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Technology is pervasive, and for many people, it is 
central to their daily activities. Younger people who 
have been exposed to technology for their entire lives 

take this for granted, but older individuals often have had 
much less experience with it. Many technological develop-
ments that are now a part of most people’s daily life, such 
as personal computers, cell phones, and automated teller 
machines (ATMs), have occurred in the past 4 decades, 
with the pace accelerating in the last 15 to 20 years. 

Such changes have had a substantial impact on older 
adults who were never exposed to these technologies dur-
ing their working life. For example, an 85-year-old per-
son who retired at age 65 would probably have not been 
exposed to wireless internet prior to retirement. Therefore, 
all of the tasks that they are now required to complete 
online would have been performed in other ways. Banking, 
accessing instruction manuals for new devices, and even 
scheduling and confirming health care appointments and 
accessing medical records all now require individuals to 
have a level of technological skills that many older individ-
uals find challenging. At times, this can limit their ability to 
complete routine daily activities, and also can have clinical 
implications (Table, page 14).

Interventions need to focus on 
both cognitive enhancement 
and functional skills training

Helping older adults overcome the 
challenges of technology
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Fortunately, there are strategies clini-
cians can use to help their older patients 
face these challenges. In this article, we 
describe the cognitive domains associated 
with learning technological skills, how 
aging affects these domains, and what can 
be done to help older adults improve their 
technological skills.

Limited training on how to use 
new technology
Technological skills are similar to any other 
skills in one critical way: they need to 
be learned. At the same time, techno-
logical skills also differ from many other 
skills, such as playing a musical instru-
ment, because of the constant updating 
of devices, programs, and applications. 
When smartphones or computers update 
their operating systems, the visual appear-
ance of the screen and the way that tasks 
are performed also can change. Buttons 
can move and sequences of commands 
can be altered. Updates often happen with 
little or no notice, and users may need to 
navigate a completely different device 

landscape in order to perform tasks that they 
had previously mastered.

In addition, the creators/distributors of 
technology typically provide little train-
ing or documentation. Further, institutions 
such as banks or health care systems fre-
quently do not provide any specific train-
ing for using their systems. For example, 
when patients are required to use technol-
ogy to refill prescriptions, typically there 
is no training available on how the system 
operates. 

Cognitive domains associated 
with technological skills
Because there are minimal opportunities 
to receive training in how to use most 
aspects of technology, users have to be able 
to learn by exposure and experience. This 
requires several different cognitive abili-
ties to work together. In a recent review, 
Harvey1 described cognition and cognitive 
assessment in the general population, with 
a focus on cognitive domains. Here we 
discuss several of these domains in terms 
of the relationship to real-world functional 
tasks and discuss their importance for 
mastering technology.

Reasoning and problem solving. Because 
most technological devices and applica-
tions are designed to be “intuitive,” the 
user needs to be able to adopt a sequential 
approach to learning the task. For exam-
ple, using the internet to refill a prescrip-
tion requires several steps:

• accessing the internet
• finding the pharmacy web site
• establishing a user ID and password
• navigating the web site to the pre-

scriptions section
• identifying the correct prescription
• requesting the refill
• selecting the pickup date and time.

After navigating these steps, an individ-
ual still needs other cognitive abilities to 
refill other prescriptions later. However, 
executive functioning is also critical for 
maintaining organization across differ-
ent technological demands. For example, 
web sites have different password rules 
and require frequent changes without re-
using old passwords, so it becomes critical 
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Table

Older adults and technological 
skills: Clinical implications
Learning new technology-based skills is 
challenging for healthy older people

Individuals who have the greatest challenges 
learning technology-related skills are 
commonly those who have the least 
opportunity to avoid using technology

These technology-based challenges can 
interfere with medical and psychiatric 
treatments, because technology may be 
required to schedule or confirm appointments, 
fill prescriptions, or access medical records

Clinicians should not assume that their patients 
have learned the skills required to actively 
participate in health care that requires the use 
of technology

Treatment for normal age-related cognitive 
changes is available with computerized 
cognitive training

Technology-based skills need to be taught 
separately from interventions that focus on 
cognitive enhancement
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to maintain an organized list of web site 
addresses and their passwords.

Refilling a prescription with a telephone 
voice menu also requires a series of steps. 
Typically, this process is simpler than an 
internet refill, because no log-in informa-
tion is necessary. However, it still requires 
a structured series of tasks. 

Working memory refers to the ability to 
hold information in consciousness long 
enough to operate on it. At each step of 
the navigation process, the user needs to 
remember which steps he/she has already 
completed, because repeating steps can 
slow down the process or lead to error 
messages. Thus, remembering which steps 
have been completed is as critical for per-
forming tasks as is correctly understand-
ing the anticipated sequence of steps. 
Further, when a password is forgotten, the 
user needs to remember the newly pro-
vided password. 

Working memory can be spatial as well. 
For example, most web sites do not dis-
play a password while it is being entered, 
which eliminates spatial working mem-
ory from the equation. Thus, the ability 
to remember which characters have been 
entered and which still need to be entered 
is necessary.

Episodic memory is the process of learn-
ing and retaining newly presented verbal 
or spatial information as well as recalling 
it later for adaptive use. After successfully 
using a new technology, it is critical to be 
able to remember what to do the next time 
it is used. This includes both recalling how 
to access the technology (including the web 
address, user ID, and password), recalling 
the steps needed to be performed and their 
sequence, and recognizing the buttons and 
instructions presented onscreen.

Procedural memory is memory for 
motor acts and sequences. For instance, 
remembering how to ride a bicycle is a pro-
cedural memory, as is the ability to perform 
motor acts in sequence, such as peeling, cut-
ting, and cooking vegetables. Interestingly, 
procedural memory can be spared in indi-
viduals with major challenges in episodic 
memory, such as those with amnestic con-
ditions or cortical dementia. Thus, it may be 
possible for people to continue to perform 

technology-based skills despite declines in 
episodic memory. Many current technologi-
cal functional tasks have fixed sequences 
of events that, if remembered, can lead to 
increased efficiency and higher chances of 
success in performance of functional tasks.

Prospective memory is the ability to 
remember to perform tasks in the future. 
This can include event-related tasks (eg, 
enter your password before trying to make 
a hotel reservation on a web site) or time-
related tasks (eg, refill your prescriptions 
next Friday). Technology can actually facil-
itate prospective memory by providing 
reminders to individuals, such as alarms 
for appointments. However, prospective 
memory is required to initially set up such 
alarms, and setting up confusing or incor-
rect alarms can impede task performance.

Processing speed is the ability to per-
form cognitively demanding tasks under 
time constraints. Traditional processing 
speed tasks include coding and sorting 
tasks, which require processing new infor-
mation and effort for relatively short peri-
ods of time. In our research, we discovered 
that processing speed measured with tra-
ditional tests was strongly correlated with 
the time required to perform functional 
tasks such as an ATM banking task.2,3 This 
correlation makes sense in terms of the fact 
that many real-world functional tasks with 
technology often have a series of sequen-
tial demands that must be accomplished 
before progression to the next task. 

Manual dexterity is also important for 
using technology. Many electronic devices 
have small, touch screen-based keyboards. 
Being able to touch the correct key requires 
dexterity and can be made more difficult 
by age-related vision changes, a tremor, or 
reduced sensation in extremities.

Cognitive changes and aging
It is normal for certain cognitive abilities to 
change with aging. There are a set of cog-
nitive skills that are generally stable from 
early adulthood until the early “senescent” 
period. Some of these skills decline norma-
tively after age 60 to 65, or earlier in some 
individuals. These include processing new 
information, solving new problems, and 
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learning and remembering information. 
Referred to as “fluid intelligence,” these 
abilities show age-related decline during 
healthy aging, and even greater decline 
in individuals with age-related cognitive 
conditions.

On the other hand, some cognitive 
abilities do not decline with aging. These 
include previously acquired knowledge, 
such as vocabulary and mathematics 
skills, as well as factual information, such 
as academic information and the faces of 
familiar people. These are referred to as 
“crystallized intelligence,” and there is 
limited evidence that they decline with 
age. In fact, these abilities do not decline 
until the moderately severe stage of cor-
tical dementias, and are commonly used 
to index premorbid cognitive functioning 
and cognitive reserve.

Why is this distinction between fluid 
intelligence and crystallized intelligence 
important? As noted above, many older 

people do not have early-life experience 
with technology. Thus, their crystallized 
intelligence, which is not as vulnerable 
to decline with aging, does not include 
information about how to perform many 
technological tasks. In contrast to today’s 
adolescents and young adults, older 
adults’ academic history typically does 
not include using smartphones, doing 
homework via Google Docs, or having 
homework and classwork assigned via the 
internet.

Learning how to use new technol-
ogy requires fluid intelligence, and these 
abilities are less efficient in older adults. 
So for many older people, technological 
tasks can be complex and unfamiliar, and 
the skills needed to learn how to perform 
them are also more limited, even in com-
parison to older adults’ own ability when 
younger. Because many technology-based 
activities require concurrent performance 
of multiple tasks, older adults are at a 
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The aging brain’s effects on cognitive function

The global baseline intensity of human brain 
activity, determined by indirectly measuring 

blood oxygenation, decreases with age.10 
Multiple domains of fluid cognition decline 
with age; these cognitive abilities include 
processing speed,11,12 working memory,11 
episodic memory,11 and executive function.11 
Expected neuroanatomic changes of aging 
include a decrease in cerebral grey matter 
volume as well as decreased white matter 
integrity, which is associated with diminished 
executive function and impaired working 
memory.13 Processing speed is associated 
with increased white matter microstructure 
during neurodevelopment.14 Diminished 
processing speed in older adults also may 
predict increased mortality risk.15 Individuals 
with advanced age may have augmented 
difficulty with episodic memory, especially 
when they are required to integrate information 
from more than one source.11 Diminished 
hippocampal volume13 and reduced activity 
of the middle frontal gyrus are associated 
with age-related decline in episodic memory 
retrieval.10 Working memory16 is known to 
share a neurocircuitry overlap with attention 
processes.17 Working memory capacity also 
is closely associated with other cognitive 
functions, such as shifting and inhibition.10 
Enhanced cerebellar activity is related to 
working memory; increased cerebellar activity 

is likely due to compensatory recruitment of 
neurons due to reduced activity in the superior 
frontal gyrus.10 The superior frontal gyrus 
contributes to both working memory as well as 
executive processing.10 

Although the cognitive decline associated 
with aging is inevitable, individuals who 
experience cognitive decline at an increased 
rate are predisposed to worse outcomes. One 
longitudinal cohort study found that adults in 
their 8th and 9th decades of life with preserved 
cognitive function had a lower risk of disability 
and death.18

On the other hand, crystallized cognitive 
functions such as semantic memory,13 short- 
term memory,13 and emotion regulation16 
remain largely intact throughout the aging 
process. Semantic memory, a subtype of 
episodic memory, is related to associated facts 
or interpretations of previous occurrences.19 
This type of memory is detached from an 
individual’s personal experience.20 Semantic 
memory loss classically presents with 
anomia and detectable lesions in the anterior 
and temporal lobes.20 Emotion regulation 
deficits are not a part of normal aging; in 
fact, emotional well-being is known to either 
improve or remain consistent with age.21 
Emotional experiences in patients of advanced 
age may be more complex and unique in 
comparison to other cognitive abilities.22

continued from page 15



Current Psychiatry
Vol. 19, No. 9 21

MDedge.com/psychiatry

disadvantage.4 It is not surprising, therefore, 
that a subset of older adults rate their tech-
nology skills as weak, and technology-based 
tasks as challenging or anxiety-provoking.

However, studies show most older adults’ 
attitudes toward technology remain largely 
positive, and that they are capable of attain-
ing the necessary skills to use informa-
tion and communication technology.4,5 An 
individual’s perception of his/her age, 
age-related beliefs, and self-efficacy are asso-
ciated not only with attitudes toward tech-
nology, but possibly with cognition itself.6 

Education level and socioeconomic fac-
tors also influence a person’s ability to 
become proficient in using technology.7-9 

In fact, socioeconomic factors are more 
strongly related to access to the internet 
than age. Many older adults have inter-
net access, but this access does not always 
translate into full use of its services. 

The Box10-22 (page 20) describes some of 
the effects of aging on the brain, and how 
these changes are reflected in cognitive 
abilities.

The role of cognitive training
Existing interventions for helping older 
adults improve their technology profi-
ciency generally focus on improving cog-
nition, and not necessarily on addressing 
skills learning. Skills learning and cog-
nition are related; however, the brain 
depends on neural plasticity for skills 
learning, whereas cognitive declines are a 
result of gradual and functional worsening 
of memory, processing speed, executive 
functioning, and attention.23 Interventions 
such as cognitive strategy training are 
capable of altering brain neurocircuitry to 
improve attention and memory.10,11 Other 
interventions known to improve cognition 
include exercise10 and processing speed 
training.24 On the other hand, skills learn-
ing is more effectively targeted by inter-
ventions that focus on stimulating realistic 
environments to mimic activities of daily 
living that involve technology. 

Studies have consistently demonstrated 
cognitive improvements associated with 
computerized cognitive training (CCT). 
The Advanced Cognitive Training for 

Independent and Vital Elderly (ACTIVE) 
study was designed to evaluate the effi-
cacy of cognitive training in 2,832 healthy 
adults age >65 across 6 recruitment sites 
in the United States.25 Participants were 
randomized to a control group (no treat-
ment) or to 1 of 3 treatment groups: 

• memory strategy training (instructor-
led, not computerized)

• reasoning training (instructor-led, not 
computerized)

• speed training (no instructor, adaptive 
computerized training). 
Each treatment group received 10 sessions 
of classroom-based training (1 hour each, 
twice per week for 5 weeks). Following 
the intervention, participants who had 
completed ≥8 sessions were randomized 
to receive 4 booster sessions at 11 and 35 
months after the initial training, or no 
booster sessions. 

Each cognitive training program sig-
nificantly improved performance on 
within-domain cognitive tests relative to 
the control group. Effect sizes were large 
immediately following training; they 
declined over time, but were still signifi-
cant at 10-year follow-up. As hypothe-
sized, training effects did not generalize to 
neuropsychological tests in other training 
domains. The booster subgroup of speed 
training showed improved performance 
on a separate functional speed measure 
at 2-year26 and 5-year follow-up.27 Each 
condition showed slower decline in instru-
mental activities of daily living relative to 
the control group.

The Figure (available at MDedge.com/
psychiatry) shows the type of stimuli 
presented in the speed training, a proce-
dure where individuals are taught high-
speed multitasking  by having to identify 
and locate visual information quickly in 
a divided-attention format. A stimulus 
appears in the center of the screen—either 
a car or a truck—and at the same time, a 
“Route 66” sign appears in the periphery. 
For every successful response, the next 
stimulus is presented at a shorter duration 
after every successful response, and more 
slowly after errors. 

Secondary outcome analyses dem-
onstrated that for older adults, speed 
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training reduced rates of driving cessa-
tion,27 improved driving habits, and low-
ered the incidence of at-fault crashes28 
(based on motor vehicle records). Speed 
training also resulted in improvements in 
health-related quality of life,29,30 depres-
sion,31 locus of control,32 and medical 
expenditures.33 An analysis of 10-year 
outcomes34 found that speed training was 
associated with a 29% reduction in risk of 
developing of dementia, while the other 2 
interventions were not. However, despite 
these multiple areas of benefit, there was 
no evidence that new functional skills 
were acquired as a result of the training.26-34

Functional skills training
While there is a long history of using func-
tional skills training to help patients with 
schizophrenia, for healthy older people, 
there are considerably more challenges. 
First, aging is not a disease. Consequently, 
functional skills training is typically not cov-
ered by health insurance. Second, functional 
skills training delivered by a human trainer 
can be expensive and is not readily available. 
Finally, there are no real curricula for training 
functional skills, particularly those that are 
device-based (phone, tablet, or computer).

Recently, researchers have developed a 
functional skills assessment and training 
program that was originally piloted as a 
fixed difficulty simulation as described 
in 2 studies by Czaja et al.2,3 The original 
assessment was used to compare healthy 
control individuals with people with mild 
cognitive impairment (MCI) or schizo-
phrenia. Most recently, training modules 
for 6 different technology-based functional 
tasks have been developed and piloted in 
samples of healthy controls and patients 
with MCI in a randomized trial.35 Half of 
the participants in each of the 2 groups 
were randomized to receive speed train-
ing similar to the ACTIVE study, and the 
other half received skills training alone. All 
participants were trained for 24 sessions 
over 12 weeks or until they mastered all  
6 simulations.

Both patients with MCI and healthy 
controls improved in all 6 simula-
tions. Although patients with MCI were 

considerably less efficient at baseline, their 
training gains per session were equivalent 
to that of healthy controls. Finally, con-
current cognitive training increased the 
efficiency of skills training. At the end of 
the study, functional gains were the same 
for people in both groups randomized to 
either condition, even though individuals 
in the combined cognitive and skills train-
ing interventions received only half as 
much skills training time.

What to tell patients
Older patients might ask their clinicians 
what they can do to “exercise their brain.” 
Let them know that CCT has been shown to 
improve cognitive performance in healthy 
older people, and that there are several 
evidence-based, commercially available 
products for this purpose. Two such self-
administrable systems with supportive 
data are BrainHQ (www.brainhq.com).
and Happy Neuron (www.happy-neuron.
com). Explain that it is likely that the best 
strategy is a combination of cognitive and 
functional skills training. One commer-
cially available functional skills training 
program with supportive data is i-Function  
(www.i-Function.com). (Editor’s note: One  
of the authors, PDH, is an employee of 
i-Function, Inc.)
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Bottom Line
Clinicians should ensure older patients that they have the cognitive capacity to 
learn new technology-related functional skills, and that such patients have the 
opportunity to learn these skills. Clinicians need to be able to identify people who 
are at high risk of not being able to adhere to instructions and suggestions that 
require interactions with technology. Treatment options include computerized 
cognitive training and functional skills training.
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Figure 

Example of speed training from the  
ACTIVE study

ACTIVE: Advanced Cognitive Training for Independent and Vital Elderly


