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Abstract

- Anne Marie Piper? - Meredith Ringel Morris>

Although much research examines the factors that affect technology adoption and use, less is known about how older adults
as a group differ in their ability to use the Internet. The theory of digital inequality suggests that even once people have gone
online, differences among them will persist in important ways such as their online skills. We analyze survey data about older
American adults’ Internet skills to examine whether skills differ in this group and if they do, what explains differential online
abilities. We find that there is considerable variation in Internet know-how and this relates to both socioeconomic status and
autonomy of use. The results suggest that attempts to achieve a knowledgeable older adult population regarding Internet use
must take into account these users’ socioeconomic background and available access points.
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1 Introduction

Worldwide, the proportion of older adults, often defined as
people aged 60 and older, is growing rapidly compared to
younger demographics due to declining fertility rates and
people living longer [15, 75, 76]. Understanding issues
of universal access to online information among the older
adult population is a complex, but an increasingly impor-
tant issue. Older adults are a highly heterogeneous group of
technology users [68] characterized by their diverse prior
employment experiences, motivations for using technology,
and computing knowledge [33, 48, 66, 73]. Prior research
on universal access for older individuals often examines
technology adoption and initial learning [20, 49, 61, 63]
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as well as issues of web accessibility related to aging [4,
5, 11, 36, 60]. Much of this work focuses on bridging the
so-called “digital divide” by getting older adults online so
that they can connect with others, seek information, and
obtain resources through the Internet (e.g., [13, 19]). While
it is important to understand who among older adults is not
online, digital inequality scholarship has also emphasized
the need to examine differences among people even after
they have become users [25]. It is this call for research that
this paper addresses.

The theory of digital inequality posits that there is a
spectrum of differences associated with Internet usage once
people have crossed the access divide and have become
users [25, 72]. A large body of literature across countries
has shown that people from more advantaged societal posi-
tions are more likely to use the Internet for diverse purposes,
especially the types of activities from which they may ben-
efit [2, 50, 56, 64]. Additionally, research has shown that
many uses are linked to people’s Web-use skills [41, 69,
78]. Those from a more privileged background tend to have
higher Internet skills, which links to more diverse uses and
the potential to benefit from the Internet more. Most of this
literature has not considered the Internet skills of older
adults, however (see [40] for an exception). Although there
are many benefits to going online in older adulthood — such
as positive health outcomes associated with staying socially
connected [16, 17] and opportunities for online work and
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learning [6, 34] — there is limited understanding of how older
adults vary in their skills required to reap these benefits.
This article presents an analysis of differentiated levels
of Internet skills among a national sample of online older
adults (aged 60 and older) residing in the United States.
While much of the digital inequality literature examines
the population as a whole, the present paper contributes a
more nuanced understanding of how older adults vary in
their Web-use skills. Our analyses suggest that even among
a group of online older adults, there is significant variation
in skills, and this is linked to people’s education, income,
and autonomy of use, i.e., the freedom to use the technology
when and where one wants. This suggests that addressing
issues of universal online access must focus on user skills
in addition to physical access to the infrastructure. A more
nuanced understanding of how older Internet users differ in
their ability to use the Internet effectively and efficiently is
necessary to reach knowledgeable Internet users across the
life course [37]. Furthermore, understanding differences in
Internet skills among online older adults has implications
for future policy, training programs, and technology design.

2 Related work

In a number of highly-developed countries, the proportion
of older adults who are Internet users keeps increasing, with
some countries seeing more than half of their older adult
populations active online. In 2016, 64% of American adults
65 and older reported going online, up from 46% five years
earlier [12]. In Switzerland, over 60% of those aged 60—69
were using the Internet several times a week in 2014 [9].
Among older individuals in the U.K. (age 75+), while 76%
had never used the Internet in 2011, this decreased to 57%
in 2016 [55]. Although this trend is encouraging, Internet
adoption varies considerably among the older population
depending on age, income, and educational level [10, 19, 31,
58, 66]. In the U.S., older adults who are younger, receive
higher-income, and more highly educated are more likely
to use the Internet. Internet use among U.S. older adults
drops off significantly for people aged 75 and older [66].
Data on Internet adoption from the U.K. indicate a similar
stratification based on an older adult’s age, education, and
other factors [28, 55]. Beyond age and socioeconomic fac-
tors, disability status and health issues are also related to
Internet adoption rates [10, 13, 19, 26, 27, 44]. While prior
work makes clear what factors matter for Internet adoption
among older demographics, limited research has exam-
ined whether and how they relate to older adults’ Internet
skills, that is, their ability to use the Internet effectively and
efficiently [40].

Digital inequality research has long suggested the impor-
tance of understanding differences among Internet users
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rather than simply whether certain groups are online or not
[25]. Issues of a “second-level digital divide,” in which indi-
viduals are differentiated by their ability to use the Internet
effectively and efficiently [37] are particularly relevant to
discussions of universal access and older adults. Much of
the literature, however, focuses on comparing the online
activities of younger and older adults. For example, early
work suggests that older individuals tend not to use the more
advanced tools that younger people use [8] and only engage
in a subset of activities compared to their younger counter-
parts [51]. Although their usage of social network sites is
growing, older adults are less likely than the younger ones
to have accounts on social network platforms or actively
share information on these sites [7, 35, 47, 70, 77]. Other
studies examine the extent to which older people partici-
pate in new forms of online engagement that are common
among younger demographics, such as online work [6] and
online learning [34]. Among older adults, van Deursen and
Helsper [71] found that adults aged 75 and older show less
variety in their Internet use compared to those aged 65-75,
and using the Internet for information purposes is more
likely among higher-educated older users. Additionally,
the authors found that older men spent more time online
than older women, but gender did not influence the range
of online activities older adults undertook. Few studies
examine how factors beyond age and gender, such as dis-
ability, relate to differences in Internet use in this group (for
a notable exception, see [27]). Cognitive ability, for example,
has been associated with differential levels of Internet use
among older adults [18, 30].

Prior work has focused on older adults’ own self-assess-
ment of computer skills and knowledge, noting that older
adults are under-confident in their overall ability to use
computers [53] as well as their ability to perform specific
activities (e.g., health information seeking; [52]). Further,
Mitzner et al. [54] argue that the difference between older
and younger users is not about differences in actual com-
puter knowledge, but instead concerns older adults’ confi-
dence and tendency to underestimate their computer-related
abilities. Out of a need to assess differential levels of com-
puter skill among older adults, Boot et al. [3] introduced the
Computer Proficiency Questionnaire, which measures skills
associated with computer basics, printing, communication,
Internet use, and other computer-based tasks. Other similar
scales (e.g., [1, 65]) focus on assessing older adults’ general
computer skills and knowledge.

Collectively, this body of research highlights the impor-
tance of understanding differences among older people’s
technology adoption, learning, and use. This literature
demonstrates that older people experience highly diverse
psycho-social factors that impact technology adoption
and use, such as confidence and comfort in using technol-
ogy [21, 54]. A wide range of other related factors, such
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as the social context of use and availability of technical
support, also affect an older individual’s adoption of tech-
nology [48]. Differences in educational attainment, prior
employment, and living situation further impact technol-
ogy adoption and use [33, 66, 73]. Despite this known
diversity among older adults’ technology adoption and
use, there have been few studies that systematically exam-
ine differences among older adults in terms of the skills
required to make full use of the Internet.

One considerable challenge to studying potential dispari-
ties in skills among older adults is that earlier nationally rep-
resentative datasets that include measures of Internet skills
often treat older adults as a single category (e.g., aged 60 and
older), although Internet use varies considerably based on
age even among older age groups [55, 58, 66]. As an excep-
tion, based on a national survey of older adults conducted
in 2009 in the United States, Hargittai and Dobransky [40]
found that the “oldest old” (age 80 and older) and individu-
als with less than college education had lower levels of Inter-
net skills than younger users of mature ages (55-64). The
authors also found that, among these older adults, women
and individuals reporting a disability had lower levels of
Internet skills. While prior work demonstrates differences
among younger people with disabilities [27], these stud-
ies together highlight the need for a better understanding
of Internet skills as they relate to both age and disability.
As an isolated example, van der Geest et al. [32] examined
visually impaired older adults’ use of online services (e.g.,
e-mail, chat, web forums) and self-reported competency in
performing common online tasks compared to their actual
skill levels from observed online activity. These researchers
found that the Internet-related skills of visually impaired
older adults fell short of what active participation in the
online information society requires, especially for more
complex information. Taken together, these findings further
underscore the need for a nuanced understanding of differ-
ences in Internet skills among older adults.

Greater Web know-how can serve to empower older
adults by helping them stay independent, socially connected,
and informed about health issues [44—46]. Staying engaged
and socially connected online may also promote late-life
wellness [16, 17, 29, 67], though some have argued that
reaping these benefits depends on proper training and having
the skills needed to use computers and the Internet effec-
tively [3]. Nevertheless, digital technology can be a source
of disempowerment for older adults, who need ever-increas-
ing levels of digital know-how to maintain their sense of
inclusion [46]. Establishing a better understanding of older
adults’ Internet skills and variations in skills among this
diverse group could help better customize training programs
and computer courses for older adults [22], including those
living in rural areas [62]. A more in-depth understanding of
the factors that underlie differentiated levels of Internet use

are needed to design and target such programs better and
have the potential to shape future policy.

3 Method
3.1 Data collection

The survey respondents were 505 people from the U.S. aged
60 and older whom we reached through the Cint’s Opinion-
HUB, an online survey panel service also used by others in
the literature [24, 79]. Inclusion in the OpinionHUB panel is
double opt-in. Initially, Cint contacts potential participants
through telephone, face-to-face interactions, email, social
media, and banner ads. After potential participants fill out a
form, they receive an email. They then need to log in to their
account on Cint to become part of the OpinionHUB panel.

We fielded the survey on August 12, 2013. OpinionHUB
participants were sent an email requesting their participation
and decided if they wanted to fill out the form. They received
modest payment (a couple of dollars) for their participa-
tion. It is important to acknowledge that collecting these
data online likely biased participants toward more experi-
enced and skilled users thereby resulting in conservative
estimates of skill variation among the broader older adult
population [39].

3.2 Measures
3.2.1 Independent variables

We asked participants their age (open field), gender (two
options), their highest level of education (six categories),
and their income (nine categories). We recoded age into the
following categories: 60—64, 65-69, 70-74, and 75-80 (80
was the age of the oldest participants in the study). While
there is no universal agreement upon age that defines older
adulthood, we used age 60 as our cutoff to parallel the World
Health Organization’s practices [75, 76]. We recoded edu-
cation into three categories: high school graduate or lower,
some college, and Bachelor’s degree or higher. Income was
recoded to midpoint categories to obtain a continuous meas-
ure. In binary analyses, we compare the highest and lowest
quartiles of income.

3.2.2 Dependent variables

Regarding Internet experiences, we asked respondents
“which of the following categories of devices you typically
use to access the Internet (check all that apply)” to assess
autonomy of use, i.e., the freedom to use the technology
when and where one wants. We added up the seven options

ELINNT3

(e.g., “a computer in your own home”, “a public computer
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available at no cost (such as in a library or senior center)”)
to obtain the measure of user autonomy.

We used an established survey measure of Internet
skills [42, 74] to gauge user know-how, and expanded on
this instrument to assess social media skills. The former
measure is made up of respondents’ “level of understand-
ing of the following more traditional Internet-related
terms”, which asked about 17 items (e.g., jpg, cache, mal-
ware, rss, bec, phishing). The latter is made up of eight

Table 1 Sample background

terms, namely app, hashtag, selfie, smartphone, social
media, status update, tablet, tagging.

3.3 The sample

Table 1 presents the sample background. The average age
is 67, the majority of participants are in their sixties with
just under a quarter (23%) in their seventies. More women
(63%) than men participated, not surprisingly given wom-
en’s higher life expectancy. About a fifth of respondents
(21%) have no more than a high school degree, while
almost equal numbers completed some college (40%) and
finished college or got an advanced degree (39%). Over a

Egrs?mm third of participants (35%) report income under $35,000,
ple while 12% live on over $100,000 a year, the rest are in
between. Regarding the number of places where people
Age use the Internet, just over half do so in only one location
60-64 37 (51%), while the rest go online in more than one place.
65-69 40
70-74 14
75-80 0 3.4 Mode of analysis
Gender
Female 63 We examine how each outcome variable—autonomy of
Ma'le 37 use, general Internet skills, social media skills—relates
Education to people’s background characteristics in two ways. First,
High school or lower 21 we look at the binary relationship of each with age, gen-
Some college 40 der, education, and income. Then we use OLS regression
Bachelor’s or higher 39 analyses to see how the background variables explain dif-
Income ferences in the outcomes, respectively, while holding other
Less than $35,000 35 factors constant. Table 2 shows that there are no issues of
$35,000-< $50,000 17 multicollinearity in the dataset.
$50,000-< $100,000 36
$100,000 or more 12
Autonomy of Internet use
One location 51
More than one location 49
Table 2 Correlation matrix of Age Female Income Education Autonomy of use Internet skills
independent and dependent
variables Female = 0.0006
0.9901
Income —0.1887 —0.1585
0 0.0005
Education —0.1063 —0.1893 0.3312
0.0169 0 0
Autonomy of use —0.1901 —0.0807 0.2521 0.2066
0 0.0699 0 0
Internet skills —0.1972  —0.0767 0.1842  0.1663 0.3133
0 0.0852 0.0001 0.0002 0
Social media skills  —0.2029 —0.0026 0.1932  0.1452 0.2917 0.8189
0 0.9541 0 0.0011 0 0
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4 Findings
4.1 Autonomy of use

The first column in Table 3 presents the binary relation-
ship of background characteristics with autonomy of use,
which refers to the freedom to use the Internet where and
when one wants. There are very clear differences among
various groups with younger older adults, the more edu-
cated, and those with more income having much more user
autonomy. For example, the age group 60—64 has an aver-
age of 1.9 locations of access to the Internet, which is a
statistically significant difference compared to all other age
groups that have fewer locations of access. Those with a
college degree or more have, on average, 1.9 access loca-
tions compared to 1.4 among those with no more than a
high school education. Those with the highest income have
the highest number of access locations as a category of
people with 2.1 locations on average.

The first column in Table 4 presents the results of OLS
regression analyses on who has more autonomy of use.
This supplements binary analyses well as it shows which
factors remain significant in explaining the difference once
we hold the other factors constant. Differences among age

categories are no longer significant. Being in the most
highly educated group and having more income are the
most important factors explaining who has more freedom
to use the Internet when and where they want. In other
words, far from having equal opportunities with digital
media, socioeconomic status plays a significant role in
older adults’ circumstances of Internet use.

4.2 General internet skills

The middle column in Table 3 shows how age, gender,
education, and income relate to general Internet skills. The
youngest in the sample are the savviest. Both education
and income are positively related to general Internet skills.
Measured on a 1-5-point scale, the youngest old (60-64)
were significantly more savvy with an average score of
3.2 than the oldest old (75-80) with a 2.6 average score.
Respondents with the highest levels of education had a skill
score of 3.3 compared to 2.8 for those with the lowest levels
of education. Participants in the highest income bracket have
the highest skills averaging 3.5.

Turning to OLS regression results to see which of these
relationships persist when the other factors are held con-
stant, the picture is more complex (see Table 4). The young-
est older adults have the highest skills as do those with the

Table 3 Binary relationship

. Autonomy of use (1-6) General internet skills Social
of outcome variables to. (1-5) media skills
background characteristics (1-5)

Full sample 1.7 3.1 3.6
Age

60-64 1.9%#% 3.2%% 3.7%

65-69 1.7 31 3.7

70-74 1.4%* 29 35

75-80 1.5 2.6%* 3.0%%**
Gender

Female 1.6 3.0 3.6

Male 1.8 32 3.6
Education

High school or lower 1.4 2.8%* 3.4%%

Some college 1.6 3.1 3.6

Bachelor’s or higher 1.9 3.3%% 3.8%%*
Income

Less than $35,000 1.4%%* 2.9%* 3.4

$35,000-<$50,000 1.6 31 3.6

$50,000-<$100,000 1.9%%* 31 3.7

$100,000 or more 2.1%%* 3.5 4.0%%*
Autonomy of use

One location - 2.8%%% 33wk

More than one location - 3.4%%% 3.9k

#* p =< .05; %% p =< .01; %%x p =< .001
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Table4 OLS regression
analyses on autonomy of use,

Autonomy of use

General Internet Skills Social Media Skills

general Internet skills, and
social media skills

Age (75-80 is base)
60-64
65-69
70-74

Gender (male is base)
Female

0.22 (0.14)
0.05 (0.14)
—0.14 (0.16)

—0.06 (0.08)

Education (high school or lower is base)

Some college
Bachelor’s or more

Income (less than $35K is base)

$35,000-<$50,000
$50,000-<$100,000
$100,000 or more
Autonomy of use
Intercept
N
Adjusted R?

0.09 (0.10)
0.28 (0.100)*

0.16 (0.11)
0.32 (0.10)%++
0.43 (0.14)%*

1.30 (0.16)***
476
0.09

0.45 (0.16)**
0.41 (0.16)**
0.31 (0.18)

—0.12 (0.09)

0.20 (0.11)
0.25 (0.12)*

0.09 (0.13)
-0.11 (0.10)
0.25 (0.15)
0.30 (0.05)%#+
2.09 (0.18)%#*
476

0.12

0.53 (0.17)***
0.55 (0.16)***
0.42 (0.19)*

0.07 (0.09)

0.20 (0.12)
0.28 (0.13)*

0.11 (0.13)
0.03 (0.11)
0.27 (0.16)
0.27 (0.05)%#*
2.37 (0.19)%#+
476

0.10

% p =< .05; %% p =< .01; %% p =< .001

highest level of education. Income, however, is no longer
significant. This model also includes autonomy of use as an
independent variable, which is an important correlate of gen-
eral Internet skills. Earlier, we noted that income is strongly
related to autonomy of use. It is through this relationship
that income influences skills. Running the model without
the autonomy of use measure (not shown), those with higher
income are the most skilled. It is through the possibility of
having more freedom to use the Internet where and when
one wishes that income influences Internet skills.

4.3 Social media skills

Similarly to the other two outcome variables, social media
skills do not differ by gender as evidenced by the same
figures for men and for women on that measure. All other
background factors are related, however. Again measured
on a 1-5-point scale, the youngest old (60-64) scored the
highest with a 3.7 average compared to 3.0 for the oldest old
(75-80). The highest income bracket group is again the sav-
viest with a 4.0 average skill score. These relationships all
hold when controlling for other factors depicted in the last
column of Table 4, although income is not as significant as
education and age.

5 Discussion
Analyzing Internet skill differences among older adults

uncovers several important factors to consider in attempts to
get this population more connected in effective and efficient
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ways, i.e., beyond ensuring core access. First, there is con-
siderable variation of Internet skills by age among older
adults. Second, socioeconomic status, especially income,
is an important factor in explaining who has more auton-
omy of use when it comes to spending time online. Third,
higher autonomy of use is significantly tied to both higher-
level general Internet skills as well as social media skills.
Fourth, those with the highest levels of education are the
most skilled, reinforcing existing inequalities. Fifth, while
there is no difference in user autonomy among various age
groups, the oldest groups are the least savvy. Finally, and
somewhat surprisingly given other literature on Internet
skills [14, 43, 57], there are no significant skill differences
among men and women in our sample. While prior work
has established that Internet adoption varies considerably
among the older population depending on age, income, and
educational level [10, 19, 31, 58, 66], the findings presented
here show that similar factors influence older adults’ Internet
skill levels. These findings, drawing on more recent data,
confirm what Hargittai and Dobransky [40] found about
older adults’ Internet skills in 2009. The present analysis
extends this earlier work by also applying the theory of digi-
tal inequality to social media skills and demonstrates that
they vary by socioeconomic status, advantaging the more
privileged. Taken together, these findings suggest several
considerations for future research, technology design, and
policy involving older adults and Internet use.

Drawing on the theory of digital inequality [38, 72],
our analysis calls attention to the importance of differ-
ences in Internet skills among older adults once they have
gone online. Thus far, much of the literature on this group



Universal Access in the Information Society (2019) 18:881-890

887

has focused on issues of a digital divide (e.g., [13, 19])
and initial computer adoption and learning (e.g., [20, 49,
61, 63]). Recent data suggest that the gap between older
adults who are online and those who are will not continue
to close [12, 55], making it increasingly important to shift
from understanding whether older individuals are online
to having a more complex discussion of how older adults
vary in their ability to engage fully in the information soci-
ety. Our analysis, along with prior work [40], demonstrates
that issues of digital inequality exist among older adults
who are active online, and highlights a need for future
work examining differences in online participation based
on age, socioeconomic status, and even disability status.
Much existing theoretical work focuses on initial technol-
ogy adoption (e.g., Technology Acceptance Model [23]).
While this is an important part of understanding differ-
ential technology usage, contemporary theorizing of how
socio-demographic factors affect longer-term technology
use and the ability to make full use of the Internet can
provide a more complete picture. As the present paper
argues, studying initial adoption is only a limited part of
understanding inequality around information access.

Prior work asserts that older adults in general need
increasing levels of Internet know-how to maintain their
sense of inclusion in the information society [46]. Design-
ing new online technologies and training programs with an
eye towards issues of digital inequality may help address
disparities in Internet use. For instance, roughly half of
the older adults in our sample access the Internet from a
single location. Older adults with lower autonomy of use
tend to have lower levels of Internet skills and report lower
levels of income. Further, these older adults are less likely
to own a smartphone or tablet computer compared to their
more affluent peers [66]. Thus, technology designed to
reach low-income older adults must consider the practical
and logistical issues of a single Internet access point. For
example, without a smart mobile device (e.g., smartphone,
tablet computer), these individuals are likely to be without
Internet access when traveling or hospitalized [59]. Future
work should continue collecting data on both access points
(e.g., device types and locations) and skills to see whether
these trends are changing.

Technologies and training programs designed for
addressing digital inequality should also focus on help-
ing these older adults engage in capital-enhancing activi-
ties, such as new systems for staying socially connected
without needing a home computer or smart mobile device
(e.g., [5]). Researchers have explored designing technolo-
gies to promote online capital-enhancing activities such
as online work and learning, however they have mainly
done so for more affluent groups [6, 34]. Results of this
paper show that such opportunities would be especially

beneficial for lower-income older adults and thus future
work should target such groups in particular.

6 Conclusion

The goals of this paper are two-fold in addressing the Inter-
net skills of older adults. First, this paper tested whether
online older adults differ when it comes to Web know-how
and found that skills vary both within and across age groups,
even among the oldest in society. Second, digital inequality
literature suggests that people from less-privileged back-
grounds have lower Internet skills than those from more
advantaged backgrounds, a proposition heretofore rarely
tested for lack of appropriate datasets about older adults.
Consistent with prior work on other age groups, we find
that education, and especially income, are both positively
correlated with Internet skills. This suggests that more privi-
leged users are more likely to derive benefits from the time
they spend online. The results on the whole suggest more
nuanced approaches to designing technologies for older
adults taking into consideration their particular age group
and socioeconomic circumstances.
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