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Older Individuals and Digital Healthcare Platforms:
Usage Motivations and the Impact of Age on

Postadoption Usage Patterns
Johan Frishammar , Anna Essén, Christopher Simms , Rebecka Edblad, and Veronica Hardebro

Abstract—Digital healthcare platforms have enabled patients to
receive healthcare in ways that were impossible previously—for
example, by providing a “safer” way to meet, as underscored by
the Covid-19 pandemic. This article investigates whether older
and younger primary care users display behavioral differences on
digital healthcare platforms. The article adopts a mixed-method
approach in which one-way ANOVA analysis on a sample of 152 000
patient journeys was combined with qualitative interview data.
The findings highlight significant differences in usage between
elderly and younger patients. The elderly spends more time during
use—for example, during anamnesis, onboarding, and in queues.
We also outline how the key antecedent factors that are most central
to platform usage, such as perceived usefulness, perceived ease
of use, digital maturity, and trust, play out in the elderly user
context. The study contributes to the nascent literature on digital
healthcare platforms and the postadoption usage of information
and communication technologies by the elderly. The article also
outlines research implications in the area of DHPs and mHealth
for elderly users, and it discusses the practical implications for
both platform owners and healthcare professionals, where platform
design and information management are particularly important for
elderly users.

Index Terms—Digital healthcare platforms, elderly patients,
mHealth, postadoption, technology acceptance model, usage.

I. INTRODUCTION

THE rapid development of information and communication
technologies (ICTs) has the potential to revolutionize the
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healthcare sector [1], [2] and pave the way for new types of
innovative services. Digital healthcare platforms (DHPs) draw
on ICTs, allowing patients to interact remotely with healthcare
professionals and to receive care in new ways (via computers,
tablets, and smartphones) [3]. DHPs are a form of mHealth,
defined as “the use of mobile and wireless devices …to improve
health outcomes, health care services, and health research”
(National Institutes for Health). DHPs offer patients a variety
of mHealth services accessible through a single interface, thus
enabling interaction with many health professionals. Hence,
DHPs comprise both a specific platform technology architecture
and a platform-based business model [4].

While the platformization of healthcare is in its infancy, DHPs
have recently gained market share, particularly in primary care
settings. For instance, in Sweden, DHPs gained momentum in
2015 and have accounted for approximately 10% of all primary
care visits before the Covid-19 pandemic [5]. Covid-19 accel-
erated their usage further [6]. Indeed, leveraging digital health
technologies plays a central role in responding to Covid-19 [7],
[8]. Further demonstrating their significance, there are over 40
online healthcare service providers in China [9].

Elderly patients, who represent the largest share of health-
care consumption, are potential beneficiaries from DHPs. The
world’s population of 60-year-olds and older is expected to
increase dramatically by 2050 [10], [11]. Population ageing
is recognized as a grand challenge, and a pressing social and
business issue [12]. Whilst managing this area remains under-
researched, the difficulties involved in taking steps to address
older individuals have been recognized [13]–[15].

In health care, population ageing places increased pressure
on primary and specialist care resources across countries [16].
In principle, DHPs can help mitigate this challenge [9]. Indeed,
DHPs have the potential to facilitate independent living [17],
which is a key concern in the elderly population [18]. Indeed, in
Norway, a key innovation strategy is to facilitate healthy ageing
for older individuals by helping them to stay in their homes [19].
Thus, DHPs could relieve pressure on physical primary care
services whilst offering easy access to follow-up consultations
for patients with chronic diseases [11], [20].

Despite these opportunities, challenges are evident in ad-
dressing the needs of elderly individuals who remain signifi-
cantly under-represented in DHP usage [21]. In Sweden, despite
constituting approximately 25% of the total population, only 4%
of people over 60 used such services in 2018 [22]. This may
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be partly explained by prior findings of e-Health studies, which
identified barriers confronting the elderly in the adoption process
that result from lower levels of education, perceived complexity,
and a lack of prior experience and guidance [1], [11], [17], [20],
[23]. Prior literature has also highlighted the divide in DHP usage
between the generations [24].

However, there is uncertainty, both in theory and practice, as
to whether and how DHPs could improve care for the elderly, and
to what extent. While it is increasingly acknowledged that “the
elderly” is a heterogeneous group who should not be viewed as
“laggards” responding negatively to new technology [25], prior
research has provided few insights into attitudes to DHPs let
alone adoption and postadoption usage patterns. Instead, extant
studies have focused either on mHealth adoption antecedents
among physicians [9], [26], [27], or on factors influencing the
propensity of younger individuals to use DHPs, such as online
healthcare communities (which provide users with health infor-
mation and/or peer-to-peer communication) [28].

Hence, despite the grand visions tied to the potential of
e-Health and DHPs [29]–[32] including their potential to address
needs among the elderly, we know very little about how elderly
individuals use DHPs. Consequently, this reduces our ability
to develop realistic expectations on the role of DHPs in the
lives of the elderly, and it limits the scope for adapting ongoing
developments to their needs. The lack of insight into actual user
patterns applies to the literature on platforms in general, where
studies typically aim to predict usage by exploring intentions
(e.g., [33]–[35]) rather than unpacking the actual usage. These
studies also examined younger individuals and failed to address
individuals aged 65 and over.

Against this background, we address two gaps in the litera-
ture. First, little attention has been paid to the behavior of the
elderly after the initial adoption of DHPs and whether there are
problems in the process of receiving care that can spark digital
disengagement [36]. Second, there is research on the elderly’s
perception of various ICTs [37]–[39]. However, few studies have
paid specific attention to DHPs, which have begun to proliferate
over recent years [1], [22], [23]. The purpose of the article is
to investigate the behavior and needs of elderly primary care
patients in DHPs. We address two research questions:

RQ1: What are the differences in usage between elderly and younger
primary care patients in digital healthcare platforms?

RQ2: Which factors are the key antecedents that influence usage
among the elderly?

Based on an analysis of a comprehensive dataset (152 000
patient journeys) from a DHP, we contribute new insights into
the impact of age on actual and postadoption usage patterns.
We identify differences between elderly and younger users, as
well as within the elderly user population studied (RQ1). Our
qualitative study and analysis (RQ2) complement these insights
by providing an understanding of the underlying reasons for
usage among the elderly identified in RQ1 and by identifying
important issues to consider in the future development of DHPs
to better address their key concerns. These insights contribute to
the broad literature on ICT in healthcare (including mHealth),

which lacks empirical and theoretical insights into the posta-
doption DHP usage patterns and key aspects influencing the
intention of the elderly to use DHPs. Our work opens several
research avenues in this area.

II. THEORETICAL FRAME OF REFERENCE

A. Promises and Perils Tied to DHPs

DHPs have received increased attention from scholars in
recent years [40]. The rise of ICT and advances in software
development has paved the way for DHPs in the healthcare
sector. In this study, we refer to DHPs as platforms where
patients and care providers can interact and where interac-
tions, transactions, and information exchange between these two
groups are facilitated [41]. A DHP typically incorporates a set
of mHealth services, which are available to the user through
one interface. Value creation and delivery is contingent on a
network of participants, and on the interactions and information
exchange between them [42], [43]. We focus on DHPs in primary
care. They typically offer a range of services primarily targeting
patients with milder ailments—such as urinal infection, colds,
and eczema—and include real-time video meetings with primary
care personnel, real-time chat, and asynchronous messaging
through which patients are diagnosed, prescribed with medicine,
or transferred to other care units or levels.

As to the platform provider, it is important to distinguish be-
tween technology-related roles and business-related roles [4]. In
the technology-related role, a provider designs the architecture
of its platform by defining components and their interfaces. In
the business-related role, a provider determines the means to
attract end users and service providers (e.g., patients, health
professionals, and third-party app/device providers). In the case
of DHPs, these two roles may be fulfilled by one actor or
distributed across different actors (technology vendors provide
the platform software, whilst a private or public care service
provider undertakes the business role).

In principle, there are multiple advantages with such plat-
forms. DHPs can reduce the pressure on physical care and
increase the availability of primary care services [44]. This
holds the potential to address the problem of increasing strain on
physical health facilities and concern over their resilience [45].
From a patient perspective, they can receive care with greater
flexibility, mobility, and portability [46], alongside treatment
and diagnosis at convenient times [44]. From the perspective of
healthcare professionals, DHPs have allowed them to receive,
evaluate, and store data for better diagnosis and decision making
[47]. Moreover, this indicates that elements of the healthcare
sector are being transformed from a one-way communication
stream [16] to a more continuous and interactive process for
patients [48]. In consequence, platforms offer opportunities to
improve sustainability in healthcare service systems [49].

Despite their potential in several countries, DHPs have also
received much criticism, especially those operated by private
actors. Criticism has included the insouciant prescription of
antibiotics, the draining of public healthcare sector resources
(human and financial), and the “treatment” of healthy patients
[25], [50]. Furthermore, not all diagnoses are fit for treatment
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through a DHP. From a legal perspective in Sweden, digital
providers must comply with the law of accessibility [51]. All
individuals, regardless of background, disability, and age, should
have the same opportunities to access services. This further
promotes the need to understand how various types of patient
use and perceive DHP services so that they can address a wider
population.

1) Unpacking Platform (Postadoption) Use: While studies
of postadoption usage in relation to mHealth and DHPs (and on
platforms in general) are scarce, the extant literature provides
some useful definitions that we use as points of departure in our
exploration of DHP usage among the elderly.

It is necessary to distinguish between adoption and usage.
Adoption is the stage where a technology is initially selected
for use by an individual or organization [52]. Usage is the stage
after adoption where an individual or organization utilizes the
technology [53]. This distinction is crucial since adoption does
not necessarily lead to usage. Continued use results from the
performance that users experience in use relative to their initial
expectations [54]. Yet, many studies on platforms claim to study
“use” but actually study “intentions to use” or adoption and, thus,
treat this as a binary or outcome variable [33], [55].

Unlike concepts of preadoption and adoption, postadoption
has been further defined, albeit loosely. For some research,
postadoption represents the “continued use” [56], “continuous
and repeated usage” [57], and “continued adoption or discon-
tinuance” [58] of an innovation. These studies demonstrate that
research on postadoption has largely focused on continued use,
with few having examined discontinuance.

Our study draws on Ng [59] who outlines key aspects of
postadoption behaviors (in the case of Twitter discontinuance).
Drawing on Rogers’ innovation adoption process, she suggests
that postadoption behavior is not simply a binary distinction
between use and nonuse but a range of levels of engagement
with and disengagement from an innovation [60]. Hence, it is
incorrect to assume that an individual who once used a DHP
will always continue to do so, or that individuals who have
stopped using the service will never return to it (temporary
discontinuance) [53]. Drawing on these insights, we aim to
explore postadoption usage in terms of the engagements an
elderly user has with a DHP during a consultation (RQ1).

2) Unpacking Antecedents of Adoption and Use of DHPs:
While research on the attitude of elderly users to DHPs is scarce
or nonexistent, research on the antecedents of the adoption
of ICT by individuals in general provides important inroads
into our inquiry on how elderly users perceive DHPs (RQ2).
At a general level, usefulness (the value users experience by
utilizing a technology and how well it meets their desires in
relation to existing services [61]) and ease of use (the perceived
effort users must mobilize to utilize the service [2], [62]) are
emphasized in the vast literature on technology adoption and
usage employing the technology acceptance model (TAM) [31],
[63]–[66]. The theoretical starting point for our study is the
TAM, which has been used extensively to predict usage [36],
[67]–[71]. Furthermore, scholars have used TAM to theorize
factors that enhance and counteract adoption and usage [31],
[63]–[66].

Studies have also identified external factors that patients have
considered in relation to ICT in healthcare. Here, satisfaction
with the treatment has been shown to influence attitudes [72].
Digital experience in terms of technology anxiety is also a factor
that influences adoption and usage behavior concerning digital
health-related services [11], [23], [31], [67]. Technology anxiety
is a negative emotional response that centers on the fear or
discomfort people experience when they use or consider using a
technology [23]. Here, research shows that people with abundant
digital experience have a more positive attitude to embracing
digital healthcare [17], [31].

Several dimensions of trust would appear to be critical. These
are trust in the care providers in general [63], [72] and trust in the
way in which they handle information (perceived security and
confidentiality) [1], [26], [73]. Social influence is another factor
that impacts digital care adoption and use, with friends, family,
and care providers playing an essential role in influencing patient
acceptance of health-related services [36] for both preadoption
and future use.

In our study, the influences of ageing are pertinent to DHP
use. Ageing is multifaceted in nature, consisting of biological,
cognitive, and social aspects [13], [74]. Biological and cognitive
ageing in particular hold the potential to influence use. The
elderly (defined as 60 plus) is a heterogenous group [31], [75]
but, as a whole, this age cohort differs from younger generations
in important respects. For example, age is a significant factor
affecting digital disengagement and an individual’s perception
of ICT [37]. The influences of ageing offer several potential
explanations for this difference. First, biological changes may
influence eyesight, hearing, strength, dexterity, and mobility
[76], [77]. For instance, impaired vision and hearing are more
common as individuals age [20]. Visual impairment hinders
individuals from distinguishing between different colors [38],
and impaired muscle function can make it a challenge to manage
small buttons [39]. These changes may present significant usage
challenges.

Second, ageing influences cognitive abilities, thus reducing
individual mental capacity and information processing [13],
[78]. Chronological age has been shown to influence attitudes
to and use of ICTs in general and in healthcare. Cognitive load
is a major concern for the elderly since they are more prone to
cognitive problems, disabilities, and chronic diseases compared
to younger generations [79]. Furthermore, deteriorating memory
and reasoning can negatively impact the ability to learn to handle
ICTs [39]. Whilst memory and reasoning problems will not
affect all elderly individuals, such problems are more prevalent
in this population. This may influence the perceived ease of use
of and trust in DHPs, resulting in technology anxiety.

Elderly individuals will have learned about new technologies
at a later age compared to younger individuals, making them
less accustomed and comfortable with new technologies such
as DHPs [80]. Consequently, they may experience reduced
confidence in managing the technology [38]. This is also related
to demographic factors. Retirement is strongly associated with
nonuse or ex-use of technology, where the elderly are six times
less likely to be online than employed individuals [81]. Retired
people with less income sometimes find it a problem to pay for
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TABLE I
QUALITATIVE INTERVIEWS

equipment. In terms of the social aspects of ageing, they may
lack the influence of colleagues to which they had formerly been
exposed at work [67], [81]. Combined, these factors, related to
the technology anxiety and social influence identified in ICT
adoption studies, may result in negative attitudes to seeking and
receiving digital care [1], [31].

To conclude, our literature review reveals several factors
that, alongside the characteristics of an ageing population, may
impact usage and, thus, preclude continuous use or trigger the
decision to disengage. Yet, there is limited knowledge on how
these factors play out in the context of DHP usage.

III. METHOD

A. Research Approach and Case Selection

This study followed a mixed-method research design, mean-
ing that qualitative and quantitative approaches to data collection
and analysis were used [82]. The quantitative data and associated
analysis were aimed at answering RQ1 while the qualitative
analysis was instrumental in answering RQ2. We followed an
iterative research process where the principles of abduction were
applied, which involved multiple iterations between the data and
prior literature to validate our results [83].

The study was conducted with a company developing and
supplying a DHP that enables interaction between patients and
healthcare professionals. Hence, this firm assumed the role of
technology-related platform provider. The platform is currently
used by some of the largest primary healthcare providers in
Sweden. Patients can access the platform from either a computer,
smartphone, or tablet and can sign in using a Digital BankID.
Interaction with healthcare professionals occurs through chat
and/or video meetings. The DHP had around one million patients
each year. Of the nearly one million observations, approximately
19.4% of the total usage was represented by patients aged

60 to 74 and only 3.8% aged 75 plus. The elderly were thus
under-represented.

B. Data Collection

Primary and secondary data were collected between January
and May of 2021. The primary data consisted of 20 semi-
structured interviews. Secondary data consisted of 152 000
logged patient journeys inside the DHP—namely, the behavior
when seeking primary care consultation from initiating care to
case closure. The secondary data thus focused on users of DHP
services, and nonusers were not investigated. Data collection
was organized in two phases.

Phase 1: We conducted exploratory interviews to gain fa-
miliarity with the context, setting, and associated database for
secondary data (Table I provides descriptive information on all
interviews).

We also sampled data from the DHP consisting of patient
journeys that had been processed during the spring of 2020. We
limited the sample to patient-initiated primary care. The initial
sampling frame consisted of almost one million anonymized
observations, all from 2020, of which 152 000 were randomly se-
lected for this study. The remaining observations were excluded
due to data storage capacity constraints. Younger generations
were over-represented in DHP usage, so we created a stratified
sample with an equal number of observations in each strata (38
000 in each age interval) to facilitate statistical analysis and
minimize the possibility of type 1 and type 2 errors [84]. We
excluded individuals between the ages of 0 and19, since they
often receive help from a guardian, which could render mislead-
ing information on usage. The final age intervals consist of four
groups, 20–39, 40–59, 60–74, and 75+ [85]. Observations from
patients in the 60 and above age range are considered elderly
in this study [86]. Moreover, women were over-represented in
our sample, which may mean that women either have a greater
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TABLE II
QUANTITATIVE SAMPLE

interest in their health [80], [87], or a greater propensity to
use DHPs. However, prior research revealed that gender had no
significant impact on DHP usage [10]. Finally, all observations
included in the analysis were randomly selected from different
months to account for potential digital disturbances in the plat-
form throughout the year. Table II provides an overview of the
quantitative sample.

Phase 2: The second data collection phase included 17 semi-
structured interviews with elderly primary care patients. The se-
lection process followed the nonprobability sampling principle
[88]. We sampled respondents aged 60 plus who had previously
used a DHP. Specific respondents were recommended through
the DHP we studied, via the Swedish National Organization
of Pensioners, and by posting on social media platforms (e.g.,
LinkedIn). The interviews used a semi-structured interview
guide (see Appendix A). Users were asked about their experience
of using a DHP on their patient journey, why they used it, and
what perhaps made them hesitant toward further use. Interviews
were conducted by phone or video (due to the Covid-19 pan-
demic), recorded, and subsequently transcribed.

C. Data Analysis

Phase 1: For the quantitative data used to answer RQ1, we
relied largely on a one-way ANOVA analysis followed by the
Games-Howell posthoc test for each variable that potentially
could reveal differences in the usage of elderly and younger
patients. The Games-Howell posthoc test was deployed because
our dataset did not fulfil the assumption on the homogeneity
of variance [89]. The reason concerns the design of the DHP,
where patient journeys unfold somewhat differently depending
on the search cause, the level of care, and nonmandatory steps,
among others. However, sample size was considered sufficiently
large so that the mean value or standard deviation was not
affected by smaller inequalities in the sample [90]. All other
standard assumptions for an ANOVA analysis were met and
validated against prior recommended values for skewness and
kurtosis [91]. All tests were executed on a 95% confidence level.
Consequently, extreme outliers were excluded after carefully
looking at boxplots and histograms [84]. For example, anam-
nesis duration was excluded if it lasted 50 min or more since it
indicated that a patient had either quit or paused the consultation.
As a precautionary measure, we performed the Games-Howell

posthoc test before and after the outliers were removed, and the
results proved stable. Finally, we supplemented the findings from
the ANOVA analysis with standard bivariate analysis because
some variables only took the values of 0 and 1. Table III describes
all tested variables on which the age groups were compared.

Phase 2: Thematic analysis was conducted to examine the
qualitative interviews, pertaining to RQ2. We followed the six-
step approach of Braun and Clarke [92]:

1) becoming familiar with the data, which involved inter-
view transcription, reading, and taking notes to document
interesting findings;

2) generating initial codes, based on repetition, surprising
information, and connections to the literature;

3) analyzing the identified codes in-depth and beginning to
conceptualize potential themes.

The first draft of themes was conducted with the help of the
previous literature. A mind map was drawn to sort the codes
systematically and was then translated into formal themes and
subthemes.

In the fourth step, all identified themes and codes were re-
viewed more closely. While some themes were excluded due
to a lack of similarity or data, others were renamed to obtain
wider scope (i.e., digital experience was changed to digital
maturity). In step five, we further analyzed and refined our
themes, subthemes, and codes to make sure that we had cap-
tured the essence of the data. We thus identified the potential
antecedent factors underpinning elderly usage in a DHP context.
These themes confirmed those from the previous literature and
added new dimensions. In the final step, we ensured that the
themes, subthemes, and codes accurately represented the data by
revisiting the transcripts and checking for intercoder reliability.

IV. RESULTS AND ANALYSIS

A. Differences in Usage Between Elderly and Younger
Primary Care Patients, and Among Elderly Patients

The ANOVA analysis revealed a significant difference in
usage between younger and elderly primary care patients on
almost all variables (see Table IV). The analysis regarding
process time yielded the greatest differences. The time spent
in minutes during anamnesis was significant (p < 0.001) among
all groups and increased in line with the age intervals. Similarly,
the elderly spent more time during onboarding compared to the
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TABLE III
VARIABLES AND NUMBER OF DATA POINTS USED IN THE QUANTITATIVE ANALYSIS

younger generation (p<0.001 among all groups). However, the
analysis regarding case duration showed that the youngest and
the oldest groups took the longest time, which was unexpected.
That said, those in the group 75 plus are significantly different
from the age groups of 40 to 59 and 60 to 74 (p<0.001).

Waiting time increased in line with the age intervals (p<0.001
among all groups), except between the two younger groups
where no significant difference was found. This is also true of

the health centers opening waiting time, where the two elderly
groups spent a longer time queueing. Here, a significant dif-
ference could be demonstrated among the youngest age group
and the remaining three (p<0.001). Precedingly, a significant
difference (p = 0.004) was found between the groups 40 to 59
and 75 plus. In sum, the elderly tend to spend more time during
anamnesis, onboarding, and queueing, with those aged 75 plus
scoring the highest on all measured variables.
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TABLE IV
STATISTICS

We also investigated the number of assigned healthcare pro-
fessionals that each patient was transferred to after the first
case contact (meaning that all patients are not transferred on
to a subsequent contact). Our results show that patients aged
75 plus tend to be assigned slightly fewer professionals (p =
0.000 among all groups). Our results also reveal a significant

difference on the level of p<0.001 among the age groups 20 to
39, 40 to 59, and 60 to 74.

Finally, we investigated the dropout rate—that is, whether
patients decide to drop out during the process and do not com-
plete their case. The elderly were over-represented in dropouts
before the first onboarding question, during onboarding, when
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Fig. 1. Coding tree.

choosing issues, and during anamnesis. The only stage where
dropouts are greater among younger patients is during payment.

Patients in the DHP were asked to rate the service and their
overall satisfaction. Here, those aged 75 plus tended to rate the
service slightly lower compared to the other groups (p<0.001).
A significant difference was found between the age groups 40
to 59 and 60 to 74 (p = 0.034). However, the differences are
small in this regard. We also performed simple bivariate analysis
for the dummy variables. Patients aged 40 to 59 expressed the
most agreement that they were treated with compassion by the
caregiver (94.2%), whilst those aged 75 plus agreed the least.
However, differences were small, and 93.0% still agreed that
they were treated with compassion. The two groups of elderly
tended not to recommend the DHP to others to the same extent
as the younger generations. More than 94% of the two younger
groups were happy to recommend it, while 93% of those aged 60
to 74 and 90% of those 75 plus. The willingness to recommend
the service to others declines with rising age, but the two groups
of the elderly still seemed largely positive.

B. Antecedents for Usage Among Elderly Users

Our results from the analysis of the interview data reveal that
the key antecedent factors that influence usage among existing
elderly DHP users is perceived usefulness, perceived ease of
use, their digital maturity, and their trust in and attitude to digital

healthcare. Below, we unpack the meaning of these factors from
the elderly DHP user perspective. Fig. 1 provides an overview
of the identified codes, subthemes, and themes.

1) Perceived Usefulness:
a) Improved availability compared to offline alternatives:

The analysis revealed that one of the key drivers of DHP use
for the elderly was the very short waiting times and, thus, the
improved availability of care. This contrasted with long waiting
times to get an appointment at the ordinary primary care center.

“You will have to wait forever if you call the ordinary primary care
centre, or you will not get an appointment at all. However, here [with
digital care] it takes four minutes and then you are in the process of
receiving care. The availability was the main difference.” R4

Several respondents stated that the effectiveness of seeking
and receiving care digitally was the main benefit in comparison
to traditional physical care.

“If I just want an answer to something that worries me, it’s a very
fantastic thing to be able to come forward and get in touch so
quickly.” R17

This is in line with the arguments put forward in the TAM
framework, where the usefulness experienced depends on the
difference in the perceived value of existing services [63]. Our
findings confirm that the advantage is time, as emphasized by
Fichman [93]. However, none of the respondents mentioned
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money or expertise as factors underpinning perceived useful-
ness.

b) Uncertainty of service scope—which issues digital
healthcare can treat: Many of the elderly agreed that DHPs
could be useful but mostly for milder ailments. More complex
symptoms need to be treated physically. Prescription renewal
and a medical certificate of good health are examples of appro-
priate reasons for seeking care digitally.

“I think some diagnoses definitely can be made online. Then there
are things that definitely can’t be made online where you have to
take a sample first or where you have to see or easily describe your
symptoms. So, I believe [digital healthcare] is for milder ailments.”
R15

“But no, I won’t use [digital healthcare] if I don’t need to. Sometimes
it can be practical but that is another matter. But not when you are
sick, instead when you are healthy and need a paper that confirms
that you are healthy, then it can be good to use [digital healthcare].”
R11

This may complement our quantitative results where the
elderly tend largely to “solve” their cases in a digital envi-
ronment compared to the younger generations. According to
Martínez-Caro [94], the DHP services must be perceived as
more advantageous for the patient to use them. However, our
findings reveal that not all services need to be perceived as more
advantageous to boost usage.

Many interviewees stated that, if they had multiple illnesses
or had more complex diseases, they would find it challenging to
seek care digitally.

“In my case I have medication for high blood pressure, and I have
diabetes, you must see the whole picture, doctors have to do it. So,
if I need ointment or something similar then it is probably perfectly
okay to take it that way but not all ailments I think.” R5

Others who have multiple conditions or more complex med-
ical histories state that using digital healthcare is sometimes
problematic because they are required to repeat their medical
history every time they seek care for milder ailments. This is
related to the automated triaging offered by DHPs, which is
a way to improve the matching of patients and professionals.
Yet, the sometimes quite long self-rating questionnaires were
perceived as very burdensome:

“So, [digital healthcare] requires something completely different
because there I must constantly repeat what I am seeking care for and
my health status, if I have any illnesses and blah blah blah. Somehow,
I must tell my entire hospital history. I do not need to do that with a
doctor that I always have had.” R7

Nymberg et al. [20] state that DHPs have the potential to
facilitate independent living and the sense of feeling secure,
especially for elderly people, by enabling easy access to follow-
up consultations for those suffering from chronic diseases. This
contradicts our findings where the elderly with a long medical
history appear to be struggling to receive the help they need.

“When your generation also turns 70 or 75 and becomes ill and gets
hurt and becomes multi-sick, I think it will be very difficult to have
digital healthcare … I think so because you need to feel safe and that
there is someone who supports you when you sit there and think …I

have an acquaintance and good friend of the family who is multi-sick,
and he says that I want the doctor home. I take it as a reference.” R6

2) Perceived Ease of Use:
a) Perception of the patient journey: It is evident that

several respondents had experienced complexity and obstacles
in the process of using DHPs. These ranged from downloading
the app, information overload, finding information on their
test results and appointment details, understanding when the
doctor answered, to pure communication difficulties. This may
complement the quantitative results showing that the two groups
of elderly took the longest time in most stages of the process. It
may also explain why the elderly tend to rate the service slightly
lower and do not recommend it to the same degree as younger
generations.

“I try to go back in memory, but I think I needed to go through certain
steps that I thought were a little bit difficult. I think it was finding the
answers, the results came from the blood tests, and it was difficult to
find where I could see them. So, I had to contact them and ask where
I could find it.” R14

However, some respondents suggested that it was an easy
process to receive care and that the technical part was no major
problem.

“I don’t think that the technical part after you have entered is a
problem. Where I was, the instructions were incredibly clear.” R13

b) Degree of physical impairment: Physical impairments
have also been shown to affect the usage of DHPs. Some
respondents stated that a small text size challenged use due
to reduced sight. Furthermore, the importance of creating an
easy-to-understand layout was identified, with different colors
to assist those suffering from various impairments.

“I am mostly using my computer. I have discarded the iPad, it is
uncharged. But I use my computer or laptop. I can read what it says
then more easily.” R11

To summarize, physical impairments can create a complex
situation when using digital healthcare. Such problems reflect
the challenges associated with biological ageing (e.g., [76], [77])
that individuals have in utilizing the platform. These findings
support the argument that elderly individuals suffering from
impairments and cognitive problems may find it problematic
to fully utilize digital care [10], [11]. Chou et al. [38] state that
problems can be encountered either while signing in during first
use or during engagement, which may explain digital disengage-
ment. Building on their findings, our analysis pinpoints the exact
steps in the process at which the elderly tend to drop out, and
the underlying reasons for their behavior.

3) Digital Maturity: We can infer two dimensions of digital
maturity: overall familiarity with digital technology, which cap-
tures the elderly’s general experience of technology (from their
earlier lives) and technological anxiety, which refers to anxiety
specific to DHPs.

a) Overall familiarity with digital technology: Many re-
spondents stated that they had gained technology experience
from their prior working life, which made them comfortable
using digital healthcare.
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“No, I did not think it was difficult to seek care digitally. Maybe
it has to do with the fact that I am used to working with different
applications so to say.” R6

Others stated that the Covid-19 pandemic pushed them to use
and test new technologies, which they eventually became more
comfortable using. This finding aligns somewhat with the prior
research of papers [17] and [31] who state that previous digital
experience makes it easier to embrace new technology.

“Due to the pandemic, I think many people have become comfortable
using computers. They are having video calls with their grandchil-
dren. I believe that’s something that will continue from now on.”
R18

b) Technology anxiety: The absence of technological
equipment and skills are among the main factors that contribute
to the digital divide between the generations. Many of the
respondents agree that not everyone has access to computers
or a digital BankID and that this becomes further nuanced with
increasing age. However, it should be noted that our respon-
dents were referring in general to other elderly people, whilst
they themselves possessed the knowledge required to seek care
digitally.

“If you have never chatted before or never had a video meeting, this
was before the corona, then I can imagine that there are those who
find it difficult [using digital care] … I look at my mother-in-law,
she does not have a BankID, and we are terribly grateful for that
with all the scams, but it also means that she is limited in the number
of services. She presses the wrong icons; we know that because we
have to reset her phone almost every time we get there.” R15

“But then they must be connected, not everyone is and has that
experience. Not everyone is connected and sitting behind a computer
screen, that’s not the case.” R20

Some respondents suggested that training and guidelines are
crucial for elderly people to start using digital care and that their
lack of knowledge is the underlying reason for them experienc-
ing technological anxiety.

“Maybe you should have a course in this [digital care] for older
people and show them how it works, so you somehow reach out to
these people. You can provide a short course, so people don’t get so
scared, I think so.” R18

4) Trust: We identified two dimensions of trust that are
salient to the elderly’s reasoning on DHPs: 1) security, which
refers to the perceived treatment of information by DHPs, and
clear communication, and 2) confidentiality, which refers to the
perceived trustworthiness of the communication.

a) Security and confidentiality: One of the key antecedent
factors that influences usage by the elderly is perceived trust,
which is mostly concerned with security and confidentiality.

“Some [processes] are very illogical and you have to do things several
times, it is illogical how to enter your credit card number and it does
not feel safe. You experience friction and then you give up.” R3

“I rather prefer that they store my personal information and look
at my journals so they can make the right diagnosis. I can read my
journal on 1177 and it is great if those who treat me also can read it
in order to get a full view.” R15

Thus, the payment system must feel secure if it is not to
influence usage negatively (c.f. [73]). Our results align with Kim
et al. [26] who claim that, if the security risks are experienced as
high, this negatively influences adoption and usage. Our analysis
also suggests that integrity issues could increase with age.

“I had not thought of that, but the physical is probably to prefer, but it
is nothing that I have reflected on or have a concern about [processing
of personal information online].” R14

b) Clear communication: Several respondents high-
lighted the need for physical face-to-face interaction to increase
trustworthiness and eliminate misunderstandings during the pro-
cess of receiving care. This insight aligns with the findings of
Chong [63].

“I want to communicate face to face, that’s how we old people want
to do, I think … I think many people feel secure sitting with their
nurse or doctor and talking to him or her and being able to explain
their problems.” R11

“But otherwise, I think video meetings are good, especially if you
have any visible symptoms…” R4

The preferred choice was to meet in person, but video meet-
ings were seen as an acceptable complement. Lack of face-
to-face interaction can negatively affect usage by the elderly
because they are accustomed to the traditional way of receiving
care physically.

5) Social Connectedness: The elderly’s answers reflected a
desire not to be “out of date” and to keep up with society, its
trends, and new opportunities. This desire exerted an influence
on usage. In particular, their 1) motivation to learn something
new, and 2) exposure to messages in their environment (social
influence) that encourage usage.

a) Motivation to learn something new: Interest and curios-
ity in testing and using technology have been shown to positively
influence the motives and attitudes driving the use of digital
healthcare.

“I like to learn gradually so I am not completely used to the new
technology, but then I think it’s fun to sit and learn new things.” R10

Testing and using new technology was dependent on the moti-
vation to learn rather than chronological age, which confirms the
findings of Lagacé [95]. Yet, it is something that is characteristic
of some elderly people and can influence use. Indeed, some
respondents maintain that, if they see no possibility of receiving
care physically, they will reconsider seeking medical support
digitally.

“I will probably be hesitant [using digital healthcare again], but of
course if I see no other possibility, I will certainly do it.” R8

b) Social influence: Our results demonstrate that social
influence has both a positive and a negative impact on attitudes
to the use of digital care. The positive influence is based on
family and friends. Furthermore, for some respondents, TV
advertisements were a decisive factor in promoting usage.

“And then it was a colleague who recommended me [digital health-
care] so I used it…” R16
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“They did so much advertising on TV about [digital healthcare] so
I thought I would see what it was like.” R17

On the other hand, acute criticism of a number of digital
healthcare providers in the media had changed views of the
digital healthcare sector for some interviewees, as well as their
acquaintances. Peek et al. [36] state that social influence has
proven to be the deciding factor in whether a person adopts and
uses digital healthcare or not, a finding that is also reflected in
our results.

“Then it’s been a lot of writings too …. So, it affects mostly those
my age, those my age is affected a lot. I can say that they believe it’s
hmm, morally wrong … And that [private digital healthcare] don’t
take the hardest cases. My friends who work in health care think that
digital care takes the easy cases, and that’s how it is of course. So,
it’s economical and that they treat what is easy.” R13

V. DISCUSSION

An aging population combined with higher patient expec-
tations and restrictions on public spending have placed great
pressure on healthcare services for the elderly in many countries
[96], [97]. A grand hope is therefore tied to the potential of
DHPs to address the increasing gap between the supply of elderly
care and the demand for it. Yet, much of the platform literature
focuses on its internal aspects [98] and empirical insights into the
attitude of elderly users to DHPs. Research on how they actually
use them is lacking [36], and the need to fill this gap has been
accelerated by the Covid-19 pandemic [99]. This gap applies
to the literature on platforms in general and beyond healthcare.
Studies on “user behaviors” on various kinds of platform have
explored intentions only—for instance, purchase intentions on
social media platforms [33], “continuous use intentions” on
sharing economy platforms [55], antecedents of intentions to
use online peer-to-peer financing platforms [34], intentions to
switch between mobile payment service platforms [35], and
exploration of how platform governance mechanisms influence
customer “participation” (treated as an outcome variable) [100].
It is perhaps unsurprising, although somewhat alarming, that
elderly users are absent from all these studies. Our work takes a
first step, providing a broad overview of antecedents for usage
intentions among the elderly who are currently DHP users. We
also identify differences in postadoption patterns among the
elderly, and between the elderly and younger users.

Fig. 2 summarizes the key differences between the use of
DHPs among the elderly and younger primary care patients,
when the “patient journey” is used as an organizing device to
identify differences in usage.

The mixed-method research design was particularly valuable
because prior studies have mostly applied qualitative approaches
[2], [17]. Our results highlight nuances and the meaning of key
antecedent factors that affect usage among the elderly: perceived
usefulness and ease of use, digital maturity, and what we refer to
as “the need for social belonging.” Our findings confirm several
aspects identified in the prior literature on technology adoption,
whilst extending understanding by unpackaging how they play
out in the context of DHP usage for the elderly.

A. Theoretical Contributions

To the best of our knowledge, whilst previous research has
investigated the acceptance of ICTs by the elderly in the health-
care sector [1], [2], [23], few have paid attention to the stage
after initial adoption [31], [36]. Furthermore, no studies have
investigated usage by the elderly and the underlying reasons
for their behavior in the context of DHPs. In addition, prior
studies have often failed to distinguish between the concepts
of adoption and usage [23]. Our study responds to these gaps
in the literature by attempting to unpack usage patterns in
a DHP and the antecedents to using DHPs by the elderly.
Our findings both confirm, disconfirm, and add new insights
to previous established assumptions about the elderly and
ICT use.

First, while there are no empirical studies on the elderly and
DHPs, research on the elderly and on ICT in general (including
the TAM model) suggests that we could expect chronological
age (e.g., [13], [78]) (demographics in TAM) to influence posta-
doption usage patterns of the DHP. Our study (RQ1) partly
confirms these general expectations. There were differences
between younger and older users. We also augment this research
by empirically illustrating the different stages of the patient
journey and how these differences materialize. For instance,
as regards dropout, Olphert and Damodaran [11] stated that
the elderly and other vulnerable groups tend to drop out to a
greater extent than others. Moreover, Chou et al. [38] stress
that problems can be encountered when signing in during first
use or engagement. Here, we contribute by clarifying where in
the process the elderly struggle in their use of DHPs and by
offering some indication of the potential underlying reason for
their behavior. For instance, the elderly experience challenges
related to coloring and letter size.

We identify several aspects where younger and elderly users
differ. Our findings add to the literature by illustrating that the
elderly form a group with many within group variations. In this
respect, we deepen knowledge on whether chronological age
is a factor affecting usage—as discussed in Lagacé [95]—by
highlighting the differences between patients aged 60 to 74 and
75 plus. This represents a challenge to prior literature [1], [2],
[37], which has tended to view the elderly as a homogenous
group.

Our findings on the antecedents of DHP usage by existing
elderly users (RQ2) give added weight to the literature. Older
patients perceived the platform as useful, particularly in regard
to the advantages of availability. Our results confirm that not all
services must be perceived as inherently more advantageous in
order to enhance usage. For example, Martínez-Caro [94] have
argued that the digital service must be more advantageous than
physical services to enhance usage. Hence, there is no single way
to look at perceived usefulness. However, our findings reveal
challenges in usage that are evident in those who drop out of the
process, with older individuals exhibiting a higher dropout rate
across most stages. This increased dropout rate may be linked to
the challenges presented by cognitive ageing, where increased
task complexity (the steps of the DHP journey) acts as an added
hinderance.
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Fig. 2. Usage differences over the patient journey.

Second, our results uncover challenges for older individuals in
using platforms that are pertinent to and heightened by biological
ageing. First, patient problems with coloring and letter size
reflect the problems of sensory impairment (e.g., [10], [11]) and
inhibit use of the platform to seek care. Second, reported con-
cerns over the scope of DHPs are pertinent to biological ageing,
where increasingly complex health problems and differing needs
(e.g., [19]) that are more common in older individuals can result
in a lack of confidence that their health issues can be successfully
addressed. This results in a preference for face-to-face care. Our
findings uncover relationships between DHP-use factors and
biological and cognitive ageing (e.g., [74], [101]). In doing so,
we help to explain why use is lower amongst elderly individuals.

Finally, security and confidentially were, surprisingly, not
experienced as a major factor influencing usage. The elderly
seemed more prone to receive help than to worry over storage of
personal data, compared to younger individuals. The implication
for the literature is that security and confidentiality do not appear
to have a direct impact on usage in the context of DHPs. Hence,
these factors may be specific to the adoption phase rather than
the usage phase. This adds nuance to previous research by

identifying security and confidentiality as key antecedents of
adoption [1], [26], [73].

On a more general level, our findings confirm that the two
variables in TAM, perceived usefulness and ease of use, have
a direct impact on the motivation of elderly individuals to
use DHPs [1]. However, demography, technology anxiety, and
security and confidentiality did not appear to affect usage as
proposed by the literature [2], [11], [73]. This testifies to the need
to reconsider and potentially adjust TAM for future DHP studies.
We highlight some additional factors that may impact usage (i.e.,
digital maturity, trust, and the need for social belonging), and
we suggest that they represent a direction that could usefully be
explored. Our findings are broadly in line with some previously
identified factors of acceptance in telehealth [17], [23] and thus
confirm their applicability to DHP usage.

B. Practical Contributions

DHPs have the potential to revolutionize the healthcare sec-
tor by increasing accessibility, flexibility, and efficiency. Our
practical contributions are pertinent to platform owners (in both
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technology-related and business-related roles) and healthcare
professionals, providing direction on how they could facilitate
higher quality usage among the elderly.

Overall, our results point to the following conclusion: the el-
derly take a longer time with onboarding and anamnesis (RQ1).
Yet, they are still motivated to use DHPs (RQ2) due to their
perceived superior access (versus physical primary care centers)
and growing comfort with technologies over recent years. Their
experience is that it is fun to learn something new, and they have
tended to respond positively to recommendations for DHP usage
from their social contacts. Yet, several downsides are associated
with usage, including the perceived use-related difficulties tied
to interface design issues (information overload, size, colors),
and perceived trust issues. DHPs are seen primarily as a solution
for milder ailments generally and are not considered suitable for
addressing complex healthcare needs. Hence, DHPs are asso-
ciated with a tradeoff between availability and their perceived
reduced ability to address more challenging and multifaceted
health problems. Based on these insights, we recommend the
following:

Platform owners must integrate adjustable text size into their
systems and include a color scale that distinguishes between
different sections and buttons. This would facilitate platform
usage for those with impaired functions. Our findings reveal the
elderly are 1) spending more time in the process when seeking
care and 2) have a higher dropout rate in most stages. Therefore,
platform owners could arrange an elderly test group and observe
their usage at various stages to gain a detailed understanding
of their struggles, or even engage in value co-creation [102].
Short videos clearly explaining the different steps throughout the
patient journey and how the process works would be beneficial
and could lower anxieties [103]. In consequence, the digital
anxiety of elderly people can be reduced and the digital divide
between the generations minimized.

For healthcare professionals who interact with patients
through the platform, it is important to remember that not
everyone possesses the same digital maturity. Our recommen-
dation is to make sure that patients are fully informed about
how the process will unfold and are made aware where they
can source both general information and specific details about
their appointments. For digital healthcare providers that also
run physical care centers, opportunities exist to explain how the
platform works when the patient is at the physical location, given
the positive effect of social influence. This is a new phenomenon
that is clearly not well understood. To this juncture, DHPs have
generally marketed their services as providing access benefits
and support for milder ailments—a message that seems to have
been accepted and found credible by elderly users. To expand
beyond this niche, DHPs need to invest in establishing trust in
their capacity to deliver more complex services, communicate
how they will deliver these, and what demands will be placed
on the user. Collaborating with social actors in the elderly’s
everyday surroundings could provide a viable path forward.
For example, retirement organizations could play a construc-
tive role, involving elderly users in service development and
ongoing refinement. While the elderly are not the typical con-
sumers involved in user collaborations, this approach is possible

provided that the collaborative process is adjusted to their spe-
cific prerequisites [25].

Our study has taken initial steps toward understanding what
motivates care consumers to use DHPs. Elderly users use DHPs
primarily for reasons of accessibility. Maintaining this advan-
tage in relation to other competing care services is important if
existing users are to be retained. Indeed, the promise of DHPs in
general is their ability to connect many suppliers with many
consumers remotely, thus increasing access and availability.
Our findings assist with efforts to improve DHP usage and
ease of use. Yet, their ultimate role may remain limited while
perceptions persist that the service is essentially of limited scope
and incapable of addressing more complex problems.

To increase loyalty and gain market share among consumers
with more complex care needs, additional advantages in other
quality dimensions will be required, such as more specialist
competence, better pre-execution and postexecution services,
and continuity. Future research could employ more fine-grained
service evaluation models to explore what other advantages plat-
forms might offer to users, including those with more complex
needs.

Finally, despite the potential advantages of DHPs, they also
present increased cyber risks to healthcare systems, which or-
ganizations are poorly equipped to address [104]. These risks
apply to, and thus require action from, health care professionals,
platform providers, and patients, given the ethical concerns they
present and their impact on future policy [105]. For example,
cyber attacks are likely to elevate trust and security concerns
in DHP use. As DHPs continue to spread, further research is
required to address these aspects, particularly from a user and
platform provider perspective. On a broader level, there may
also be additional risks that place constraints on the intention to
use DHP services [106].

This is a significant area that warrants both scholarly and
practical attention to provide a basis for devising policy options.
Research on platforms suggests that, in general, they typically
begin small and then move on to adjacent niches. This is often
difficult in healthcare, not least because of the trust issue and
the existing regulatory and reimbursement systems that envelop
DHPs in their efforts to offer viable public services.

C. Future Research and Limitations

Our study paves the way for future research on the elderly and
DHPs. To expand our insights, the elderly could be clustered into
other strata for analytical purposes. Indeed, our findings point
to a range of more relevant and insightful strata than simply
“the elderly,” who are currently defined only in chronological
terms. Qualitative research is required on the perception of
elderly subgroups—for example, with different digital maturity,
primary trust bases (perception of the trustworthiness of on-
line/offline care/combinations), other healthcare needs, and dif-
ferent living conditions, education, and income levels. Critically,
studies should explore subgroups based on biological, cognitive,
and social ageing. For example, whilst the elderly respondents in
our study discussed their own use of the platform, future studies
should examine both nonusers and users who are reliant on
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help from others when using a DHP (including retirement home
helpers and younger relatives). With respect to social influences,
despite their potentially positive effect, elderly individuals are
often more isolated. Research is required to understand this
influence and how it may be harnessed.

Third, this study is limited to the Swedish primary healthcare
context, which is characterized by relatively digitized primary
care in terms of the diffusion of electronic medical records, and
a high level of Internet and mobile phone use in the population.
Sweden also has a history of public care provision. Whilst
the number of private actors entering the sector has grown,
there is an ongoing debate about this privatization. This most
likely has contributed to the politicization of DHPs and, in
turn, may have affected the results. Overall, there is clearly
great intercountry heterogeneity when it comes to the geogra-
phy, funding, operations, and organization of health care, and
institutional arrangements (laws, rules, norms) [107]. As DHPs
spread internationally, we call for further research to investigate
differences between nations and to identify other factors that
influence usage.

VI. CONCLUSION

This article provides new insights into DHP usage amongst
elderly patients. First, we enhance understanding by unpacking
the differences in usage between elderly and younger primary
care patients. Second, we reveal the key antecedent factors that
influence usage, coupled with their meaning as perceived by
the elderly. The analysis reveals significant differences between
the elderly and younger patients along the different stages of
the DHP patient journey. These insights are particularly im-
portant in the light of an aging population internationally and
the productivity crisis in many national health care systems,
where an increased use of DHPs can be part of the solution.
The relevance of our study is also underscored by the Covid-19
pandemic. Clearly, DHPs are helpful in circumstances where
social distancing is mandatory, being able to usefully cater to
the medical needs of special risk groups. Yet, as we show,
several areas of improvement need to be further explored and
continuously attended to if DHPs are to realize their potential in
the elderly care setting.

APPENDIX

A. Interview Guide

How old are you?
Are you still working? If so, with what?
What is your highest level of education?
How many times have you sought care digitally?
When was the last/first time you sought care digitally?
Through which app, platform or service provider did you seek

care?
How did you first encounter digital care?
Was it difficult to get started?

� Did you get help from a relative?

Do you have previous experience using apps, computers, smart-
phones? That is, previous digital experience?

� How would you rate your digital maturity on a scale of 1
to 5 where 1 is very low and 5 is very high?

How do you experience seeking care digitally compared to
physically?

How would you describe your experience of the digital plat-
form/care app?

� What worked well?
� What worked less well?

Do you trust that a correct diagnosis can be made online?

� Why/why not?

Was there any problem signing into the platform, i.e., identifi-
cation with BankID?

Did you seek care though your smartphone, tablet, or computer?
Did you upload any pictures? If so, how did it go?
Were there any steps in the process that you found difficult?
Did you talk to healthcare professionals via video call?

� If so, how did you experience it?

Did you chat with healthcare professionals?

� If so, how did you experience it?

Did you feel that you received enough information?

� Both inside the application but also from the care provider

How do you prefer to communicate when seeking care digitally?

� Via chat or video meeting?

How did you experience the interaction between you and the
doctors, nurses, or other healthcare professionals you met?

Did it feel safe to seek care digitally?

� If not, what made you feel unsafe?

How do you experience the security and confidentiality of seek-
ing care digitally?

� Processing of information and personal data

Were you able to express your need for care clearly?

� Did the healthcare providers understand your needs and
demands?

Was there any waiting time between the answers from the doctor
or after you signed into the app/platform?

� If so, was it easy to understand when the healthcare
providers responded or how did you experience the waiting
time?

How did you experience the questions in the anamnesis, i.e.,
the questionnaire you fill in before you get assigned to a
healthcare provider?

� Was it easy to understand what you were supposed to fill
in and the meaning of the questions?
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Did you complete the entire care process, or did you choose to
finish before your case was completed?

Do you have the knowledge required to use digital care, for
example care apps?

� Do you understand icons, where to press, or similar?

Did you think that the symbols were the right size and that it
was easy to fill in information?

Do you have any ideas or suggestions for improvement on how
the platform could be designed to better meet your needs?
That is, do you see any potential for improvement in digital
healthcare platforms?

Is it likely that you will seek care digitally again?

� If not, why not? Is there anything that would have made
you consider seeking care digitally again?

Finally - do you think that older people (60+) have different
needs and requirements for digital care compared to younger
people?

� If so, in what way?
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[67] M. Cimperman, M. M. Brenčič, P. Trkman, and M. D. L. Stanonik, “Older
adults’ perceptions of home telehealth services,” Telemed. e-Health,
vol. 19, no. 10, pp. 786–790, 2013.

[68] F. D. Davis, R. P. Bagozzi, and P. R. Warshaw, “User acceptance of
computer technology: A comparison of two theoretical models,” Manage.
Sci., vol. 35, no. 8, pp. 982–1003, 1989.

[69] W. R. King and J. He, “A meta-analysis of the technology acceptance
model,” Inf. Manage., vol. 43, no. 6, pp. 740–755, 2006.

[70] Y. Lee, K. A. Kozar, and K. R. Larsen, “The technology acceptance
model: Past, present, and future,” Commun. Assoc. Inf. Syst., vol. 12,
no. 50, pp. 752–780, 2003.

[71] V. Venkatesh and H. Bala, “Technology acceptance model 3 and a
research agenda on interventions,” Decis. Sci., vol. 39, no. 2, pp. 273–315,
2008.

[72] C. K. Or and B. T. Karsh, “A systematic review of patient acceptance of
consumer health information technology,” J. Amer. Med. Inform. Assoc.,
vol. 16, no. 4, pp. 550–560, 2009.

[73] L. M. Vaquero and L. Rodero-Merino, “Finding your way in the fog:
Towards a comprehensive definition of fog computing,” ACM SIGCOMM
Comput. Commun. Rev., vol. 44, no. 5, pp. 27–32, 2014.

[74] G. P. Moschis, “Consumer behavior in later life: Current knowledge,
issues, and new directions for research,” Psychol. Marketing, vol. 29,
no. 2, pp. 57–75, 2012.

[75] S. Nikou, W. Agahari, W. Keijzer-Broers, and M. de Reuver, “Digital
healthcare technology adoption by elderly people: A capability approach
model,” Telematics Informat., vol. 53, 2020, Art. no. 101315.

[76] D. S. Dalton, K. J. Cruickshanks, B. E. Klein, R. Klein, T. L. Wiley,
and D. M. Nondahl, “The impact of hearing loss on quality of life,”
Gerontologist, vol. 43, no. 5, pp. 661–668, 2003.

[77] M. Marks, C. Muoth, A. Liebmann, S. F. Schindele, and T. P. Vlieland,
“Packaging—A problem for patients with hand disorders? A Cross-
sectional study on the forces applied to packaging tear tabs,” J. Hand
Ther., vol. 25, no. 4, pp. 387–396, 2012.

[78] R. Ahmad, “The older or ageing consumers in the U.K.: Are they
really that different?,” Int. J. Market Res., vol. 44, no. 3, pp. 337–360,
2002.

[79] R. Haux, “Individualization, globalization and health–about sustainable
information technologies and the aim of medical informatics,” Int. J. Med.
Informat., vol. 75, no. 12, pp. 795–808, 2006.

[80] E. Kontos, K. D. Blake, W. Y. S. Chou, and A. Prestin, “Predictors of
eHealth usage: Insights on the digital divide from the health information
national trends survey 2012,” J. Med. Internet Res., vol. 16, no. 7, 2014,
Art. no. e172.

[81] E. J. Helsper and B. C. Reisdorf, “The emergence of a ‘digital underclass’
in Great Britain and Sweden: Changing reasons for digital exclusion,”
New Media Soc., vol. 19, no. 8, pp. 1253–1270, 2017.

[82] J. Schoonenboom and R. B. Johnson, “ How to construct a mixed methods
research design,” Kölner Zeitschrift Soziologie und Sozialpsychologie,
vol. 69, no. 2, pp. 107–131, 2017.

[83] S. Timmermans and I. Tavory, “Theory construction in qualitative re-
search: From grounded theory to abductive analysis,” Sociol. Theory,
vol. 30, no. 3, pp. 167–186, 2012.

https://doi.org/10.5465/amp.2016.0048
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-20181937-om-tillganglighet-till-digital_sfs-2018-1937
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-20181937-om-tillganglighet-till-digital_sfs-2018-1937
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/lag-20181937-om-tillganglighet-till-digital_sfs-2018-1937
https://doi.org/10.1016/j.im.2021.103504
https://doi.org/10.1016/j.jbusres.2011.06.019
https://doi.org/10.1016/j.jbusres.2011.06.019
https://doi.org/10.1080/0144929X.2010.543702
https://doi.org/10.1287/isre.9.4.362
https://doi.org/10.1287/isre.9.4.362
https://dx.doi.org/10.1145/2470654.2466446.


FRISHAMMAR et al.: OLDER INDIVIDUALS AND DIGITAL HEALTHCARE PLATFORMS 2919

[84] H. J. Keselman et al., “Statistical practices of educational researchers:
An analysis of their ANOVA, MANOVA, and ANCOVA analyses,” Rev.
Educ. Res., vol. 68, no. 3, pp. 350–386, 1998.

[85] R. Edbla and V. Hardebro, “Exploring elderly patients behavior & needs
inside digital healthcare platforms,” PhD dissertation, Luleå Univ. Tech-
nol., Luleå, Sweden, 2021.

[86] I. Huvila, H. Enwald, K. Eriksson-Backa, N. Hirvonen, H. Nguyen, and
I. Scandurra, “Anticipating ageing: Older adults reading their medical
records,” Inf. Process. Manage., vol. 54, no. 3, pp. 394–407, 2018.

[87] K. D. Bertakis, R. Azari, L. J. Helms, E. J. Callahan, and J. A. Robbins,
“Gender differences in the utilization of health care services,” J. Fam.
Pract., vol. 49, no. 2, pp. 147–147, 2000.

[88] V. Vehovar, V. Toepoel, and S. Steinmetz, “Non-probability sampling,”
in C. Wolf, D. Joye, and T. W. Smith, in The Sage Handbook of Survey
Methodology. Thousand Oaks, CA, USA: SAGE, 2016, pp. 329–345.
[Online]. Available: https://www.doi.org/10.4135/9781473957893.n22

[89] W. Y. Chang, J. C. Ma, H. T. Chiu, K. C. Lin, and P. H. Lee, “ Job
satisfaction and perceptions of quality of patient care, collaboration
and teamwork in acute care hospitals,” J. Adv. Nurs., vol. 65, no. 9,
pp. 1946–1955, 2009.

[90] G. P. Brooks and G. A. Johanson, “Sample size considerations for
multiple comparison procedures in ANOVA,” J. Modern Appl. Statist.
Methods, vol. 10, no. 1, pp. 97–109, 2011.

[91] P. J. Curran, S. G. West, and J. F. Finch, “The robustness of test statistics
to nonnormality and specification error in confirmatory factor analysis,”
Psychol. Methods, vol. 1, no. 1, pp. 16–29, 1996.

[92] V. Braun and V. Clarke, “Using thematic analysis in psychology,” Qual-
itative Res. Psychol., vol. 3, no. 2, pp. 77–101, 2006.

[93] R. G. Fichman, “Going beyond the dominant paradigm for information
technology innovation research: Emerging concepts and methods,” J. As-
soc. Inf. Syst., vol. 5, no. 8, pp. 314–355, 2004. doi: 10.17705/1jais.00054.

[94] E. Martínez-Caro, J. G. Cegarra-Navarro, and M. Solano-Lorente, “Un-
derstanding patient e-loyalty toward online health care services,” Health
Care Manage. Rev., vol. 38, no. 1, pp. 61–70, 2013.

[95] M. Lagacé, H. Charmarkeh, R. Zaky, and N. Firzly, “From psychological
to digital disengagement: Exploring the link between ageism and the
‘grey digital divide’,” Romanian J. Commun. Public Relations, vol. 18,
no. 1, pp. 65–75, 2016.

[96] F. Oderanti, F. Li, M. Cubric, and X. Shi, “Business models for sustainable
commercialisation of digital healthcare (eHealth) innovations for an in-
creasingly ageing population,” Technological Forecasting Social Change,
vol. 171, 2021, Art. no. 120969.

[97] J. Zhao, “Sustainability on the service capacity in elderly healthcare
service supply chains: An application of flexible contracts,” IEEE Trans.
Eng. Manage., to be published, doi: 10.1109/TEM.2021.3071587.

[98] A. L. F. Facin, L.A. de Vasconcelos Gomes, M. de Mesquita Spinola,
and M.S. Salerno, “The evolution of the platform concept: A system-
atic review,” IEEE Trans. Eng. Manage., vol. 63, no. 4, pp. 475–488,
Nov. 2016.

[99] J. P. Devarajan, A. Manimuthu, and V. Sreedharan, “Healthcare op-
erations and black swan event for Covid-19 pandemic: A predictive
analytics,” IEEE Trans. Eng. Manage., to be published.

[100] R. Wei, X. Wang, and Y. Chang, “The effects of platform governance
mechanisms on customer participation in supplier new product devel-
opment,” J. Bus. Res., vol. 137, pp. 475–487, 2021. [Online]. Available:
https://doi.org/10.1016/j.jbusres.2021.08.028

[101] G. P. Moschis, “Consumer behavior in later life: Multidisciplinary
approaches and methodological issues,” Res. Consum. Behav., vol. 9,
pp. 103–128, 2000.

[102] M. Balta, R. Valsecchi, T. Papadopoulos, and D. Bourne, “Digital-
ization and co-creation of healthcare value: A case study in occupa-
tional health,” Technological Forecasting Social Change, vol. 168, 2021,
Art. no. 120785.

[103] C. Flick, E. Zamani, B. Stahl, and A. Brem, “The future of ICT for
health and ageing: Unveiling ethical and social issues through horizon
scanning foresight,” Technological Forecasting Social Change, vol. 155,
2020, Art. no. 119995.

[104] P. Radanliev and D. De Roure, “Analysis of Ethics and shared
responsibility-health policy and IoT systems,” Sustainability, vol. 13,
no. 15, 2021, Art. no. 8355.

[105] P. Radanliev, D. De Roure, U. Ani, and G. Carvalho, “The ethics of
shared Covid-19 risks: An epistemological framework for ethical health
technology assessment of risk in vaccine supply chain infrastructures,”
Health Technol., vol. 11, pp. 1083–1091, 2021.

[106] P. Baudier, G. Kondrateva, C. Ammi, V. Chang, and F. Schiavone,
“Patients perceptions of teleconsultation during Covid-19: A cross-
national study,” Technological Forecasting Social Change, vol. 163,
2021, Art. no. 120510.

[107] P. Biancone, S. Secinaro, R. Marseglia, and D. Calandra, “e-health for the
future. Managerial perspectives using a multiple case study approach,”
Technovation, 2021, Art. no. 102406.

https://www.doi.org/10.4135/9781473957893.n22
https://dx.doi.org/10.17705/1jais.00054.
https://dx.doi.org/10.1109/TEM.2021.3071587
https://doi.org/10.1016/j.jbusres.2021.08.028


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


