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Abstract: The deployment of technology in today’s environment has led to significant advancements in
communication, socialization, and information sharing. We hypothesized that the benefits of these technologies
might be underutilized in the geriatric population. Previous methods of assessing an individual’s capacity for
independent living relied on tools such as the Activities of Daily Living (ADL) and the Instrumental Activities
of Daily Living (IADL). In recent years, with a proliferation of devices requiring technology, there exists a need
for new instruments to evaluate the functional capacity of older individuals in the understanding and use of
technology. We developed a structured survey to investigate the frequency of utilization of technology (cell
phones, computers, blood pressure monitors, etc.) and the application and understanding of these technologies
by older patients (50-90+yrs., n=127) at a geriatric out-patient university clinic. Our results indicated that
while >97% of individuals surveyed possessed a cell phone, only 83% made calls daily, with less than 55%
utilizing text messaging. 83% of individuals owned a computer and only9% lacked internet connectivity.
There were several differences in the understanding and use of technological devices between the
octogenarian-nonagenarian compared with younger age groups. Never the less, 75% of seniors were either
interested in learning more about their cell phones and how to use the different features, or already knew how
to use their cellphones. In summary, our results showed that older individuals were utilizing technology and
were interested in advancing their technological skills. It is important to test the ability of older adults in their
understanding and use of technology because its appropriate use can be helpful for monitoring health, security,
communication and maintaining an independent lifestyle.
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INTRODUCTION

Currently, more than 13% of the US population is greater than 65 years of age [1]. Since more than 70% of
those in the geriatric age group live independently, technological adaptation is essential to facilitate everyday
tasks[2]. Such knowledge may support the ability to age in place, allowing the elderly to maintain their physical
independence as well as maintaining a strong social life, even for those who are physically or geographically
isolated [3-6]. Further more, information and communication devices (ICDs) such as cell phones, tablets, and
computers, can provide methods for communication, entertainment, and lifesaving functions in emergencies.
Studies have demonstrated a desire for older individuals to adopt new technologies to facilitate a safer home
environment and increased physical health, as well as assist with the development of knowledge
acquisition [6-8].
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In 2006, the Center for Research and Education on Aging and Technology Enhancement (CREATE) reported that
older individuals were less likely to adopt ICDs than their younger peers [9]. This hesitation of the older adults
in using ICDs was due in part to difficulty operating the devices and understanding the complexities of each
device, including ATMs, cell phones, computers, and other devices [9-16]. However, adoption of technology by
older individuals has been shown in some studies to decrease depression and improve self-esteem, particularly
in individuals living alone, or for whom a physical limitation (other than old age) decreases their ability to
socialize [6, 17, 18].

Understanding the utilization of ICDs in the aging population is critical for maintaining independence in
modern society. Further more, adoption of ICDs could provide additional benefits to older individuals including
health monitoring, communication, intellectual stimulation and education. Here in, we explore the use of ICDs
by community dwelling elderly individuals and how they interact with technology.

MATERIALS AND METHODS
Participants

This study was conducted at the Thomas and Lyon Longevity Clinic, one of the largest geriatric out patient
clinics in the United States, located at the University of Arkansas for Medical Sciences (UAMS). Participation was
limited to individuals over the age of 50. The study was approved by the Institutional Review Board at UAMS
(IRB protocol # 202655).

Survey

This was a cross-sectional study using a convenience sample methodology. An anonymous 51-question
structured survey was designed to evaluate the personal ownership and utilization of ICDs (cell phones, tablet,
computers), as well as other electronic technology (alarm systems and health monitoring devices). Geriatric
patients in the waiting room of the clinic were asked if they wanted to participate in a brief anonymous survey
on use of technology (n=127). If the patients agreed, they were offered either electronic or paper versions of the
survey to complete. Participants either completed the survey themselves or a trained research technician read
the questions and possible answers to them, and the participants indicated the answer(s) they favored.

Analysis

The survey results were analyzed with SAS software (version 9.3, SAS Institute Inc.). Categorical variables were
presented as counts and percentages. Responses to questions in different age groups were compared using the
standard t-test or Mann-Whitney U test and the Chi-square or Fisher’s exact test, where applicable, with a cut-off
p-value< 0.05 for significance.

RESULTS
Demographics

The majority of the subjects were between 70-79 years (46%), followed by age groups 60-69 (29%) and 80-89
years (14%). Those between 50-59 years of age and > 90 years represented 6% and 5% of the study subjects,
respectively. This was a relatively well educated cohort with a significant number of the participants having
an advanced degree (44%) or at least a bachelor’s degree (37%). Individuals who only finished high school or
grade school represented 14% and 4%, respectively (Table 1).

American Research Journal of Geriatrics and Aging Page 2



Adaptations in the Age of Technology in Seniors

Tablel. Demographic information from survey participants. Most were in the 70-79 year old group, had attained
a professional education level, and used technology every day during their career.

Demographics

N %
Age
50-59 8 6
60-69 37 29
70-79 58 46
80-89 18 14
90+ 6 5
Highest Education Level
Grade School 5 4
High School 18 14
College 47 37
Professional 56 44
Use of Technology during career
Infrequently or never 23 18
A few times a week 5 4
Every day 95 75
Did not disclose 4 3

Significant technological device ownership exists in elderly populations

We examined ICD ownership by survey participants of cell phones, tablets, and personal laptop/computers.
We found 98% of participants owned a cell phone, including 83% of individuals over the age of 90. High levels
of ownership were also observed for personal computers and/or laptops, with 83% of participants possessing
these devices. All individuals 80-89 years of age had a computer in their house, in contrast to only about 50%
of individuals aged 90 or above. Conversely, tablet ownership was comparatively smaller, with only 43% of all
individuals surveyed owning a tablet. There was a significant difference between ownership of a tablet between
octogenarians and nonagenarians versus the other age groups (p < 0.05). Only 22% of 80-89 year olds owned
tablets versus 60% of participants between ages 50-59 (Figure 1). None of the participants over age 90 owned
a tablet.
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Figl. Ownership of information and communication devices (ICDs) in the different age groups surveyed. Nearly
98% of all individuals surveyed owned a cell phone, and over 82% owned a computer, while only 43% owned a
tablet. *p< 0.05 for tablet; <80 years old vs 80+ years old.
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In addition to asking participants about ICDs, we also enquired about ownership of other technological devices.
100% of the 50-59 year old group owned both a GPS device and a DVD player. There was a significant difference
between the age groups in the use of GPS devices, which ranged from 0-53% in the 270 year old group
vs 76-100% between ages 50-69 (p < 0.05). None of those over 90 years owned a GPS device. DVD players
were commonly owned by all age groups except the 90+ year old group. Electronic medical devices, such as
blood pressure machines and glucometers, were reported by 64% of the participants. The highest percentage of
ownership of electronic health devices was claimed by the 50-59 year olds at 75%, while the lowest percentage
was found among the 80-89 year olds at 56% (Table 2).

Table2. DVD players and electronic medical devices were very common among nearly all of this surveyed cohort.
However, for GPS devices, there was a linear inverse relationship between age and ownership. Blood pressure
machine and/or glucometer. *p<0.05 for GPS device; <70 years old vs >79 years old.

. Electronic medical
Age group GPS device (%)* DVD player (%) devices (%)*
50-59 100 100 75
60-69 76 89 68
70-79 53 86 62
80-89 17 94 56
90 + 0 0 67

Elderly individuals are actively using cell phones.

As almost all study participants acknowledged ownership of a cell phone, we wanted to explore how often the
participants used them. Participants were asked to rate their cell phones usage as “daily”, weekly”, or “only in
case of emergency”. Our results suggested a relationship between increased age and decreased cell phone usage.
All individuals between 50-59 years old used their cell phones daily, where as more than 80% of those <80
years old considered themselves daily users. This trend was reversed in the octogenarians and nonagenarians
for “weekly” and “emergency only”, which accounted for 20-22% of their calls, respectively (p < 0.05, Figure 2).
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Fig2. Cell phone usage. Those who indicated that they owned a cell phone were then asked how often it was used.
More than 80% of all individuals surveyed used their cell phone daily. Less than 9% indicated that they only used
the cell phone if there was an emergency. *p< 0.05 for daily use; <60 years old vs. 80+ years old.
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Are elderly individuals sending/receiving text messages?

In order to understand how individuals were using cell phones to communicate, we investigated how often
text-based communications were being sent or received. The results indicated an inverse relationship between
age and sending/receiving texts. Approximately 88% of individuals 50-59 years of age reported receiving text
messages daily, and only 63% sent text messages. This trend continued downward with a significant difference
in receiving or sending texts in the octogenarians and nonagenarians vs other age groups (p <0.05, Figure 3).
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Fig3. Frequency of received and sent text messages for individuals who owned a cell phone. Over 40% of all
individuals in this demographic reported either sending or receiving text messages on a daily basis. The
highest prevalence of daily text messages was in the 50-59 year old group, while those 90 and over did not report
having used text messaging at all. *p< 0.05 for sending and receiving texts; <80 years old vs 80+ years old.

What type of cell phone operating systems are being utilized by the elderly?

We wanted to understand whether elderly individuals knew the type of operating system (OS) that was
installed on their cell phones. In addition to the three most common OSs (Android, i0S, and Windows), choices
for “unsure”, “other”, and “No 0S” were also provided. We discovered a preference for iOS in this population,
with 32% of all participants listing this OS, including 88% of those aged 50-59. Additionally, 15% and 9% of
all participants listed Android and Windows OSs, respectively. However, increasing age was associated with a
significant gap in knowledge of operating systems with 50% of octogenarians and 80% of nonagenarians being
unsure about the OS in their cellphone vs other age groups (p <0.05). Interestingly, 10% of all individuals listed
their phone as not possessing an operating system. (Figure 4).
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Fig4. Cell phone operating systems (0S). Participants were asked to identify what, if any, operating system their cell
phone used. Only 20% stated that they were not sure, while 69% were not only aware that their cell phone used an OS,
they were able to indicate what OS the cell phone used. *p< 0.05 for “unsure” response; <80 years old vs 80+ years old.
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Are the elderly using their cell phone for non-traditional uses?

While cellphone use was listed as daily for most of the survey respondents, we wanted to find out what percent
of participants used it just for phone calls or if they used applications and accessories as well. We asked
respondents if they had installed applications (apps) on their cellphone, how often they used apps, and if they
had ever used a Bluetooth device or a health tracker app. As with the results to most other questions, there was
an inverse relationship between age and technology utilization. There was a significant difference in the age
groups 70 and above in the installation and use of apps vs the under 70 age groups (p < 0.05, Figure 5).
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Fig5. Cell phone applications (apps), accessories, and frequency of use. A) Individuals who owned a cell phone were
asked if they had ever installed an app on their cell phone, whether they had ever used Bluetooth technology, and
if they had ever used an app to track their health. B) Additionally, we asked each group how often they used apps
on their cell phone. Over half of those 69 years and younger had both installed an app and used it daily, while those
over 90 stated that they never used apps. *p< 0.05 for installation and use of apps; <70 years old vs 70+ years old.

Over 87% of individuals in the 50-59 year old group had installed applications and used them daily. In contrast,
approximately 30% of those in the 80-89 year old group had installed applications and used them
daily (33% and 28%, respectively). Additionally, 88% of those in the 50-59 year old range indicated that they
use a health tracker app, and 62% reported using a Bluetooth device, where as only 20% and 30% of 60-69 year
olds report having used a health tracker app or Bluetooth device, respectively.

Are elderly individuals interested in learning how to use ICDs?

For individuals who possessed a cellphone or other ICD, we wanted to understand whether they were interested
in learning more about how to use the device. Our results indicated a moderately strong interest, with 35%
of individuals surveyed stating that they would like to learn more. However, increasing age was associated
with a decreasing interest in learning about this subject with a significant difference observed between the
octogenarian and nonagenarian age groups versus the younger age groups (p < 0.05). Younger respondents,
between 50-69 years (50%), felt they already knew how to use their ICDs and were comfortable with
their current knowledge. (Figure 6A).
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Fig6. Knowledge of ICD use and communication preference. A) Due to the common assumption that with increasing
age, ICD knowledge decreases, we asked survey participants about taking classes on using modern electronics. 37%
of participants indicated that they would be interested in the classes, while 42% stated that they already knew how
to use ICDs. *p< 0.05 for no interest in learning; <80 years old vs 80+ years old. B) We also asked participants what
sort of communication methods they enjoyed using. The younger groups preferred emails to phone calls while the
older groups preferred phone calls over emails. *p< 0.05 for email vs phone calls; within 50-59 year old group and
50-59 years old vs 80+ years old.

How do elderly individuals like to communicate?

We were also interested in what communication methods survey participants enjoyed using. Email was very
popular in the younger age ranges, with 100% of the 50-59 year olds, as well as 73% and 57% of those 60-69
and 70-79 years old, respectively, choosing this response. Email was not as favored by the octogenarians, as
no more than 39% selected this correspondence. Phone calls were a highly-favored communication method
with every group over age 60, including 100% of the octogenarians and more than 60% of the nonagenarians
indicating that they enjoyed phone calls. However, the 50-59 year old group preferred e-mail as the mode of
communication vs phone calls (p < 0.05 Figure 6B). There were significant differences between the preferred
modes of communication selected by the younger 50-59 group vs the octogenarians and nonagenarians
(p < 0.05, Figure 6B). Interestingly, neither the youngest age group (under 60) nor the oldest (over 90) chose
written correspondence (letters) as a mode of communication. Just under 20% of the participants still enjoyed
receiving letters; this type of correspondence was only chosen by those 60-89 years of age.

Frequency of tablet or computer use

Study participants who possessed tablets or computers were asked how frequently they utilized those devices.
We found that these devices were used almost daily across all age-groups. Moreover, computers were utilized
more frequently in those >60 years of age (83-100%), as compared to those 50-59 years old (43%). None of the
participants over 90 used tablets. However, there was a significant preference for tablet use among the 50-59

age group vs the computer/laptop. (p <0.05, Figure 7).
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Fig7. Tablet and computer use. Over 80% of those who owned a tablet or computer used them daily. Daily computer
use was least common for those under 60 and most common for those over 90 years of age. However, tablet
ownership was highest for those under 60 and lowest for those over 90. *p< 0.05 for tablet use; within

50-59 year old group.
Internet connectivity and location of use

Only 9% of individuals reported having no internet access at all. Among those with internet access, wireless
access was the most common form used by 50% of all participants, followed closely by wired access at 38%.
83% of all respondents accessed the internet at home, however the 80-89 year old group was the only one for
which 100% reported accessing the internet at home. Use of internet at work showed an age-related
decline (p <0.05, Figure 8A). Finally, approximately 11% of respondents in age groups between 50-89 years of
age listed that they had internet access via hotspot (data not shown).

Reasons for using the computers or the internet

Interestingly, the octo-nonagenarians used the internet for games approximately 60% of the time but also
equally selected surfing, looking up medical records and using the computer for writing. (Figure 8B). Looking
up medical records was a fairly consistent activity across all age groups (range across groups, 47-71%). In
addition, all age groups also used the computer for writing (range across groups, 43-74%). However, individuals
< 80 tended to use the computer less for games and more for surfing the web (32 vs 92%, p < 0.05, Figure
8B). Interestingly, 46% of all age groups also utilized their computer’s electronic calendar for maintaining

appointments and other reminders (data not shown).
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Fig8. Location of internet use and type of computer activities. A) Survey participants were asked for all of the places
where they regularly accessed the internet. 50% or more of participants in all age groups stated that they accessed
the internet at home, while those under 80 years of age were the only age groups to indicate that they ever accessed
internet at work. *p< 0.05 for internet access at work; <60 years old vs 80+ years old. B) Participants were then asked
for what activities they used the computer. Surfing the internet was the most, and playing games the least, reported
activity for all but the oldest age group. *p< 0.05 for surfing the web; <80 years old vs 80+ years old.

DISCUSSION

The aim of this study was to assess how older individuals interacted with technology. Our results support a
growing body of evidence demonstrating an increased adoption of ICDs by older individuals. With numerous
studies demonstrating the benefits in health, socialization, improvement in depression, and integration into
modern society, the continued adoption of modern technologies is exciting.

Several interesting findings emerged from this study. Although this research was conducted at a university
hospital located in the largest city in the state, Arkansas is largely an agricultural state. Many people come from
rural communities, and career opportunities within the state tend not to be technologically-related office work.
Additionally, Arkansas ranks 6" lowest in computer ownership in the nation, and 2" lowest for high speed
internet accessibility [19]. As such, we did not expect to see such a high usage of ICDs and other devices in our
population of community-dwelling elderly. Technology acceptance is usually only seen at high levels among
populations for whom modern technology is common-place in everyday life as they age, or if the particular
population being surveyed has a higher level of education [5, 20-22]. In this instance, our population of older
adults is unique, as over 80% of our participants had a college or post-graduate degree, and 75% had used
technology every day during their careers (Table1l). We believe that the impact of education on technology
acceptance is also reflected in the results described in our manuscript.

Cellphone ownership and daily utilization were reported at high levels, even in octo-nonagenarians, although
these older participants were not that familiar with alternative communication methods, such as texting. Nearly
80% of those over 80 years old stated that they had never sent nor received texts, whereas over 80% of those
50-59 years of age sent and received texts on a regular basis. This might reflect the emergence of long-distance
communication as commonplace only during the last two-three decades, which would still have been in the
later phase of life for the older age groups [20]. When we combined the octogenarians with the nonagenarians,
we observed significant differences between the octo-nonagenarian group versus the younger age groups in
most of the questions surveyed. Interestingly, a significant majority of participants in the 50-79 year old range
indicated that they were able to recognize the OS of their cell phone. However, while we assume accuracy in the
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selection of an operating system, it is entirely possible individuals were incorrect in their selection. Although
the younger cohort (< 70 years) admitted knowing how to install and utilize apps, it is unclear how proficient
they were. Approximately half of the octo-nonagenarians expressed little or no interest in learning more about
other technologies and indicated phone calls were their preferred mode of communication. For those in the
upper age ranges in our study, part of the reason they didnot utilize new technologies might also have been
due to how they perceived these technologies [23, 24]. Many types of ICDs currently marketed concentrate
on technical capacity of the device and often overlook the potential opportunities they may offer in terms of
communication and entertainment [24, 25]. In our own study, the octo-nonagenarian group indicated a higher
usage of the computer for games compared with the younger group. Hence, we need to redesign devices that
will capture the interest and serve the needs of the aging population. Computer games could potentially also
provide various forms of training or provide shared personal experiences that could assist in enhancing mood
or cognition [6, 24, 26].

Nearly all age groups showed a high frequency of daily usage of both the computer and tablet. However, those
<60 years showed a preference for the tablet over the computer, while all those over the age of 90 exclusively
used computers (as none of them owned a tablet). Prevalence of tablet use will probably increase as the younger
cohort ages due to development of smaller, lighter, and more portable tablets [20]. In all age groups, the most
popular activity overall was surfing the internet, however, for those 80+ years of age, activity choice was more
evenly distributed between surfing, games, writing and accessing medical information. These findings were
rather unexpected, although it may be explained by the higher educational background of the patients who
chose to participate in the survey.

As technology becomes ever more portable, convenient, user-friendly, and economical, the hesitation for
technological adoption will hopefully become less in the older age groups. It is also quite likely that the trends in
the use of technology will change in the next decade to include more wearable technology that will be adopted
by facilities taking care of older individuals as well as individuals at home in the geriatric age-groups [27, 28].
Our study subjects were predominantly Caucasian (non-Hispanic). However, cultural influence, in addition to
personal experiences, must be considered when examining technology acceptance, or proposing technology
training [16, 23, 26, 29]. Age or gender bias within a culture can also influence the delayed acceptance of
technology [26, 30]. Training focused on technical capabilities of ICDs might not appeal to all cultural groups,
while training that focuses on specific personal or social needs (i.e. maintaining familial relationships or
caregiving tips), might significantly interest a subset of the population to adopt these technologies [26]. A
number of programs to aid cognition are being developed and although none have demonstrated consistent
results so far; it is a promising area of research [31]. In addition, focusing on the social capabilities of technology
may empower the older population by providing them opportunities to connect across many generations, take
part in different interest groups, provide input, receive appreciation, make friends and reduce the sense of
isolation [30, 32].

This study explored the utilization of technologies in a small population of community-dwelling elderly and
found a higher degree of utilization and proficiency than expected. The use of text-based communications by
older individuals demonstrates the adoption of traditional technology (phone) with modern developments
(text-based communications). Further more, the adoption of other devices, including tablets, computers, and
laptops, coupled with over 90% of respondents having access to the internet, imply the use of these devices for
communication and networking.

Since the population is aging, businesses have been interested in marketing ICDs to the older population,
especially octogenarians and nonagenarians. Many businesses and areas of active research are trying to develop
more user-friendly and enjoyable programs to encourage the older population to adopt new technologies at an
ever-increasing pace, thus allowing this population to remain independent for a significantly longer period
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of their life [8, 25, 29, 33]. Such technologies include advanced programs that learn from the user himself/
herself, adapting the interface to suit the user. For the elderly, several areas of research have identified a need
for including greater social abilities in the programs, both by allowing other users of similar age to interact, as
well as allowing individuals to verbally and gesturally interact with the programing [3, 23, 32, 33]. This may
encourage faster adoption of ICDs in this population by permitting them to comfortably communicate in a well-
known manner with new technologies.

While promising, the study had a number of limitations. In general, our study participants were urban city
dwelling and relatively well educated individuals attending an out-patient geriatric clinic. Hence our findings
cannot be extrapolated to those with lower educational attainment or to rural populations. The survey also
lacked complete demographic information and it would be important in the future to assess technological
competence and preferences based on gender, ethnicity, or socioeconomic background. Never the less, in this
report, we have provided for the first time insight into the use of technology by adults over the age of 50 years.
Our data suggest ICD use is widely adopted and successfully used by a subset of educated older adults, including
octo-nonagenarians, in different spheres of their lives. Hence technology could be leveraged to educate and
provide better care for the rapidly growing aging population.

CONCLUSIONS

This research has demonstrated continued adoption and integration of modern technology into the daily lives
of older individuals. Therefore, in addition to assessing the physical function of geriatric patients with ADLs and
IADLS, we should also incorporate evaluation of their functional technological skills. Now a days, the number
of technological devices being used for communication and health monitoring are increasing exponentially. As
health care providers, we need to encourage the development of better programs to enhance the technological
knowledge of older adults with an aim towards enhancing their function and improving their quality of life.
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