby, D. W., Molnar, L. J., & Stanciu, S. C. (2018). Older adults’ 
attitudes and opinions about automated vehicles: A lite-
rature review (Report No. ATLAS-2018-26). ATLAS  
Center.

Edmonds, E. (2019). Three in Four Americans Remain Afraid 
of Fully Self-Driving Vehicles. AAA Report. https://news-
room.aaa.com/2019/03/americans-fear-self-driving-cars-
survey/

Faber, K., & van Lierop, D. (2020). How will older adults 
use automated vehicles? Assessing the role of AVs in 
overcoming perceived mobility barriers. Transportation 
Research Part A: Policy and Practice, 133, 353–363.

Fagnant, D. J., & Kockelman, K. (2015). Preparing a nation 
for autonomous vehicles: Opportunities, barriers and pol-
icy recommendations. Transportation Research Part A: 
Policy and Practice, 77, 167–181.

Federal Highway Administration, Highway Statistics (2015). 
https://www.fhwa.dot.gov/policyinformation/statistics/

Fennell, C. (2019). IP Geolocation: Geographic data from IP 
addresses. https://gitlab.msu.edu/cfennell/ip_geolocation

Gold, C., Körber, M., Hohenberger, C., Lechner, D., & 
Bengler, K. (2015). Trust in automation–Before and after 
the experience of take-over scenarios in a highly auto-
mated vehicle. Procedia Manufacturing, 3, 3025–3032.

Harper, C. D., Hendrickson, C. T., Mangones, S., & Samaras, C. 
(2016). Estimating potential increases in travel with auton-
omous vehicles for the non-driving, elderly and people 
with travel-restrictive medical conditions. Transportation 
Research Part C: Emerging Technologies, 72, 1–9.

Harrison, A., & Ragland, D. R. (2003). Consequences of driv-
ing reduction or cessation for older adults. Transportation 
Research Record, 1843(1), 96–104.

Hartwich, F., Beggiato, M., & Krems, J. F. (2018). Driving 
comfort, enjoyment and acceptance of automated driv-
ing–effects of drivers’ age and driving style familiarity. 
Ergonomics, 61(8), 1017–1032.

Huang, T., Kadylak, T., Yankelevich, A., Rikard, R. V., & 
Cotten, S. R. (2018, April). Generational differences in 
perceptions of risks and benefits of autonomous vehicles 
among Michigan residents. Paper presented at the work-
shop on Autonomous Vehicles In Society, Michigan State 
University, East Lansing, Michigan.

Hulse, L. M., Xie, H., & Galae, E. R. (2018). Perceptions of 
autonomous vehicles: Relationships with road users, risk, 
gender and age. Safety Science, 102, 1–13.

Karthaus, M., & Falkenstein, M. (2016). Functional changes 
and driving performance in older drivers: Assessment and 
interventions. Geriatrics (Basel, Switzerland), 1(2), 12. 
https://doi.org/10.3390/geriatrics1020012

Körber, M., Gold, C., Lechner, D., & Bengler, K. (2016). The 
influence of age on the take-over of vehicle control in 
highly automated driving. Transportation Research Part 
F: Traffic Psychology and Behaviour, 39, 19–32.

Lee, C., Ward, C., Raue, M., D’Ambrosio, L., & Coughlin, 
J. F. (2017, July). Age differences in acceptance of  
self-driving cars: A survey of perceptions and attitudes.  
Paper presented at the international conference on 
Human Aspects of IT for the Aged Population (pp. 3–13). 
Springer, Cham.

Liljamo, T., Liimatainen, H., & Pöllänen, M. (2018). Attitudes 
and concerns on automated vehicles. Transportation 
Research Part F: Traffic Psychology and Behaviour, 59, 
24–44.

Molnar, L. J., Ryan, L. H., Pradhan, A. K., Eby, D. W., Louis, 
R. M. S., & Zakrajsek, J. S. (2018). Understanding trust 
and acceptance of automated vehicles: An exploratory 
simulator study of transfer of control between automated 
and manual driving. Transportation Research Part F: 
Traffic Psychology and Behaviour, 58, 319–328.

Nielsen, T. A. S., & Haustein, S. (2018). On sceptics and 
enthusiasts: What are the expectations towards self-driv-
ing cars? Transport Policy, 66, 49–55.

Parker, K., Horowitz, J., Brown, A., Fry, R., Cohn, D., & 
Igielnik, R. (2018). Demographic and economic trends in 
urban, suburban, and rural communities. Pew Research 
Center. https://www.pewsocialtrends.org/2018/05/22/
demographic-and-economic-trends-in-urban-suburban-
and-rural-communities/

Payyanadan, R. P., & Lee, J. D. (2018). Understanding the 
ridesharing needs of older adults. Travel Behaviour and 
Society, 13, 155–164.

Peek, S. T., Wouters, E. J., van Hoof, J., Luijkx, K. G., Boeije, 
H. R., & Vrijhoef, H. J. (2014). Factors influencing 
acceptance of technology for aging in place: A systematic 
review. International Journal of Medical Informatics, 83, 
235–248.

Ralph, N. L., Mielenz, T. J., Parton, H., Flatley, A. M., & 
Thorpe, L. E. (2013). Peer reviewed: Multiple chronic 
conditions and limitations in activities of daily living in 
a community-based sample of older adults in New York 
City, 2009. Preventing Chronic Disease. Advance online 
publication. https://doi.org/10.5888/pcd10.130159

Reimer, B. (2014). Driver assistance systems and the transition 
to automated vehicles: A path to increase older adult safety 
and mobility? Public Policy & Aging Report, 24, 27–31.

Renaud, K., & Van Biljon, J. (2008, October). Predicting tech-
nology acceptance and adoption by the elderly: a qualita-
tive study. Paper presented at the proceedings of the 2008 
annual research conference of the South African Institute 
of Computer Scientists and Information Technologists on 
IT research in developing countries: Riding the wave of 
technology (pp. 210–219). ACM.

Rhiu, I., Kwon, S., Bahn, S., Yun, M. H., & Yu, W. (2015). 
Research issues in smart vehicles and elderly drivers: 
A literature review. International Journal of Human-
Computer Interaction, 31, 635–666.

Rosen, L. D., Whaling, K., Carrier, L. M., Cheever, N. A., & 
Rokkum, J. (2013). The media and technology usage and 

https://newsroom.aaa.com/2019/03/americans-fear-self-driving-cars-survey/
https://newsroom.aaa.com/2019/03/americans-fear-self-driving-cars-survey/
https://newsroom.aaa.com/2019/03/americans-fear-self-driving-cars-survey/
https://www.fhwa.dot.gov/policyinformation/statistics/
https://gitlab.msu.edu/cfennell/ip_geolocation
https://doi.org/10.3390/geriatrics1020012
https://www.pewsocialtrends.org/2018/05/22/demographic-and-economic-trends-in-urban-suburban-and-rural-communities/
https://www.pewsocialtrends.org/2018/05/22/demographic-and-economic-trends-in-urban-suburban-and-rural-communities/
https://www.pewsocialtrends.org/2018/05/22/demographic-and-economic-trends-in-urban-suburban-and-rural-communities/
https://doi.org/10.5888/pcd10.130159


10 Gerontology & Geriatric Medicine

attitudes scale: An empirical investigation. Computers in 
Human Behavior, 29, 2501–2511.

Sanbonmatsu, D. M., Strayer, D. L., Yu, Z., Biondi, F., & 
Cooper, J. M. (2018). Cognitive underpinnings of beliefs 
and confidence in beliefs about fully automated vehicles. 
Transportation Research Part F: Traffic Psychology and 
Behaviour, 55, 114–122.

Schoettle, B., & Sivak, M. (2015). Motorists’ preferences 
for different levels of vehicle automation (Report No. 
UMTRI-2015-22). University of Michigan Transportation 
Research Institute.

Sener, I. N., Zmud, J., & Williams, T. (2019). Measures of 
baseline intent to use automated vehicles: A case study 
of Texas cities. Transportation Research Part F: Traffic 
Psychology and Behaviour, 62, 66–77.

Shergold, I., Wilson, M., & Parkhurst, G. (2016) The mobility 
of older people, and the future role of connected autono-
mous vehicles (Project Report). Centre for Transport and 
Society, University of the West of England. http://eprints.
uwe.ac.uk/31998

Smarr, C. A., Mitzner, T. L., Beer, J. M., Prakash, A., Chen, T. 
L., Kemp, C. C., & Rogers, W. A. (2014). Domestic robots 

for older adults: Attitudes, preferences, and potential. 
International Journal of Social Robotics, 6(2), 229–247.

Smith, A. (2014). US views of technology and the future. Pew 
Research Center, Internet & Technology.

Ward, C., Raue, M., Lee, C., D’Ambrosio, L., & Coughlin, J. 
F. (2017, July). Acceptance of automated driving across 
generations: The role of risk and benefit perception, 
knowledge, and trust. Paper presented at the international 
conference on Human-Computer Interaction (pp. 254–
266). Springer, Cham.

Yang, J., & Coughlin, J. F. (2014). In-vehicle technology for 
self-driving cars: Advantages and challenges for aging 
drivers. International Journal of Automotive Technology, 
15(2), 333–340.

Yankelevich, A., Rikard, R. V., Kadylak, T., Hall, M. J., 
Mack, E. A., Verboncoeur, J. P., & Cotten, S. R. (2018). 
Preparing the Workforce for Automated Vehicles. 
https://comartsci.msu.edu/sites/default/files/documents/
MSU-TTI-Preparing-Workforce-for-AVs-and-Truck-
Platooning-Reports%20.pdf

Zmud, J., Sener, I. N., & Wagner, J. (2016). Self-driving vehi-
cles. Transportation Research Record, 2565, 57–64.

http://eprints.uwe.ac.uk/31998
http://eprints.uwe.ac.uk/31998
https://comartsci.msu.edu/sites/default/files/documents/MSU-TTI-Preparing-Workforce-for-AVs-and-Truck-Platooning-Reports%20.pdf
https://comartsci.msu.edu/sites/default/files/documents/MSU-TTI-Preparing-Workforce-for-AVs-and-Truck-Platooning-Reports%20.pdf
https://comartsci.msu.edu/sites/default/files/documents/MSU-TTI-Preparing-Workforce-for-AVs-and-Truck-Platooning-Reports%20.pdf

