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Abstract

Objective: Among hospitalised geriatric patients, only half are computer users. However, many of them refrain from using
telehealth solutions. This study aimed to investigate geriatric patients’ computer and Internet habits and digital literacy and
their associations with stress levels and frequency of Internet use.

Methods: Inpatients and outpatients aged 65 years or older, all computer users, were consecutively surveyed. Besides infor-
mation about computer and Internet habits, computer support, and computer stress, the survey also collected information
about digital literacy using the electronic Health Literacy Assessment toolkit.

Results: A total of 124 computer users with a mean age of 80.6± 7.4 years participated in the study from 1 October to 1
December 2019. Most patients received computer support from their children and grandchildren, whereas 6% did not
seek support. They found themselves ‘most familiar with using a keyboard’ (79%), 59% ‘were unfamiliar with the Copy
Paste function’, and only one-third ‘were open to new ways of using computers’. Digital literacy was associated with the fre-
quency of Internet use (P= 0.001), and higher digital literacy was associated with less computer stress (P= 0.01).

Conclusions: Geriatric computer users are challenged by their basic computer skills, which may influence their choice of
participation in telehealth solutions. If telehealth solutions are to succeed among geriatric patients, individualised computer
support based on their basic computer skills and user-friendly computer devices are a prerequisite. For ongoing support, it
is also necessary to introduce people close to the patient to telehealth solutions.
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Introduction
Digital immigrants are described as ‘those who learned to
use computers at some stage during their adult life’1; older
people fall into this category. In contrast, younger people
are far ahead when it comes to digital solutions, for instance,
owning a smartphone or using social media.2,3 Lesauskaitė
et al.4 found that as compared to geriatric patients, healthy
older community dwellers are more prone to using new tech-
nologies, such as cell phones, computers, and the Internet.

Digital literacy and electronic health literacy

The measurement of digital literacy can help identify chal-
lenges related to using computers and other technological

devices. There are several definitions of digital literacy;
for example, the European Commission defines digital liter-
acy in five digital areas of competencies: (a) information,
(b) communication, (c) digital content creation, (d) safety,
and (e) problem-solving. This comprehensive framework
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primarily guides European digital educational pro-
grammes.5 Karnoe et al.6 defined digital literacy more
simply by relating it to basic digital skills and motivation
divided into digital confidence, digital familiarity, and
incentive to use technologies such as computers.

Basic computer skills are required when attending elec-
tronic health (eHealth) portals, such as searching for blood
test results or making appointments with a general practi-
tioner. These eHealth solutions are referred to as eHealth,
which according to the World Health Organization
(WHO) is defined as the use of information and communi-
cation technologies in health and health-related fields.7

Ensuring that digital health services are available to as
many people as possible requires a certain level of eHealth
literacy.a van Deursen and Helpser8 suggested that
because the Internet is primarily text-based, it also requires
a certain level of traditional literacy, such as reading,
writing, and text-understanding skills, which might be
easier to access for those with a higher level of education.

Computer support

Facing new digital solutions challenges older people, and
computer support plays a vital role in adopting technology.
Both family members and professional information tech-
nology (IT) staff can initiate computer use and be technical
supporters in older people.9–11 However, the support
required is multifaceted. In addition to providing informa-
tion on devices available in the market, support is required
to get these devices installed and, not least, to show older
persons how to use them.

In particular, the oldest generations, from 75 years and
above, require support only because these solutions are
digital,9 for instance, when adopting new digital self-
service solutions called e-governance solutions, which are
being increasingly offered by countries to their citi-
zens.10,12–14 These solutions cover areas such as health,
education, social, and employment contexts.14 For instance,
written inquiries to the public are now made through a
digital mailbox.

However, citizens who cannot use these solutions are
still allowed to receive posts by surface mail.15 Again, the
Central Authority on Statistics, Statistics Denmark, found
that the largest proportion of the Danish population who
opt out of digital solutions is that of the oldest citizens,
where 30% of the citizens in the age group between 74
and 84 years deselect these digital solutions; this proportion
increases to 62% for the age group 85 and up.16

Computer stress and cognitive impairment

Confronting new digital solutions may also result in com-
puter stress, which may be another barrier to computer
use among older people.17,18 Folkman and Lazarus19

defined stress as the ‘relationship between the person and

the environment that the person appraises as relevant to
his or her well-being and in which the person’s resources
are taxed or exceeded’. Arcury et al.17 revealed that
people who experienced stress while using a computer
were less inclined to use the Internet than those who experi-
enced no stress.

Some older persons struggle with cognitive impair-
ments, which induce previous computer users to become
non-users.20 Despite cognitive challenges, older people
still need to access telehealth solutions. These solutions
are often simple and intuitive, requiring basic computer
skills,21–25 such as using a keyboard, a touch screen, or
another computer than their own.26

Telehealth and geriatric patients

Telehealth covers many audiovisual two-way telecommuni-
cation technologies, including telemedicine and telerehabil-
itation.27,28 In situations where physical presence is
difficult, telerehabilitation is a solution.29,30 This was a
problem during the COVID-19 pandemic due to
stay-at-home orders and restrictions on face-to-face activ-
ities to prevent the disease’s spread.31,32 These restrictions
might have resulted in physical inactivity, a problem for
older people and a risk factor for developing frailty.33

However, telehealth studies, such as telerehabilitation
involving geriatric patients, are limited.34

A previous feasibility study found recruiting geriatric
patients for a telerehabilitation intervention impossible.
One of the cited reasons for this was that they did not con-
sider themselves to possess sufficient primary computer
skills, even though they had a computer at home.21 For
future telehealth programmes, it is necessary to determine
geriatric patients’ levels of digital literacy. Measuring
digital literacy can be a first step in assisting this population
in taking advantage of similar interventions. Therefore, to
our knowledge, previous studies have yet to investigate
digital literacy among geriatric in- and outpatients. We
used the eHealth Literacy Assessment toolkit (eHLA) ques-
tionnaire to fill this gap.

This study aimed to determine the computer and internet
habits of geriatric patients and whether their digital literacy
is associated with the frequency of Internet use and related
stress levels. Thus, this study sheds light on the challenges
faced by older people when using digital solutions in an
increasingly digitised future.

Research design and methods
We adopted a quantitative cross-sectional study design. The
study period ran from 1 October to 1 December 2019.
Inpatients and outpatients aged 65 years or older were con-
secutively included in the Department of Geriatrics at a hos-
pital in Denmark. In this study, we assessed geriatric
patients admitted to the emergency department (ED),
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inpatients from two geriatric wards, and outpatients refer-
ring to a geriatric falls clinic for eligibility.

The inclusion criterion was computer use before hospital
admission. We excluded patients who did not understand
Danish, were screened to be cognitively impaired, could
not participate in the survey, or were terminally ill. All
patients were screened for possible cognitive impairment
using the Short Portable Mental Status Questionnaire
(SPMSQ) to ensure valid patient responses. The SPMSQ,
which comprises 10 items related to memory, orientation,
attention, language, and calculation, was validated and
translated into Danish.35 The error range in the SPMSQ is
0–10, where four or more errors indicate possible impaired
cognition. Since the SPMSQ only provides a momentary
snapshot of the cognitive status and the interviews with
some patients were conducted during their hospitalisation,
the eHealth record (EHR) was reviewed for patients who
made four or more errors in the SPMSQ. Patients whose
records stated that they had normal cognitive function in
everyday life before admission were included in the
study; otherwise, they were deemed ineligible. We used
the CROSS checklist for reporting survey studies from
the EQUATOR network.36

The primary outcome was the patients’ digital literacy,
which was measured by the digital part of the eHLA ques-
tionnaire. Secondary outcomes involved stress related to
computer use and the patients’ computer habits, such as fre-
quency of internet use, computer support, digital services,
and social networking, and whether digital literacy is asso-
ciated with stress levels.

Data sources

The data in this study were obtained from three sources: one
validated questionnaire, data collected via the EHR, and
questions formulated by the authors:

1. Patient characteristics were retrieved from the patients’
EHRs, including information on age, sex, education
level, state of frailty, habitation status, and housing.

Age was divided into three groups: (a) 65–74 years,
(b) 75–84 years, and (c) ≥85 years.

Education level was categorised into four groups
according to the former Danish education system: (a)
those who had completed Grade 7, (b) those who had
completed Grades 8–10, (c) trained workers, and (d)
those who had completed high school and further or
higher education.

Frailty was measured using the multidimensional
prognostic index (MPI), a cumulative deficit model vali-
dated and translated into Danish based on the
Comprehensive Geriatric Assessment.37,38 The MPI
includes the following frailty predictors: social, medica-
tion, functional, cognitive, morbidity, nutritional, and
pressure sore risk status. The MPI categorises patients

into three levels: MPI-1, non-frail; MPI-2, moderately
frail; and MPI-3, severely frail.38

Habitation status was categorised into two groups:
(a) living alone and (b) living with someone (spouse,
next of kin, or partner).

Housing was categorised into three groups: (a) living
in one’s own home, (b) living in sheltered housing, and
(c) living in an institution.

2. We measured digital literacy based on the eHLA ques-
tionnaire. eHLA was translated into English, validated,
and tested on a general population sample and a sample
referred to an outpatient clinic (N= 475), where 28% of
the patients were 60 years or older.6 eHLA is suitable
for screening purposes in projects involving telehealth
solutions6 by ‘providing the means for gaining insight
into people’s health-related literacy as well as their con-
fidence, familiarity, and motivation related to digital
solutions’, such as computers.6 The eHLA question-
naire is divided into seven tools that can be used
together or separately: four with health literacy and
the remaining three with digital literacy. We chose to
use the three digital tools to investigate our respondents’
digital literacy, which primarily focused on basic com-
puter skills and their incentives (motivation) to use com-
puters. These tools comprise 14 questions reflecting (a)
technology familiarity, (b) technology confidence, and
(c) ‘incentive for engaging with technology’ in the ana-
lysis.6 The items in the three digital tools in eHLA are
rated on a 4-point Likert scale; the higher the score,
the more digitally literate the participant is considered:
• Tool 5. Technology familiarity: ‘How familiar are

you with the following items?’ The response
options range from 1, not at all familiar, to 4, com-
pletely familiar (six questions).

• Tool 6. Technology confidence: ‘How confident do
you feel…?’ The response options range from 1,
very unconfident, to 4, very confident (four
questions).

• Tool 7. Incentives for engaging with technology:
‘How much do you agree or disagree with the fol-
lowing statements?’ The response options range
from 1, strongly disagree, to 4, strongly agree
(four questions).
Words such as keyboard, user name, or touch screen

were read in Danish and English if the respondents
recognised only one of the languages. If the respondent
was not conversant with the word technology, this was
replaced with the word computer. All 14 questions are
displayed in total length in Figure 1.6

3. Additional questions collected information about the
following:

Stress levels related to the use of the computer and
internet were measured following Arcury et al.’s17
study and divided into the following five levels: no,
low, moderate, high, and very high stress.
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Internet use frequency was categorised by Arcury
et al.17 into three groups: never, less than once a day,
and at least once a day.

We counted the number of electronic devices cate-
gorised into computers, tablets, landline phones,
mobile phones, and smartphones. These devices were
chosen to represent technologies that older people fre-
quently are expected to use.

Computer support was categorised into no support
and support from a spouse/cohabitant, children/grand-
children, friends/acquaintances, or professional IT staff.

We asked the responders what they were searching on
the Internet—for example, news, health information,
YouTube, search engines (e.g. Google or Bing), games,
and recipes. All items were in the form of yes/no questions.

We also asked what type of digital services the respon-
ders used—for example, Internet banking or patients’
digital mailboxes (e-Boks), a Danish national email
service. All items were in the form of yes/no questions.

To obtain information on the respondents’ social net-
working practices, we asked if they were using
Facebook, Instagram, Skype, or FaceTime. All items
were in the form of yes/no questions.

Data collection

Before the study began, two interviewers were trained in
surveying by pretesting the questionnaire in a sample of
patients recruited from the same geriatric wards and falls
clinics where the study occurred. The two interviewers
reached an agreement after 10 patients.

We conducted interviews with inpatients in the patients’
private hospital rooms and outpatients in facilities appurten-
ant to the falls clinic. The survey took about 20 minutes.
Moreover, to avoid a low response rate, especially among
the frailest patients,39 the questionnaire was conducted
orally by reading the questions aloud to the patients.
The interviewers were aware of being as neutral as possible
regarding the questions and the answers. Patients dis-
charged directly from the ED were asked to be contacted
by phone shortly after discharge. A project therapist was
responsible for data registration in a REDCap database.40

Sample size

To calculate the sample size, we performed a power ana-
lysis based on numbers from the Central Authority on

Figure 1. Digital literacy in geriatric computer users.
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Statistics, where 87% of people aged 21–64 years and 52%
of people aged 65–89 years responded to what extent they
feel equipped to use the Internet with their IT skills.41 We
included the proportion that answers ‘to a great extent or
some extent’ in the two age groups in this power calcula-
tion. The power analysis indicated that 80 respondents
were needed based on these percentages. To obtain a suffi-
cient number of respondents for an adjusted analysis, we
added 10% per variable, resulting in another 32 respondents
corresponding to the four variables used in the analysis for
adjustment.42 Two-sample comparisons of proportions
required a minimum of 112 patients for a significance
level of 0.05 and a power of 90%.

Statistical analysis

The respondents’ characteristics, computer and Internet
habits, use of electronic devices, and need for computer
support were described as frequencies and percentages for
categorical variables and as means and standard deviations
(SD) for continuous variables. Digital literacy (the eHLA
questionnaire) was presented by means of first adding the
scores and then dividing the total score by the number of
questions within the individual item. Linear regression ana-
lysis was performed to investigate associations between tech-
nology familiarity, confidence, incentives and stress levels,
and Internet use frequency. The model was adjusted stepwise
for age, sex, frailty, and level of education and was examined
for confounding factors and effect modification. No effect
modification was found. We used Stata version 17.

Compliance with ethical standards

This study was approved by the Danish Data Protection
Agency (1-16-02-201-17) and complied with the principles
of the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards.43 According to the
Committees on Health Research Ethics in Denmark,
written informed consent is not required for health
science questionnaire surveys and interview surveys that
do not include human biological materials.44 Therefore,
written informed consent was not obtained in this study.
Verbal informed consent was obtained from all subjects
before the start of the survey, and everyone was informed
of their right to withdraw their participation at any time.
All questionnaire responses were anonymised.

Results

Respondents

The response rate was 96%; 124 geriatric computer users
out of 129 responded to the survey.

The computer users had a mean age of 80.6± 7.4 years,
and 58% were female. A total of 39% of the responders had

further or higher education. Most (91%) were living in their
own homes. One patient was staying in a nursing home, as
seen in Table 1

Digital literacy. The respondents had a mean score in the fol-
lowing: technology familiarity: mean (±SD) 2.5 (0.9),
range (1–4); technology confidence: mean (±SD) 2.8
(0.88), range (1–4); and technology incentive: mean
(±SD) 2.8 (0.86), range (1–4).

As seen in Figure 1, the responders found themselves
‘most familiar with using a keyboard’ (79%). The following
most familiar function when using a computer was writing
their ‘user name’ (63%). The function the responders found
‘not at all familiar’ with is the ‘Copy Paste’ function
(59%). One-third found themselves ‘completely confident’
in ‘using a computer in general’, but 46% ‘were not at
all confident’ when ‘using another computer’. A total of
51% of the responders were ‘utterly confident in searching
for information online’. A more significant part of the
respondents corresponding to almost 80% were ‘fond of
their computers’. However, only 37% were ‘interested in
using computers’, and only one-third were ‘open to new
ways of using computers’ (see Figure 1).

Stress levels, electronic devices, and computer and Internet
habits. A total of 61% of the respondents experienced no
stress while using a computer, whereas around 9% experi-
enced high or very high stress levels. More than 90% of
the respondents used a desktop and laptop computer, half
were landline users, and 59% owned a smartphone.
Divided by age, 87% in the 65–74 age group owned a
smartphone. In the age group 75–84 years, 66% were smart-
phone owners and 29% in the age group 85 years or older.
A total of 63% went online at least once a day. Internet
banking and email were the two most frequently used inter-
net services, whereas YouTube was used by only 2% of the
respondents (see Table 2).

Computer support. A total of 6% of the respondents did not
seek computer support, whereas 65% sought support from
their children and grandchildren (see Table 2). As seen in
Table 1, 41% were living with a spouse or cohabitant. Of
those, 33% sought support from their partners, while 48%
also sought support from their children and grandchildren.
Among those living alone, 74% sought support from their
children and grandchildren.

Digital literacy and the association between digital
literacy and stress levels and digital literacy and
Internet use frequency

Technology familiarity was not associated with stress
levels when adjusting for age, sex, state of frailty, and
education level. In terms of confidence in using
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computers (e.g. using a computer other than one’s own or
finding information online), no associations were found
with stress levels after adjusting for age, sex, state of
frailty, and education level (see Table 3). As seen in
Table 3, the third dimension, incentives for engaging with
technology, was significantly associated with less stress
after adjusting for the characteristics mentioned above.

Significant associations between Internet use frequency
and technology familiarity, confidence, and incentive were
found after adjusting for age, sex, state of frailty, and edu-
cation level, as seen in Table 3. The lower the technology
familiarity, confidence, and incentive, the lower the
Internet use frequency.

Discussion
To the best of our knowledge, this survey is the first
research study to investigate computer and internet use
among a population of geriatric patients. The survey
results indicated that most of the respondents were fond
of their computers but only a few were confident in using
others’ computers. More than a third were open to new
ways of using computers. We found that internet banking
and email were the most common reasons geriatric patients
went online. Stress-related to computer use was not perva-
sive in this population. Higher digital literacy levels were
associated with more frequent internet use. Children and
grandchildren most commonly provided computer support
to the elderly.

Digital literacy

In this survey, we evaluated the responders’ digital literacy
based on the basic computer skills often required in telereh-
abilitation or other telehealth solutions. We found that older
people faced challenges in these basic skills. Most respon-
dents were fond of their computers, but they did not feel
motivated enough to use others’ systems or to try new

Table 1. Patient characteristics among geriatric computer users.

Patient characteristics N= 124

Age, mean (SD) 80.6 (7)

Sex, n (%)

Male 52 (42)

Female 72 (58)

Patient groups, n (%)

Inpatients 82 (66)

Outpatients 42 (34)

Housing, n (%)

Own home 113 (91)

Sheltered home 10 (8)

Nursing home 1 (1)

Living status, n (%)

Living with someone 51 (41)

Living alone 73 (59)

Education, n (%)

≤7 years 22 (18)

8–10 years 24 (19)

Trained worker 30 (24)

High school, further or higher education 48 (39)

Frailty, n (%)

Non-frail 47 (38)

Moderately frail 60 (49)

Severely frail 16 (13)

Missing 1 (0.8)

Prescribed medication, n (%)

0–3 10 (8)

4–7 45 (37)

8 or more 68 (55)

(continued)

Table 1. Continued.

Patient characteristics N= 124

Missing 1 (0.8)

Home help, n (%)

No help 74 (60)

Receive home help 35 (29)

Receive help from relatives or friends 14 (11)

Missing 1 (0.8)
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features on their own computers. However, using other
systems or trying new features on their own computers
can become a reality if they have to use a computer for tele-
health solutions, such as telerehabilitation, if there, for
instance, is a requirement for a specific exercise application
or a particular screen size. They might also be required to
operate in ‘Computer Settings’ and, for instance, add an
external camera or a load speaker.26 These are all essential
skills for younger computer users. However, the telehealth
solutions offered to older people can provide support in
advance for setting up a computer and installing various
computer devices. This support could be based on their
level of digital computer literacy.

We assessed the digital literacy level using the eHLA
questionnaire’s digital part.6 Holt et al.45 used eHLA
among entry-level nursing students with a mean age of
24.6 years. These young students achieved a mean score
of 3.52 (3.25–4.00) for technology familiarity, 3.41
(3.00–4.00) for technology confidence, and 3.46 (3.16–
4.00) for technology incentive. These authors achieved
similar results for an older population with a mean age of
56.5 (18–89 years) while examining differences in
eHealth literacy levels between users and non-users of
digital health services.46 A four-patient case study suc-
ceeded in conducting telerehabilitation in a geriatric popu-
lation and found, like the two studies mentioned above, an
almost 1-point higher score in all three dimensions of the
digital part of the eHLA questionnaire than in the present
study.26 However, whether the scores found in the three
studies indicate an appropriate level of digital literacy to
adopt a digital solution has yet to be further discovered,
for example, by developing cut-off scores. These cut-off
scores can be applied to selected populations before intro-
ducing a new digital solution.

Table 2. Computer and Internet habits.

Computer users N= 124

Computer support, n (%)

No support 7 (6)

Support from spouse 18 (13)

Support from children/grandchildren 84 (65)

Support from friends 22 (17)

Support from professional IT employee 12 (10)

Frequency of internet use, n (%)

Never 4 (4)

Less than once a day 40 (34)

At least once a day 75 (63)

Missing 5 (3)

Stress when using computer, n (%)

No stress 72 (61)

Low stress level 22 (14)

Moderate stress level 14 (12)

High stress level 7 (6)

Very high stress level 4 (3)

Missing 5 (4)

Search the Internet, n (%)

Facebook/Instagram 47 (38)

Skype/FaceTime 27 (22)

Health information 58 (47)

Search engine (Google/Bing) 26 (21)

Online news 65 (52)

Internet banking 98 (79)

Mail 90 (70)

YouTube 3 (2)

Online games 29 (23)

(continued)

Table 2. Continued.

Computer users N= 124

Recipes 5 (4)

Others 15 (12)

Use of electronic devices, n (%)

Desktop or laptop computer 114 (92)

Tablet 50 (40)

Landline phone 61 (50)

Mobile phone 50 (41)

Smartphone 73 (59)

Computer support, search the Internet, and use of electronic devices have
more answer options.

Jørgensen et al. 7



Stress levels

The adoption of computer technology is complex. Learning
‘computer language’ can be challenging; older people even
forget the key to press on the keyboard.47 For some, this
may be stressful and associated with less frequent use of
the Internet and lower eHealth literacy.17 Only approxi-
mately 10% of the respondents in the present study experi-
enced high or very high stress levels when using a
computer. Yagil et al.48 examined everyday technologies
(EDTs) and their associations with self-efficacy, stress
appraisal, and coping strategies. They defined self-efficacy
as ‘a personal resource significantly affecting stress and
coping’. They hypothesised that high EDT self-efficacy
generates an inner and social responsibility to at least try
to use the technology, which might generate stress.
Contrary to their expectations, they found a positive associ-
ation between EDT self-efficacy and stress related to EDT
use. In our study, the observed lack of stress in geriatric
patients with low digital literacy may be because they
know they can ask for support or drop out of the technology
and seek another solution. In an interview, Schreurs and
Quan-Haase12 found that older adults did not worry about
their less experience with technology compared to
younger generations; instead, their reactions were of
being amazed and staying positive. We cannot rule out
the fact that the same reasons for not experiencing stress
also apply to our population. However, referring to the
last tool in the eHLA questionnaire, which investigates
motivation or incentives for engaging with computer tech-
nology, we found that lower motivation led to increased
stress levels among the respondents. Arcury et al.17 found
an association between computer stress and the degree of
eHealth literacy. The less literate they believed they were,

the more computer-related stress they experienced. Czaja
et al.49 investigated the relationship between computer
use and anxiety and found that those who did not believe
in their computer skills experienced more anxiety related
to computer use. Ellis et al.50 found a negative association
between computer interest and anxiety. The fact that
respondents in the present study could see an advantage
in using computers and were curious and dared to learn
more digital skills can be a motivating factor,51 which
may primarily come from those who already have a
certain degree of digital literacy and vice versa. For those
with weak digital skills, the motivation disappears and com-
puter stress arises.

Frequency of Internet use

Unsurprisingly, we found strong associations between the
frequency of internet use and digital literacy. The higher
the degree of digital literacy, the more frequent the
Internet use. Frequency of internet use was also related to
age, with 86% of the respondents aged 65–74 years going
online at least once a day but only 55% of those aged 75
years or older going online on a daily basis. In 2017–
2018, Statistics Denmark found somewhat lower percen-
tages, with 51% of people aged 65–74 years and 23% of
people aged 75 years or older going online several times
a day. Whether this difference in proportions in the same
age groups is due to our study asking about going online
once a day and Statistics Denmark asking about several
times a day cannot be determined. However, it seems that
this population of cognitively well-functioning geriatric
patients’ frequency of computer use does not lag behind
that of the older population in general.

Table 3. Associations between digital literacy and level of computer stress and Internet frequency.

Coefficient 95% confidence interval P-value Adjusted coefficient 95% confidence interval P-value

Technology familiarity (n= 117), mean (±SD) 2.5 (0.9), range (1–4)

Level of computer stress −0.2 (−1.08; −0.65) 0.6 −0.16 (−0.98; 0.66) 0.7

Frequency of Internet use 4.5 (2.96; 6.02) 0.001 3.3 (1.78; 4.79) 0.001

Technology confidence (n= 118), mean (±SD) 2.8 (0.9), range (1–4)

Level of computer stress −0.40 (−1.06; 0.07) 0.09 −0.41 (−0.96; 0.15) 0.12

Frequency of Internet use 3.1 (2.10; 4.07) 0.001 2.6 (1.65; 3.62) 0.001

Technology incentive (n= 117), mean (±SD) 2.8 (0.9), range (1–4)

Level of computer stress −0.78 (−1.35; −0.21) 0.008 −0.76 (−1.30; −0.20) 0.008

Frequency of Internet use 3.4 (2.35; 4.36) 0.001 2.7 (1.69; 3.72) 0.001
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Computer support

In the present study, most geriatric patients receive com-
puter support from their children or grandchildren; only
10% rely on professional IT assistance, and 6% receive
no support. Arcury et al.17 found that computer support
was linked to being married. Berner et al.52 concluded
that living with someone allows computer users to seek
support from their partners if necessary. In our study,
13% sought computer support from their partners.
However, almost half of those living with someone also
sought support from their children or grandchildren.
Similarly, Luijkx et al.11 found in an interview that children
and grandchildren were more often involved in providing
IT solutions to older relatives, even though the older
persons were married. This support suggests that older
people depend on younger generations even if they live
with someone. This may be because their spouse is of the
same age, and their computer skills are no better, perhaps
even worse.

Among those living alone, who constituted the majority
of our population, 74% sought computer support from their
children and grandchildren. Thus, both groups frequently
resorted to these younger generations for their computer
problems. These findings are in line with those obtained
by Schreurs and Quan-Haase12 and Hayat et al.,53 who pos-
tulated that older people achieve the best introduction to
and learning for computer devices and support access to
online health information in a social context through
family, friends, and peers. All of this could result in
improved health outcomes. Therefore, it is important to
ask patients from whom they seek support and suggest
that those ‘helpers’, if possible, participate when the
patients are introduced to telehealth solutions. For those
for whom social ties are not always present, involving a
caregiver might be a more viable solution.

Education level

The education level of geriatric computer users in the
present study was higher than that of computer non-users
found in a previous study conducted among the same popu-
lation.54 In that study, 50% had finished seventh grade,
while only 16% had undertaken further education.54 In
the present study, only 18% had finished seventh grade,
whereas a more significant proportion (39%) had a higher
education level. These differences can be explained by
the exclusion of computer non-users in the present study.
Other studies have found that education level influences
computer and internet usage.17,52 Berner et al.52 postulated
that a higher education level suggests curiosity to learn new
skills, thus facilitating familiarisation with using a com-
puter. A recent study by Bevilacqua et al.55 has shown
that eHealth training in older people has improved digital
competence related to health.

Age-related cognitive challenges

We excluded patients with an SPMSQ of four or more
errors in this study. This decision was made for the follow-
ing reasons: to ensure that we got valid answers from the
responders and because we expected cognitively impaired
older people to be too challenged when it came to computer
use and telehealth solutions, such as telerehabilitation.
Instead, they need a face-to-face training offer, for instance,
at a community centre for older people or in their own
homes under the supervision of a physiotherapist.
However, the COVID-19 pandemic forced many older
people to avoid social contact; thus, this physical training
was not possible.31 In the future, it is essential to be more
proactive and to develop telehealth solutions that can be
used in connection with, for instance, telerehabilitation
interventions directed at older people with cognitive impair-
ment. The equipment used must be as intuitive and user-
friendly as possible, just as turning on the television.56

Strengths and limitations

All patients in contact with the geriatric ward during the spe-
cified period were consecutively screened for eligibility,
resulting in a response rate of 96%. Research within this
population is often challenging.57,58 We could have expected
a low response rate in this study, too, and thus lower gener-
alisability, as only the non-frail patients responded to the
questionnaire. A low response rate was avoided by reading
the questions aloud to all the participants. This high response
rate has ensured good external validity.

Using the eHLA questionnaire gives specific examples
of computer functions that the responders find challenging,
such as the Copy Paste function or using a computer other
than their own. More studies in the future where eHLA is
used may give a more precise indication of which score
indicates that the person is digitally literate to use a com-
puter without the need for support and which scores indi-
cate that the person needs support.

Older people are challenged by age-related cognitive
changes.20 As the average life expectancy increases, there
will similarly be an increase in the number of older people
with cognitive challenges. Czaja et al.20 discuss the impact
of age-related changes in cognition on the use of computers
and other technological solutions. To screen for cognitive
abilities, we used the SPMSQ. However, the SPMSQ is
only a screening tool. We chose to exclude cognitively
weak geriatric patients. We did not make an in-depth exam-
ination of the responders’ cognitive abilities. Cognitive disor-
ders not captured by the SPMSQ might contribute to the
explanation of this older population’s level of digital literacy.

Conclusion
This study found cognitively well-functioning geriatric
computer users to be fond of their computers, but only
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about a third were interested in computers and open to new
ways of using them. The digital literacy rate decreases
with age, and the frequency of internet use is associated
with digital literacy. In general, most geriatric computer
users do not experience computer stress, but they are chal-
lenged by their basic computer skills, which may influence
their choice of participation in telehealth solutions.
Therefore, ongoing support shall be provided if possible
by family or caregivers or other persons close to the
older person.

Perspective
Knowing the computer and internet habits of the oldest
population is vital to help this group move towards more
digitally connected lives.

Although most patients in this study used a desktop com-
puter, it should be possible to access telehealth solutions
from other devices, such as tablets or smartphones. These
devices may be more manageable for some patients to
use. User involvement in the earliest stages may be
crucial when developing computer devices. Older potential
telehealth users are a very heterogeneous group; therefore,
there must be representatives from different age groups
and education levels, and the least educated must also be
involved. It may be necessary to make more targeted
efforts to offer courses in the use of computers and the
Internet among older citizens. These courses could be
based on a measurement of their digital literacy. Future
studies should explore initiatives that can increase digital
literacy among older computer users, as well as what moti-
vates them to use a computer and what they need to develop
their computer skills, all of which can contribute to increas-
ing the adoption of telehealth solutions.
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