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Abstract

Background: Malnutrition is prevalent in older patients, which is associated with severe consequences such as a decline in
functional status, increased risk of readmission, and increased mortality. A tablet-based eHeal th solution (Food' n’ Go) was recently
devel oped and introduced at our clinic to support older patients’ involvement in nutritional interventions during their hospitalization,
thereby enhancing their awareness and motivation for choosing the right food to obtain sufficient calorie and protein intake. To
reap the full benefits from the eHealth solution, the technology should be introduced and accompanied by support that targets
the end users' competence level and needs.

Objective: Inthis study, we aimed to explore older patients’ readiness (ie, competence, preferences, and attitudes) toward the
use of information and communication technology (ICT), and to identify the factors that may act as barriers or facilitators for
their engagement with health technol ogy.

Methods: A descriptive and explorative study was performed using triangulation of data derived from semistructured interviews
and questionnaires (based on the Readiness and Enablement Index for Health Technology [READHY] instrument). Older
hospitalized patients (age =65 years; N=25) were included from two hospitals in Denmark.

Results: The mgjority (16/25, 64%) of the older patients (median age 81 years) were users of ICT. The qualitative findings
revesled that their experiences of benefits related to the use of ICT facilitated usage. Barriersfor use of ICT were hedlth-related
challenges, limited digital literacy, and low self-efficacy related to ICT use due to age-related prejudices by their relatives and
themselves. The qualitative findings were al so reflected in the low median scores on the eHealth Literacy Questionnaire (eHL Q)
READHY scaleswithin dimensions addressing the user’sknowledge and skills (eHLQ1:1.8; eHL Q3: 2.0), and the user experience
(eHLQG6: 2.0; eHLQ7: 1.5).

Conclusions: Older patients are potential users of ICT, but experience avariety of barriersfor using eHealth. When introducing
older patientsto eHealth, it isimportant to emphasi ze the possible benefits, and to offer support targeting their knowledge, skills,
and motivation.

(IMIR Hum Factors 2021;8(2):€27005) doi: 10.2196/27005
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: decreased physical function [1], prolonged hospitalization [4],
Introduction readmissions [5], and mortality [1,4,6]. Multiple interventions

Malnutrition is a prevalent and challenging areaiin health care  [@/g€ting the prevention of malnutrition in older patients have
for older patients [1-3] with severe consequences such as P€en investigated, and the mgority consist of dietary
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interventions with varying effects [7-9]. To support older
patients in eating adequately, interventions that address the
individual’s motivation and preferences are required [10].
Hence, patient involvement is a prerequisite, and eHealth
technology may be a useful tool in this regard. However, few
technology studies have focused on the management of
malnutrition, and only a limited number of such studies have
included older patients. It is commonly considered that older
patients do not utilize and benefit from digital technologies
[11-13]. Due to this faulty assumption, older people are given
less opportunitiesto use eHealth [13,14]. Indeed, former studies
have described a positive attitude among older patients toward
digital technologies [15-18], but that they may have less
experience with these tools than younger people [19]. These
results are supported by data from Statistics Denmark, which
show asteady increasein the use of digital technol ogiesamong
older age groups; in 2019, 85% of people aged 75 to 89 years
used internet banking compared to only 61% in 2011 [20].
Former studies have investigated the specific barriers for older
patients to use digital technologies [11,16,17,21], identifying
lack of digital literacy, knowledge, and confidence in using
technology as predominant barriers. However, thisisanew and
expanding research area and the evidence remains limited.
Moreover, an understanding of older patients’ capacity to engage
with digital technologies requiresinsight into their knowledge,
skills, and perception of the technology (ie, eHealth literacy)
[22], taking the social context into consideration [23]. Recently
the Readiness and Enablement Index for Health Technology
(READHY) instrument was devel oped, which can capture not
only individuals' eHealth literacy but also the social context,
and their ability to manage the burden of treatment and illness
[24].

In a recent project implemented at two hospitals in the
Copenhagen area, our research group, in collaboration with the
information technology company Movesca, developed a new
eHealth solution (Food' n’ Go) with the aim of supporting older
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patients (>65 years) to participate in nutritional interventions
while hospitalized, thereby enhancing their awareness and
motivation for eating sufficiently [25]. Food'n’Go is an app
provided on acomputer tablet where the patients can (1) access
amenu of food choices, (2) order meals, (3) register food intake,
and (4) receive feedback. To reap the full benefits from such
an eHealth solution, it should be introduced and accompanied
by support targeted to the end user’s competence and needs.
Therefore, as an adjunct study to the above technology study,
we are developing an educative intervention supporting older
patientsin their use of thiseHealth tool to increase the adoption
and advantages of using the technology. Development of such
an educative intervention requires not only knowledge of the
end user's competencies, needs, and abilities to participate in
the nutritional interventions but also to address the readiness
for usage of technology.

Toward this end, the aim of this study was to explore older
patients competencies, preferences, and attitudes toward use
of information and communication technology (ICT), and to
gain an understanding of the barriers and facilitators for their
motivation to engage with eHealth.

Methods

Design

The overall design has been reported elsewhere [26]. Briefly,
thisreport builds on field studies that addressed ol der patients
competencies, preferences, and attitudes toward food and
technology. The focus on nutrition and food has been reported
previously [26]. We here report our findings in relation to the
technology perspective. In short, we recapture the principl es of
the study design to establish the context for the results, analysis,
and discussion. This study applied adescriptive and explorative
design using data triangulation. Table 1 illustrates the
methodology for inclusion, recruitment, data collection, and
analysis.
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Table 1. Description of participant recruitment, inclusion and exclusion criteria, data collection, and data analysis.

Stage of the study Description

Recruitment: consecutive sampling

Inclusion criteria Age =65 years (N=25)

Admitted at one of the two selected hospital units specialized in internal medicine: Hospital A (n=12)

and Hospital B (n=13)

Exclusion criteria Total excluded N=60

Already included (n=6, 10%), unwilling to participate (n=12, 20%), terminal illness (n=2, 3%), discharged
before inclusion (n=13, 22%), unable to provide informed consent (n=27, 45%)

Data collection
Time period March 2017 to July 20172

Interviews

Data analysis
Qualitative data
Quantitative data
Descriptive statistics
Test statistics

Individual semistructured interviews, interview guided by READHYP dimensions

Content analysis; coded with an inductive approach using the management software program NVivo 11

READHY scores, participant characteristics

)(2 (categorical variables), Mann-Whitney U test (continuous variables); P<.05 indicated significance

analyzed with SPSS version 25

8 xcept for two male participants who were included in March 2018 due to overrepresentation of women.

PREADHY: Readiness and Enablement Index for Health Technol ogy.

Participants and Procedure

The participants (25 hospitalized patients) were recruited from
two units specialized in internal medicine from two hospitals
under the same administration in Denmark. To capture as much
variation as possiblein competencies, preferences, and attitudes
toward ICT in the group of older patients, we consecutively
included the participants using a cross-sectional sampling
strategy. On randomly selected days, patients fulfilling the
inclusion criteria were included. To ensure heterogeneity in
terms of socioeconomic status, we purposefully included
participants from two different hospital units. Thetwo hospitals
(Hospital A and Hospital B) serve different populations
regarding socioeconomic status. People living in the uptake
areaof Hospital B have alower socioeconomic status compared
tothosein the uptake areaof Hospital A. In Table 1, we describe
eligible patients and reasons for nonparticipation.

Data Collection and Analysis

The data included both qualitative and quantitative data from
semistructured interviews and the READHY questionnaire. The
25 participantswere asked tofill inthe READHY questionnaire,
followed by individual interviews with the first author (RT).
The interviews were performed at the hospital to gain an
understanding of the experiences, competencies, and attitudes
of older patients toward the use of ICT and their management
of nutritional needs. Aninterview guide based on the dimensions
from the READHY tool was developed and used. The first
author undertook the data collection. We planned to include
10-12 participants from each hospital unit and to evaluate
whether categories of participants scoring high and low in the
READHY themes of self-management, social support, and
eHealth literacy were represented, and that saturation with
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respect to new aspects of ICT usage or understanding of
nutrition was achieved. For Hospital B, we lacked some male
representatives and therefore included atotal of 13 participants
from this hospital.

Qualitative content analysis was used [27,28]. To ensure
trustworthiness, the analysis and interpretation of the qualitative
data were carried out as follows. The coding of the first three
transcribed interviews was reviewed and discussed with all
authors. The transverse analysis and interpretation were
performed in collaboration between two authors (RT and TL)
and were discussed with the other author (LK) until consensus
was reached. The interviews were conducted, transcribed, and
analyzed in Danish. Quotationsincluded herein weretrandlated
into English by a bilingual trandlator in collaboration with RT
to ensure the meaning was not distorted.

Theoretical Framewor k

As previously reported, we used the READHY instrument asa
theoretical framework to explore the informants capacity to
utilize an eHealth solution. READHY is a psychometrically
vaidated instrument devel oped to measure an individua’ s health
technology readiness [24]. It consists of 65 items covering 13
dimensions from three distinct instruments measuring the
concepts of eHealth literacy, hedth literacy, and
self-management. The READHY instrument is based on the
concepts of eHealth literacy comprising the seven dimensions
from the eHealth Literacy Questionnaire (eHLQ) [29], which
address: (1) the user’'s knowledge and skills (eHLQL, eHLQ2,
and eHL Q3); (2) the user experience (eHLQ6 and eHLQ7); (3)
the users’ trust toward digital technology (eHLQ4); and (4) the
user's motivation for engaging with the technology (eHL Q5).
It has been argued that an individua’s capability to utilize
eHeadlth is influenced by their competence in managing the
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burden of treatment and illness, as well as the social context
such as social support [23,24]. READHY addresses social
aspects such as support from relatives and health care
professionals in two dimensions from the Health Literacy
Questionnaire (HLQ; HLQ1 and HLQ4) [30]. Additionally,
READHY containsfour dimensionsfrom the Health Education
Impact Questionnaire (heiQ) [31], which addresses perspectives
of self-management: self-monitoring and insight into their own
health (heiQ3), constructive attitudes and approaches (heiQ4),
skill and technique (heiQ5), and emotional distress (heiQ8).
The 13 distinct dimensions captured in the READHY instrument
are measured on a Likert scale with the following response
categories: 1, strongly disagree; 2, disagree; 3, agree; and 4,
strongly agree. Within each dimension, the items sum up to a
composite score: 1 istheleast desirable score and 4 isthe most
desirable score.

Table 2. Participant characteristics.

Terpeta

Ethical Consider ations

Mandated by the Danish Data Protection Agency, the study was
approved by the Capital Region of Denmark (loca record
number HGH-2017-021). The Regional Ethical Committee (j.nr
H-17006045) eval uated the study and found that ethical approval
was not required. Verbal and written information about the
study were provided to all participants by RT and they signed
an informed consent form.

Results

Patient Characteristics

A total of 25 out of 85 eligible patients were included in this
study. The median agewas 81 years and 13 (52%) of the patients
werewomen. Further patient characteristics are summarized in
Table 2. Theresultsin Table 2, except for thoserelated to digital
use, were previously reported [26].

Variables Total sample (N=25) Hospital A (n=12)  Hospital B (n~=13) P value®
Age (years), median (IQR) 81 (72-88) 82 (73-90) 81 (70-88) 55
Sex (female), n (%) 13 (52) 5 (42) 8(62) 32
Civil status; living alone, n (%) 13 (52) 6 (50) 7(54) .85
Digital use; use of ICT®, n (%) 16 (64) 9(75) 7(54) 27
School level, n (%) 40

<7 years 8(32) 2(17) 6 (46)

8-9 years 6 (24) 3(25) 3(23)

10-11 years 9(36) 6 (50) 3(23)

Upper Secondary School Leaving Examination 2(8) 1(8) 1(7)
Education level, n (%) .25

Comprehensive® 6(24) 2(17) 4(31)

Short education® 11(44) 4(33) 7(54)

Medium education® 6(24) 4(33) 2(16)

Long education’ 2(8) 2(17) 0(0)

3Pearson x2 test was used for categorical variables and Mann-Whitney U test was used for continuous variables.

BICT: information and communication technol ogy.

Corresponding to International Standard Classification of Education-2011 levels 1 and 2.
dCorrespondi ng to International Standard Classification of Education-2011 levels 3, 4, and 5.
€Corresponding to International Standard Classification of Education-2011 level 6.
fCorraspondi ng to International Standard Classification of Education-2011 levels 7 and 8.

Quantitative Analysis

The informants were interviewed on the third day after
admission. No dignificant differences in informants
characteristics between Hospital A and Hospital B were found.
The informants' scores from the READHY instrument are
summarized in Table 3. The informants from Hospital A had a
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higher score on 11 out of 13 scales. However, only significantly
higher scores were found for two scales: “ Self-monitoring and
insight” and “Feeling understood and supported by health care
providers” Informantswho used ICT had asignificantly higher
score than nonusers on 5 out of 7 scales within the eHealth
literacy dimensions (Table 4).
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Table 3. Readiness and Enablement Index for Health Technology (READHY') scores for the total sample and between patients from the two hospitals.

READHY dimensions® Total sample (N=25),  Hospital A (n=12), Hospital B (n=13), P value?
median (range) median (range) median (range)
heiQ®
hei Q3: self-monitoring and insight 2.8(2.0-4.0) 3.2(2.0-4.0) 2.7(2.2-32) .007
hei Q4: constructive attitudes and approaches 3.2(1.0-3.8) 3.2(2.5-3.8) 3.2(1.0-3.8) 44
hei Q5: skills and technique acquisition 3.0(1.3-4.0) 3.0(2.0-3.8) 2.8(1.3-4.0) .35
heiQ8: emotional distressd 25(1.2-35) 2.6(1.2-35) 2.5(1.8-35) 51
HLQ®
HLQL1: feeling understood and supported by health 3.0 (1.0-4.0) 3.8(2.0-4.0) 2.8(1.0-4.0) .004
care providers
HLQ4: social support for health 3.4 (1.0-4.0) 3.8(2.2-4.0) 3.0(1.0-4.0) 14
eHLQf
eHLQL1.: ability to process information 1.8(1.0-4.0 1.9(1.0-32) 1.8(1.0-4.0) .76
eHLQ2: understanding of health conceptsand lan- 2.8 (1.0-3.6) 3.0(24-3.6) 2.6 (1.0-3.6) .054
guage
eHLQB: ability to actively engage with digital ser- 2.0 (1.0-3.4) 19(1.0-32) 22(1.0-3.4) .79
vices
eHL Q4: fedl safe and in control 3.0(1.8-4.0) 3.0(2.2-4.0) 2.8(1.8-3.2) .07
eHLQ5: motivated to engage with digital services 2.4 (1.0-3.6) 25(1.0-3.0) 1.8(1.0-3.6) .25
eHLQ6: accessto digital services that work 2.0(1.0-3.0) 25(1.0-3.0) 20(1.3-2.8) .78
eHLQ7: digital servicesthat suitindividual needs 1.5 (1.0-3.3) 1.6 (1.0-3.3) 15(1.0-3.0) .68

#The dimension scores are based on following response categories: 1, strongly disagree; 2, disagree; 3, agree; and 4, strongly agree. A high scoreisa

more desirable trait. The heiQ3, heiQ4, heiQ5, heiQ8, HLQ1, HLQ4, and eHL Q2 scores have been reported previously [26].

b ann-Whitney U test.
hei Q: Health Education Impact Questionnaire.

dReverse score; a high score means alow level of distress.

®HLQ: Health Literacy Questionnaire.
feHLQ: eHealth Literacy Questionnaire.
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Table 4. Readiness and Enablement Index for Health Technology (READHY) scores for information and communications technology (ICT) users

Versus nonusers.

READHY dimensions®

ICT users(n=16), median (range) ICT nonusers(n=9), median (range) P va ue®

heiQ®
hei Q3: self-monitoring and insight 29(2.0-37) 2.8(2.2-4.0) .95
heiQ4: constructive attitudes and approaches 3.0(1.0-3.8) 3.2(2.6-3.8) .33
hei Q5: skills and technique acquisition 3.0(1.3-4.0) 3.0(2.0-38) 49
hei Q8: emotional distress” 25(12-33) 32(18-35) 20
HLQ®
HLQ1: feeling understood and supported by health care 3.3 (1.0-4.0) 3.0(1.8-4.0) .84
providers
HLQ4: socia support for health 3.1(1.0-4.0) 3.6 (2.4-4.0) .30
eHLQ'
eHLQ1: ahility to process information 2.4 (1.0-4.0) 1.2(1.0-1.8) .004
eHLQ2: understanding of health concepts and language 2.8 (1.0-3.4) 3.0(2.2-3.6) .09
eHL Q3: ahility to actively engage with digital services 25(1.0-34) 1.4(1.0-1.6) <.001
eHLQ4: feel safe and in control 29(1.8-3.6) 3.0(2.0-4.0) .69
eHL Q5: motivated to engage with digital services 2.7(1.0-3.6) 1.8(1.0-2.4) .02
eHL Q6: access to digital services that work 2.7 (1.0-3.0) 15(1.3-2.0) .02
eHLQ7: digital servicesthat suit individual needs 2.0(1.0-33) 1.0(1.0-2.0) .01

#The dimension scores are based on following response categories: 1, strongly disagree; 2, disagree; 3, agree; and 4, strongly agree. A high scoreis a
more desirable trait. The heiQ3, heiQ4, heiQ5, heiQ8, HLQ1, HLQ4, and eHL Q2 scores have been reported previously [26].

By ann-Whitney U test.

hei Q: Health Education Impact Questionnaire.

dReverse score; a high score means alow level of distress.
®HLQ: Hedlth Literacy Questionnaire.

feHLQ: eHealth Literacy Questionnaire.

Qualitative Analysis

Main Themes

From the qualitative analysis, one main theme emerged: To be
or not to be a user of technology. There were three subthemes
identified: (1) An indispensable tool or a useless gadget:
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experiences of ICT; (2) A foreign element: barriers and
promotorsfor usage; and (3) | might betoo old: ageism (Figure
1). The qualitative findings showed a noteworthy diversity in
the informants’ attitude, use, and experience with ICT. The
findings revealed how the use and nonuse of ICT was related
to the informants expectations of derived benefits and their
own competence.
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Figure 1. Maintheme, subthemes, and subordinate themes. |CT: information and communication technology

To be or not to be
user of digital
technology

An indispensable tool
or a useless gadget —

Experience of ICT

Usage of
health-related
ICT

Attitudes

Usage of ICT
& toward ICT

An Indispensable Tool or a Useless Gadget: Experience
of ICT

Theme Overview

This theme covers the diversity of the informants in their
experiences and attitudes toward ICT. The informants
experiences of ICT spread over a spectrum. One side of the
spectrum included patients that used ICT on adaily basis and
experienced it as an indispensable toal in their lives. The other
side of the spectrum included informants who never used ICT
and regarded it as irrelevant; some found it intimidating and
some even considered it to be a threat to their usual way of
living. In general, the nonuse of ICT was not asign of rejection
by the informants, but rather an expression of them feeling that
they were not atarget group for this technology.

Usageof ICT

Most of the informants used ICT at home on adaily basis, and
several had various computer devices, including a personal
computer, tablet, and smartphone. They used ICT for different
purposes such as information seeking, communication with
friends and family via email, managing finances, and
entertainment. Use of social media such as Facebook was also
mentioned. Notably, many of the nonusers of ICT had been
introduced to ICT earlier in life, such as through personal
computer training in the local residents club or seniors club.
However, the skills acquired at such training events had been
forgotten, despite their initial interest:

I ammember of a senior citizens club through HK (a
trade union)...Yes, it is more than 10 years ago we
got the chance to try a computer, and it was quite
exciting. [Informant A; 87 years)
When asked directly, the informant could not explain why she
was not using ICT currently, except that she was managing just
fine without it. The informants most frequently explained their
nonuse of ICT as lack of need or interest. When asked if they
would like to learn to use ICT, one informant responded:

Well, um, in a way, yes, but on the other hand: what
would | useit for?” [Informant B; 81 years]

https://humanfactors.jmir.org/2021/2/€27005
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Usage of Health-Related ICT

Use of ICT in relation to health and well-being was common,
primarily to look up health information. The search engine
Google was used by many, but others also mentioned the
national health portal (sundhed.dk), which after logging in with
anational personal identifier provides access to various health
services, including the el ectronic health record, prescribed drugs,
and paraclinical data. This portal also provides information
about health servicesand resources, and on different conditions
and how they are treated using a so-called patient “handbook”
without needing to log in. Theinformantswere mainly searching
for information on diseases, treatments, and medicine. Beyond
information seeking, some informants mentioned how they used
digital servicesof their general practitioners (GPs) for booking
appointments or renewal of drug prescriptions. Theinformants
also used accessto their el ectronic health record for information
about their treatment. In general, the informants had limited
experience with using ICT for monitoring their health
conditions. One exception was a patient who used an app on
his smartphone for monitoring physical activity (ie, the distance
moved in aday). Thisinformant differed from the others as he
was younger. Health-related use of ICT was mainly focused on
treatment and prevention of complications of an existing disease
and, to alimited extent, on health promotion.

Daily use of ICT did not always encompass purposes related to
heslth and well-being. For instance, several informantsexplained
that they did not take advantage of the digital health services
offered by the GP. This was not due to worries about digital
safety. In general, ICT users trusted the security in the digital
systemswhen sharing their data, and data security did not seem
to be a concern among nonusers. For some informants, the use
of hedth-related ICT was perceived as a risk of being a
substitute for personal contact with the health care professionals
(eg, their GP). Several informants explained how theinformation
was generally better and more easily understood when received
in  person, and some expressed concerns  about
misunderstandings. Other reasons mentioned for not using ICT
for heath-related purposes was lack of knowledge, user
competence, and interest. The latter was often an expression of
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lack of knowledge of the opportunities made available by the
technology.

Attitudes Toward ICT

In general, the ICT users had a positive attitude toward ICT.
Their narratives revealed how their attitudes were associated
with their experiences of various ICT benefitsin their everyday
lives. Access to al kinds of information on the internet was
especially appreciated:

| basically find a computer an indispensable tool. If
you want to know something, well, ask the computer.
[Informant C; 91 years]

Some informants expressed how ICT helped them manage the
challenges of living with a chronic condition, such as by
providing information about illness and treatment. Easy access
to information on the internet helped prepare them for more
qualified conversations with health care professionals:

...It praobably means that you are better prepared for
at least some of the doctor’s consultations...I mean,
in reality, it is all about asking the right questions.
[Informant D; 73 years]

Other informants described how using the GP's digital services
made appointment booking and renewing prescriptions easier,
and therefore making interactions less dependent on the GP's
telephone hours. The analysis further revealed examples as to
how ICT had a positive influence on compliance with
medication, such asthetimely ordering of medication by digital
renewal of prescriptions and correct administration of
medication due to easy access to information.

Not all informants considered ICT to be an indispensable tool.
In general, the nonusers lacked interest in using ICT, as they
did not consider it relevant. A negative attitude was not
common, but was observed. One informant rejected digital
communication from public authorities but still used ICT for
email with friends and family.

But now, when you are being pushed, | feel genuinely
annoyed over...um...digital pressure from society,
fromthe municipalities. | feel itisn'tright (...) | have
applied to be, what do they call it, not-digitalized,
and | got approved [Informant E; 88 years)

ICT was experienced as something new and unfamiliar,
influencing their attitudestoward using it. For some, thisattitude
was a barrier for using ICT, whereas others embraced this
challenge and embarked on learning new skillsto overcomethe
difficulties.

| want to learn, he (son) shouldn’t tell me what to do,

he should be teaching me how to, so | can do it

myself; otherwise | will have a gigantic problem on

my hands as soon as heis out of the door [Informant

F; 76 years|
Despite the challenges experienced, these were not aways a
hindrance to using the technology. Generally, the informants
accepted the occasional challenges and the fact that they
sometimes needed assistance with completing the task they
were engaged in. Technical challenges such as an inaccessible
system or difficulties operating the system were met with
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patience and confidence. An acceptance attitude was apparent,
acknowledging that things may take time and it was sometimes
amatter of waiting, either for the system to work again or for
the necessary support to be available.

But sometimesit’s a real mess (laughing).
RT: What isit that's a mess?

I's all of it, isn't it? | mean, (...) then | wait a bit,
then | try again (...) then it usually ends up working
[Informant G; 70 years]

It became apparent in theinformants’ narrativesthat the nonuse
of ICT could not necessarily be explained by being
technology-aversein general, as some of the nonusers handled
other technological devices without problems, such as for
monitoring their blood sugar.

A Foreign Element: Barriersand Promotors for Usage

Theme Overview

Personal attributes such as health-related challenges and limited
digital literacy among theinformantswere barriersfor their use
of ICT. The informants generally indicated an acceptance of
the barriers experienced, and they acknowledged that they often
depend on support that is mainly provided by their children.

Digital Literacy

A consistent theme wasthat the informants felt unfamiliar with
the language and concepts of the digital systemsand had ahard
time understanding them. Some emphasized that this was not

dueto cognitive limitations, asthey felt they had good linguistic
skills, but rather to their introduction to ICT latein life:

It's not like | am linguistically challenged but there

have been some instructions where | was thinking:

what in the world are you talking about? [Informant

H; 81 years]
The informants mentioned examples of how they encountered
new words that made no sense to them, which complicated
navigating the system. Age was often considered the prime
reason for these linguistic challenges. The informants were
older, and technology had entailed estranged procedures and
language for which they had no prior experiences to cope with.
Time was experienced as passing fast, particularly with regard
tothedigital age, introducing swift changesin functionsaswell
as language and expressions in relation to technology.

Because when | was 18-20 years old, nobody said
anything about digital files, wedidn’'t say “ stand-by”

either, we said “ stop”” (...) there are so many new
words and things in the systems, and you can’'t keep
up, also because time passes so quickly for us
[Informant C; 91 years]

Oneinformant used ICT to stay in touch with friendsand family
by email, but she found it challenging, as she sometimes forgot
which button to press. Thisinformant labeled herself as suffering
from technologicadl illiteracy.

Health-Related Barriers

Various health-related barriers such as arthritis in the fingers
or reduced vision were described as making it difficult to operate
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certain devices, including when using touchscreens on tablets
and smartphones. Informants with impaired vision experienced
the use of tablets and phones with small screens challenging.
Many preferred the computer as it provides a larger screen.
Previously, some of the nonusers had used apersona computer,
but had experienced increasing problems over time, which they
related to a decline in their cognitive skills such as difficulties
with learning and memory. Thus, the informants experienced
challenges making the use of both hardware and software either
difficult or impossible. Mostly, the obstacles experienced using
ICT were related to persona barriers and not to a lack of
functionality of the ICT systems.

But then they introduced new systems, and | have a
Windows10, which for me is more complicated. And
so, | find it harder tolearn now. (...) thereisno doubt
I am having a hard time figuring things out. Thisis
also because | cannot see things properly. It is a
terrible show-stopper that | cannot see properly. This
ismy biggest challenge. [Informant I; 93 years]

However, oneinformant attributed the challenges to the digital
system. He was an experienced ICT user and differed from the
other informants as he was younger:

You can say, they are different systems ... iPad and
iPhoneare different from PC, right? It doesn’t always
work well together. [Informant J; 69 years]

I Might Be Too Old: Ageism

Theme Overview

This theme describes an understanding that appeared to be
common both among theinformants and a so the socia network,
indicating that increased age was associated with limited
competence to benefit from ICT usage. This understanding
seemed in itself to be a substantial barrier for not using ICT at
all but also prevented ICT users from expanding their use to
health-related purposes.

L ack of Confidencein Own Skills

A general lack of confidence in their own skills in ICT use
among the informants was apparent throughout the data both
among users and nonusers. Thiswas often based on the attitude
that age had the upper hand and made it increasingly difficult
to use ICT. For some, however, this attitude was based on
prejudice and not from real experience with ICT:

| am not so good at this sort of thing, and then I'd
rather not doitatall (...) | keep telling myself | can't
and then I’d rather not. [Informant K; 89 years]

Age was the dominant reason given by nonusers of ICT,
combined with the assumption that the effort demanded to
acquire the necessary skillswastoo great, and, in view of their
remaining years, not worthwhile, particularly since many had
no expectationsfor ICT to benefit them in their present situation
and age. Even informants who actually used ICT lacked
confidencein their possibilitiesin acquiring the necessary skills
for using ICT for health-managing purposes.

| really don’t have the capacity or skillsfor such stuff,
no, | can't do that.

https://humanfactors.jmir.org/2021/2/€27005
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RT: But you are using that PC, aren’t you?

Yes, but not for that sort of thing, | mostly use it for
fun [Informant L; 92 years]

Apparently, the informants’ relatives (eg, the children) also
assumed that the older patients were not able to benefit from
ICT and that the way they use it may cause malfunction of the
technology due to their lack of skills.

"Stay away from that (the computer) (...) You don't
understand it anyways, she says (the daughter)...She
might be right! (...) But I'm told it's not so hard.
Although my children say: “ You don’t need a mobile
phone, you don’t understand it, anyway." [Informant
M; 91 years]

Social Support or Take-Over

The need for assistance with a variety of challenges that arose
with using ICT was common. Generally, the informants
experienced receiving the support they needed. Several
described the various options for free technology support in
their local resident community center or seniors club. Children
and grandchildren were described as the main source of support,
and very competent.

We have such great grandchildren who know much
more than everybody else (laughs). That's when we
get tolearn, right? And then | have a son-in-law who
isan IT expert. [Informant N; 85 years]

The informants expressed gratitude for the support from their
children, but there were occasions where this support led to the
children taking over instead. When asked if they would like to
try the computer, one informant responded:

No (...) I'm just fine without. And if | needed help
with anything, one of my children would do it for me.
[Informant O; 79 years]

Some informants had previously been introduced to ICT but
had either stopped using it or never really started. This lack of
use was seemingly not out of rejection of ICT, but more a
passive decision fueled by the lack of expectations from their
surroundings and the lack of confidence progressing steadily
with age.

Discussion

Principal Findings

The am of this study was to explore older patients
competencies, preferences, and attitudestoward use of ICT, and
to gain an understanding of both the barriers and facilitatorsfor
their motivation to engage with eHealth. Our findings contradict
the perception that older patients cannot or will not use ICT.
The qualitative and quantitative datareveal ed that ol der patients
were indeed users of ICT, but their competence, ability, and
preferences may differ from those of younger people. A main
finding of this study was the large diversity in the informants’
experiences with the use of ICT. This spanned from daily use
to no use at all. The majority of the informants used ICT on a
daily basis, which was in aignment with former studies
[15,21,32] as well as with data from Statistics Denmark,
showing that 51% of the 65-74 year olds and 26% of the 75-89
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year olds use the internet on a daily basis [20]. Severd
informants had experiences with health-related ICT use.
Information seeking was common, but they had limited
experience with monitoring their own health through ICT.
However, this study also revealed that some informants never
used ICT and were not motivated to begin.

The wide range in the use of ICT was also reflected in the
differing competencies among the informants, indicating
differing needs for support to utilize eHealth. A predominant
factor for the informants' user skills related to ICT was their
age, asthey had been introduced toit lateinlife. The qualitative
data illustrated how many were not familiar with the “digital
language,” and some experienced this as a challenge to be
overcome, whileothers saw it asabarrier preventing them from
actual use of ICT. This qualitative finding was also reflected in
the low READHY score on the scale within the dimension
“Ability to process information” (eHLQ1), which covers the
capability to read, apply, and understand context-specific
language such as health and information technology [29]. In
contrast, there was no difference in scores between users and
nonusers of ICT on the scale within the eHealth literacy
dimension “Understanding of health concepts and language’
(eHLQ2), which covers the feeling of having knowledge of
basi c physiological functionsand how to take care of one’sown
health [29]. Furthermore, we found no difference between the
scores of users and nonusers on the scales within the four
self-management dimensions (hel Q3, hel Q4, hel Q5, and hel Q8),
whichindicatesthat the nonusers readinessto engagewith ICT
was limited by alow level of eHedlth literacy rather than by
their health-rel ated self-management competence. In ahospital
setting, it is expected that older patients with acute illness are
even more challenged in their ability to obtain and understand
information. This emphasizestheimportance of providing older
patients with support for computer skills and introducing
technology in alanguage familiar to them.

Theinformantsusing ICT differed from the nonusers by having
experience with the benefits of ICT. This experience of ICT as
a useful tool for everyday tasks seemed to have a facilitating
influence on ICT usage, which corresponds with several other
studies [15,16,21,33]. Both de Veer et a [15] and Van
Houwelingen et al [21] found that acceptance and use of ICT
were influenced by trust in its derived benefits, also termed
“performance expectancy” in technology acceptance theory. A
prerequisite for assessing the potential benefits of using ICT,
including eHealth, is first and foremost knowledge of the
possible assistance and support it provides. Many of our
informantslacking interest in ICT were not aware of its potential
to help their health. Seemingly, amain reason for not using ICT
waslack of knowledge of the beneficial userather than rejection.
Other authors have argued that ol der patientswill use technology
if they perceiveit as useful [16]. These findings emphasi ze that
health care professionals have an important role in promoting
the benefits of using eHealth. In relation to the educative
intervention we are going to develop, it is essential to provide
older patients with knowledge of how this specific nutritional
eHealth solution will enable them to eat sufficiently, and most
importantly how sufficient food intake will have apositive effect
on their health and well-being.
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A prevailing finding was the informants’ lack of confidence in
their own competence in using ICT, and how it affected their
usage. Theoreticaly, lack of confidence in on€'s own
competence relates to the concept of self-efficacy, which is
defined as* people’ sbeliefsin their capabilitiesto produce given
attainments’ [34]. Self-efficacy influences individuals' health
behavior intentions, and in this case engagement with an eHealth
solution [34,35]. The informants low score within the
READHY dimension “Ability to actively engage with digital
services’ (eHLQ3) [29] supports the qualitative finding of low
confidencein using ICT. The nonusers’ score was significantly
lower than that of the ICT users, and was a so lower compared
with that reported in other studies using the same instrument
[36,37]. Several other studies have found that older patients
level of self-efficacy influencestheir use of eHealth. InaDutch
survey study (N=1014), de Veer et a [15] reported self-efficacy
to be significantly correlated to older patients' intention to use
eHealth applications. In another study based on data from a
questionnaire (N=256) and interviews (N=15), Van
Houwelingen et al [21] reported that self-efficacy predicted
older patients’ effort expectancy (ie, their belief in how hard or
easy it isto usethetechnology), which was positively associated
with their intention to use telehealth.

In future interventions, when introducing older patients to
eHealth, it will be important to be aware of and increase their
self-efficacy with use of technology. According to social
cognitive theory, an individual’s self-efficacy can be improved
through mastery experience [34]. Therefore, a key factor in
motivating older patientsto engage with eHealth isto introduce
it in away that they can perceive the technology as both useful
and manageable. Thus, in a hospital setting, when introducing
eHealth, it is crucial to provide older patients with sufficient
technical support to make them feel confident in using eHealth.

The social context such as feeling understood and having the
necessary support from relatives and health care professionals
influencesan individual’s capability to utilize eHealth [24]. The
informants in our study experienced having the necessary
support, including technology support from their relatives, in
most cases their adult children. Moreover, they generally felt
understood and supported by the health care professionals. The
above qualitative findings were also reflected in the results from
READHY scores, as the total sample had a high median score
(above 3) on scales within the dimensions measuring their
feelings of being understood and supported by heath care
professionals and their relatives (HLQ1 and HLQ4). It is
noteworthy that the informants with a median age of 81 years
had scores in the above-mentioned two scales similar to those
reported in the Danish validation study covering the general
population with a mean age of 53 years [38].

A lower level of hedlth literacy among older patients has been
reported [39]. This study indicated that older patients, even
those with acute and chronic illness, often have health literacy
resourcesin terms of support from their social network and trust
inthe health care system. However, it seemsthat these resources
may not enable or motivate engagement with | CT. Asdescribed
above, theinformants|acked knowledge of the possibilitiesand
benefits of using eHealth, despite their frequent contact with
the health care system. Hence, these patients were seemingly
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not informed and motivated to use ICT for heath-related
purposes by the health care professionals they met. This may
be explained by ageneral perception of health care professionals
that older patients are not motivated for and able to utilize
eHealth[13,14]. Paradoxically, the socia network appeared for
some to become an obstacle to the use of ICT. In accordance
with other studies[15,16], we found that helpful relativesrisked
taking over the tasks and thus reduced the older person’s need
to use ICT. Furthermore, the informants’ lack of confidencein
their own ICT competence was also shared by their relatives.
A prevailing theme in the qualitative data was ageism, defined
as"the stereotyping, prejudice, and discrimination against people
on the basis of their age” [40]. The informants’ perception that
they, dueto their high age, lacked ICT competencewasin some
cases confirmed by their relatives. Nevertheless, in accordance
with other studies[16,21], this study showed how the informants
valued the support and guidance from relatives, indicating that
it isimportant to involve relatives when introducing eHealth to
older patients. The relatives must perceive the older patientsto
potentially be capable of using and benefiting from eHealth.
Subsequently, the educative intervention must target both
patients and relatives.

An important finding in this study was the informants
perception of ICT usage leading to less personal contact with
health care professionals. Consistent with other studies[33,41],
the informants in our study preferred personal contact when
communicating with health care professionals. The nonuse of
health-related ICT was neither due to mistrust in security nor
sharing data in digital systems but rather to the perception of
digital communication detracting from the personal interaction
with the health care professionals. Thus, older patients should
be introduced to eHealth as a tool adjunct to the personal
guidance and feedback from the health care professionals,
enabling them to participatein their own health care. Moreover,
we found that older patients may have some preferences for
choice of computer devices due to health-related barriers (eg,
a bigger screen due to reduced vision or a computer with a
keyboard instead of atablet dueto obstacleswith touch). These
aspects must be considered when planning the implementation
of eHealth solutionsin ahospital setting to ensure older patients
successful involvement.

We found demographic differencesin the samplesfrom thetwo
hospitals (ie, lower educational level), corresponding with
differencesin their READHY scores. In accordance with other
studies [41], this underlines that patients with a lower
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educational level may need more and individualized support to
utilize eHealth.

Strengthsand Limitations

Oneimportant strength of thisstudy isthat the themes appeared
across the sample regardless of differencesin gender, age, and
socioeconomic background. The sample size was small, but
nevertheless heterogeneous in terms of the older patients
gender, age, use of ICT, and educational attainment. In asmall
sample, heterogeneity may add strength as a pattern across
variation highlights central aspects of the phenomenon [42].
Another important strength was the use of READHY as a
theoretical framework, which ensured that we captured relevant
perspectives in relation to competence for ICT usage. The use
of a qualitative design allowed for additional perspectives to
emerge. By combining the qualitative and quantitative results,
we achieved a nuanced understanding of this group of patients.
Furthermore, READHY is a multidimensional instrument
encompassing the many aspectsinfluencing individuals abilities
to engage with eHealth, and alows for gaining a broader
understanding of older patients' resources and barriers to be
addressed in an educative intervention.

This study also has some limitations. The sample consisted of
25 patients, and 60 of the 85 eligible patients were excluded
due to cognitive impairment, either permanent or acute, which
negatively affects the transferability of the findings.
Furthermore, the informants' narratives might have been
affected by their situation when they wereinterviewed (ie, being
acutely ill and hospitalized).

Conclusions

This study indicates that a large group of older patients are
potential users of ICT, but their usage showed wide variation,
which was also reflected in their competencies, preferences,
and attitudes toward the use of ICT. This group of patients has
competencies and resources related to self-management and
social support that should be utilized when introducing them to
eHealth in a hospital setting. An important facilitator for
motivating older patients to engage with eHealth is knowledge
of the benefits derived from eHealth, and how this may assist
them in managing health-related challenges. When introducing
health technology to patients, health care professionals should
be aware of how both their own assumptions and attitudes and
those of relatives may cause abarrier, aswell as an insufficient
level of patients’ knowledge, skills, motivation, and confidence.

This research was supported by the Danish Health Foundation (grant 17- B-0263) and Copenhagen University Hospital, Herlev
and Gentofte (grant 2016-09). The funding sources had no role in the conduct of the research and preparation of this article.

Authors Contributions

RT performed the data collection. RT and TL performed the qualitative analysis, which was discussed continually with LK. RT
performed the statistical analysis and wrote the first draft of the manuscript, which was critically reviewed by the other authors.

Conflictsof Interest
None declared.

https://humanfactors.jmir.org/2021/2/€27005

JMIR Hum Factors 2021 | vol. 8| iss. 2 | €27005 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Terpetd

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Covinsky KE, Martin GE, Beyth RJ, Justice AC, Sehgal AR, Landefeld CS. The relationship between clinical assessments
of nutritional status and adverse outcomesin older hospitalized medical patients. JAm Geriatr Soc 1999 May;47(5):532-538.
[doi: 10.1111/j.1532-5415.1999.tb02566.x] [Medline: 10323645]

Heersink JT, Brown CJ, Dimaria-Ghalili RA, Locher JL. Undernutrition in hospitalized older adults: patternsand correlates,
outcomes, and opportunities for intervention with a focus on processes of care. JNutr Elder 2010 Jan;29(1):4-41. [doi:
10.1080/01639360903574585] [Medline: 20391041]

Lawson-Smith L, Petersen J, Jensen PS, Sivertsen DM, Pedersen MM, Ellekilde G. Nutritional risk in acutely admitted
older medical patients. Am J Food Nutr 2015;3(3):84-89 [FREE Full text] [doi: 10.12691/gjfn-3-3-4]

SharmaY, Miller M, KaambwaB, Shahi R, Hakendorf P, Horwood C, et al. Malnutrition and its association with readmission
and death within 7 days and 8-180 days postdischarge in older patients: a prospective observational study. BMJ Open 2017
Nov 12;7(11):e018443 [FREE Full text] [doi: 10.1136/bmjopen-2017-018443] [Medline: 29133331]

Lindhardt T, Loevgreen SM, Bang B, Bigum C, Klausen TW. A targeted assessment and intervention at the time of discharge
reduced the risk of readmissions for short-term hospitalized older patients: a randomized controlled study. Clin Rehabil
2019 Sep;33(9):1431-1444. [doi: 10.1177/0269215519845032] [Medline: 31032629]

MalafarinaV, Reginster JY, Cabrerizo S, Bruyere O, Kanis JA, Martinez JA, et d. Nutritional status and nutritional treatment
are related to outcomes and mortality in older adults with hip fracture. Nutrients 2018 Apr 30;10(5):555 [FREE Full text]
[doi: 10.3390/nu10050555] [Medline: 29710860]

Volkert D, Beck AM, Cederholm T, Cereda E, Cruz-Jentoft A, Goisser S, et al. Management of malnutrition in older
patients-Current approaches, evidence and open questions. J Clin Med 2019 Jul 04;8(7):974 [FREE Full text] [doi:
10.3390/jcm8070974] [Medline: 31277488]

Beck AM, Dent E, Baldwin C. Nutritional intervention as part of functional rehabilitation in older people with reduced
functional ability: a systematic review and meta-analysis of randomised controlled studies. JHum Nutr Diet 2016
Dec;29(6):733-745. [doi: 10.1111/jhn.12382] [Medline: 27231148]

Munk T, Tolstrup U, Beck AM, Holst M, Rasmussen HH, Hovhannisyan K, et al. Individualised dietary counselling for
nutritionally at-risk older patients following discharge from acute hospital to home: a systematic review and meta-analysis.
JHum Nutr Diet 2016 Apr;29(2):196-208. [doi: 10.1111/jhn.12307] [Medline: 25786644]

Volkert D, Beck AM, Cederholm T, Cruz-Jentoft A, Goisser S, Hooper L, et al. ESPEN guideline on clinical nutrition and
hydration in geriatrics. Clin Nutr 2019 Feb;38(1):10-47. [doi: 10.1016/.cInu.2018.05.024] [Medline: 30005900]
Arthanat S, Vroman KG, Lysack C, Grizzetti J. Multi-stakeholder perspectives on information communication technology
training for older adults: implications for teaching and learning. Disabil Rehabil Assist Technol 2019 Jul;14(5):453-461
[FREE Full text] [doi: 10.1080/17483107.2018.1493752] [Medline: 30044659]

Czaja SJ, Lee CC. Theimpact of aging on access to technology. Univ Access Inf Soc 2006 Dec 8;5(4):341-349. [doi:
10.1007/s10209-006-0060-X]

Ramirez-Zohfeld V, Seltzer A, Xiong L, Morse L, Lindquist LA. Use of electronic health records by older adults, 85 years
and older, and their caregivers. JAm Geriatr Soc 2020 May;68(5):1078-1082. [doi: 10.1111/jgs.16393] [Medline: 32159860]
Miller DP, Latulipe C, Melius KA, Quandt SA, Arcury TA. Primary care providers views of patient portals: interview
study of perceived benefits and conseguences. JMed Internet Res 2016 Jan 15;18(1):e8 [FREE Full text] [doi:
10.2196/jmir.4953] [Medline: 26772771]

de Veer AJE, Peeters JM, Brabers AEM, Schellevis FG, Rademakers JJDJM, Francke AL. Determinants of the intention
to use e-Health by community dwelling older people. BMC Health Serv Res 2015 Mar 15;15:103 [FREE Full text] [doi:
10.1186/s12913-015-0765-8] [Medline: 25889884]

Peek STM, Wouters EIM, van Hoof J, Luijkx KG, Boeije HR, Vrijhoef HIM. Factorsinfluencing acceptance of technol ogy
for aging in place: a systematic review. Int JMed Inform 2014 Apr;83(4):235-248 [EREE Full text] [doi:
10.1016/j.ijmedinf.2014.01.004] [Medline: 24529817]

VaportzisE, Clausen MG, Gow AJ. Older adults perceptions of technology and barriersto interacting with tablet computers:
afocus group study. Front Psychol 2017 Oct 04;8:1687. [doi: 10.3389/fpsyq.2017.01687] [Medline: 29071004]

Yusif S, Soar J, Hafeez-Baig A. Older people, assistive technologies, and the barriers to adoption: A systematic review.
Int JMed Inform 2016 Oct;94:112-116. [doi: 10.1016/j.ijmedinf.2016.07.004] [Medline: 27573318]

Olson KE, O'Brien MA, Rogers WA, Charness N. Diffusion of technology: frequency of use for younger and older adults.
Ageing Int 2011 Mar;36(1):123-145 [FREE Full text] [doi: 10.1007/s12126-010-9077-9] [Medline: 22685360]

Agnes T, Nielsen MB, Jakobsen DT. It-anvendelse i befolkningen 2019. Statistics Denmark. URL: https://www.dst.dk/
Site/Dst/Udgivel ser/GetPubFil e.aspx 7 d=29449& sid=itbef2019 [accessed 2021-04-17]

van Houwelingen CT, EttemaRG, Antonietti MG, Kort HS. Understanding ol der people'sreadinessfor receiving tel ehealth:
mixed-method study. JMed Internet Res 2018 Apr 06;20(4):e123 [FREE Full text] [doi: 10.2196/jmir.8407] [Medline:
29625950]

https://humanfactors,jmir.org/2021/2/e27005 JMIR Hum Factors 2021 | vol. 8| iss. 2 | €27005 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1111/j.1532-5415.1999.tb02566.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10323645&dopt=Abstract
http://dx.doi.org/10.1080/01639360903574585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20391041&dopt=Abstract
http://pubs.sciepub.com/ajfn/3/3/4
http://dx.doi.org/10.12691/ajfn-3-3-4
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=29133331
http://dx.doi.org/10.1136/bmjopen-2017-018443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29133331&dopt=Abstract
http://dx.doi.org/10.1177/0269215519845032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31032629&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu10050555
http://dx.doi.org/10.3390/nu10050555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29710860&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm8070974
http://dx.doi.org/10.3390/jcm8070974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31277488&dopt=Abstract
http://dx.doi.org/10.1111/jhn.12382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27231148&dopt=Abstract
http://dx.doi.org/10.1111/jhn.12307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25786644&dopt=Abstract
http://dx.doi.org/10.1016/j.clnu.2018.05.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30005900&dopt=Abstract
http://europepmc.org/abstract/MED/30044659
http://dx.doi.org/10.1080/17483107.2018.1493752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30044659&dopt=Abstract
http://dx.doi.org/10.1007/s10209-006-0060-x
http://dx.doi.org/10.1111/jgs.16393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32159860&dopt=Abstract
https://www.jmir.org/2016/1/e8/
http://dx.doi.org/10.2196/jmir.4953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26772771&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-015-0765-8
http://dx.doi.org/10.1186/s12913-015-0765-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25889884&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(14)00017-3
http://dx.doi.org/10.1016/j.ijmedinf.2014.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529817&dopt=Abstract
http://dx.doi.org/10.3389/fpsyg.2017.01687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29071004&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2016.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27573318&dopt=Abstract
http://europepmc.org/abstract/MED/22685360
http://dx.doi.org/10.1007/s12126-010-9077-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22685360&dopt=Abstract
https://www.dst.dk/Site/Dst/Udgivelser/GetPubFile.aspx?id=29449&sid=itbef2019
https://www.dst.dk/Site/Dst/Udgivelser/GetPubFile.aspx?id=29449&sid=itbef2019
https://www.jmir.org/2018/4/e123/
http://dx.doi.org/10.2196/jmir.8407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625950&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Terpetd

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Kayser L, Kushniruk A, Osborne RH, Norgaard O, Turner P. Enhancing the effectiveness of consumer-focused health
information technology systems through eHealth literacy: aframework for understanding users' needs. IMIR Hum Factors
2015 May 20;2(1):e9 [EREE Full text] [doi: 10.2196/humanfactors.3696] [Medline: 27025228]

Gilstad H. Toward a comprehensive model of eHealth literacy. In: Jaatun EAA, Brooks E, Berntsen K, Gilstad H, Jaatun
MG, editors. Proceedings of the 2nd European Workshop on Practical Aspects of Health Informatics. 2014 Sep 05 Presented
at: 2nd European Workshop on Practical Aspectsof Health Informatics (PAHI 2014); May 19-20, 2014; Trondheim, Norway
p. 63-72 URL: http://ceur-ws.org/\Vol-1251/paper7.pdf

Kayser L, Rossen S, Karnoe A, Elsworth G, Vibe-Petersen J, Christensen JF, et a. Development of the multidimensional
Readiness and Enablement Index for Health Technology (READHY) tool to measure individuals' health technology
readiness: initial testing in a cancer rehabilitation setting. J Med Internet Res 2019 Feb 12;21(2):€10377 [EREE Full text]
[doi: 10.2196/10377] [Medline: 30747717)

Lindhardt T, Nielsen M. Older patients use of technology for a post-discharge nutritional intervention - A mixed-methods
feasibility study. Int JMed Inform 2017 Jan;97:312-321. [doi: 10.1016/j.ijmedinf.2016.10.017] [Medline: 27919389]
Terp R, Kayser L, Lindhardt T. "It is not rocket science.." - Older peoples understanding of nutrition - A qualitative study.
Appetite 2021 Jan 01;156:104854. [doi: 10.1016/j.appet.2020.104854] [Medline: 32871203]

Elo S, Kyngéds H. The qualitative content analysis process. J Adv Nurs 2008 Apr;62(1):107-115. [doi:
10.1111/j.1365-2648.2007.04569.x] [Medline: 18352969)]

Graneheim UH, Lundman B. Qualitative content analysisin nursing research: concepts, procedures and measuresto achieve
trustworthiness. Nurse Educ Today 2004 Feb;24(2):105-112. [doi: 10.1016/j.nedt.2003.10.001] [Medline: 14769454]
Kayser L, Karnoe A, Furstrand D, Batterham R, Christensen KB, Elsworth G, et al. A multidimensional tool based on the
eHealth literacy framework: development and initial validity testing of the eHealth Literacy Questionnaire (eHLQ). JMed
Internet Res 2018 Feb 12;20(2):e36 [FREE Full text] [doi: 10.2196/jmir.8371] [Medline: 29434011]

Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The grounded psychometric development and
initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health 2013 Jul 16;13:658 [FREE Full text]
[doi: 10.1186/1471-2458-13-658] [Medline: 23855504]

Osborne RH, Elsworth GR, Whitfield K. The Health Education Impact Questionnaire (heiQ): an outcomes and evaluation
measure for patient education and self-management interventions for people with chronic conditions. Patient Educ Couns
2007 May;66(2):192-201. [doi: 10.1016/].pec.2006.12.002] [Medline: 17320338]

Onyeaka HK, Romero P, Healy BC, Celano CM. Age differencesin the use of health information technology among adults
inthe United States: an analysis of the Health Information National Trends Survey. JAging Health 2021 Jan;33(1-2):147-154.
[doi: 10.1177/0898264320966266] [Medline: 33031007]

Runz-Jargensen SM, Schigtz ML, Christensen U. Perceived value of eHealth among people living with multimorbidity: a
qualitative study. J Comorb 2017;7(1):96-111 [FREE Full text] [doi: 10.15256/j0c.2017.7.98] [Medline: 29359124]
Bandura A. On the functional properties of perceived self-efficacy revisited. J Manage 2011 Sep 27;38(1):9-44. [doi:
10.1177/0149206311410606]

Bandura A. Health promotion by socia cognitive means. Health Educ Behav 2004 Apr;31(2):143-164. [doi:
10.1177/1090198104263660] [Medline: 15090118]

Holt KA, Karnoe A, Overgaard D, Nielsen SE, Kayser L, Rader ME, et a. Differencesin the level of electronic health
literacy between users and nonusers of digital health services: an exploratory survey of agroup of medical outpatients.
Interact JMed Res 2019 Apr 05;8(2):e8423. [doi: 10.2196/ijmr.8423] [Medline: 30950809]

Rossen S, Kayser L, Vibe-Petersen J, Ried-Larsen M, Christensen JF. Technology in exercise-based cancer rehabilitation:
across-sectional study of receptiveness and readinessfor e-Health utilization in Danish cancer rehabilitation. Acta Oncologica
2019 Jan 30;58(5):610-618. [doi: 10.1080/0284186x.2018.1562213]

Maindal HT, Kayser L, Norgaard O, Bo A, Elsworth GR, Osborne RH. Cultural adaptation and validation of the Health
Literacy Questionnaire (HLQ): robust nine-dimension Danish language confirmatory factor model. Springerplus
2016;5(1):1232 [FREE Full text] [doi: 10.1186/s40064-016-2887-9] [Medline: 27536516]

Findley A. Low health literacy and older adults: meanings, problems, and recommendations for social work. Soc Work
Health Care 2015;54(1):65-81. [doi: 10.1080/00981389.2014.966882] [Medline: 25588097]

A global campaign to combat ageism. World Health Organization. 2019. URL: https://www.who.int/bulletin/volumes/96/
4/17-202424/en/ [accessed 2021-04-17]

Reiners F, Sturm J, Bouw LJW, Wouters EIM. Sociodemographic factors influencing the use of eHealth in people with
chronic diseases. Int J Environ Res Public Health 2019 Feb 21;16(4):645 [FREE Full text] [doi: 10.3390/ijerph16040645]
[Medline: 30795623]

Sandelowski M. Samplesizein qualitative research. ResNurs Health 1995 Apr;18(2):179-183. [doi: 10.1002/nur.4770180211]
[Medline: 7899572]

Abbreviations

eHL Q: eHealth Literacy Questionnaire

https://humanfactors,jmir.org/2021/2/e27005 JMIR Hum Factors 2021 | vol. 8 | iss. 2 | €27005 | p. 13

(page number not for citation purposes)


https://humanfactors.jmir.org/2015/1/e9/
http://dx.doi.org/10.2196/humanfactors.3696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27025228&dopt=Abstract
http://ceur-ws.org/Vol-1251/paper7.pdf
https://www.jmir.org/2019/2/e10377/
http://dx.doi.org/10.2196/10377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30747717&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2016.10.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919389&dopt=Abstract
http://dx.doi.org/10.1016/j.appet.2020.104854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32871203&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18352969&dopt=Abstract
http://dx.doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14769454&dopt=Abstract
https://www.jmir.org/2018/2/e36/
http://dx.doi.org/10.2196/jmir.8371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434011&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-658
http://dx.doi.org/10.1186/1471-2458-13-658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23855504&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17320338&dopt=Abstract
http://dx.doi.org/10.1177/0898264320966266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33031007&dopt=Abstract
https://journals.sagepub.com/doi/10.15256/joc.2017.7.98?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.15256/joc.2017.7.98
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29359124&dopt=Abstract
http://dx.doi.org/10.1177/0149206311410606
http://dx.doi.org/10.1177/1090198104263660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15090118&dopt=Abstract
http://dx.doi.org/10.2196/ijmr.8423
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30950809&dopt=Abstract
http://dx.doi.org/10.1080/0284186x.2018.1562213
http://europepmc.org/abstract/MED/27536516
http://dx.doi.org/10.1186/s40064-016-2887-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27536516&dopt=Abstract
http://dx.doi.org/10.1080/00981389.2014.966882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25588097&dopt=Abstract
https://www.who.int/bulletin/volumes/96/4/17-202424/en/
https://www.who.int/bulletin/volumes/96/4/17-202424/en/
https://www.mdpi.com/resolver?pii=ijerph16040645
http://dx.doi.org/10.3390/ijerph16040645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30795623&dopt=Abstract
http://dx.doi.org/10.1002/nur.4770180211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7899572&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Terpetd

GP: genera practitioner

heiQ: Health Education Impact Questionnaire
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ICT: information and communication technology
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