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Abstract

Background The aging of society drives a rising demand for geriatric healthcare due to increased care needs and
extended hospital stays in old age. Despite strained social security systems, ensuring high-quality medical care
requires innovative solutions. Digitalization could be one of them, however older people, who are less digitally active,
may not fully recognize its benefits. This study aims to assess digital participation among geriatric hospital patients
and their views on continuous vital sign monitoring using wearables.

Methods The survey was conducted at the geriatric hospital “Krankenhaus Rotes Kreuz Libeck — Geriatriezentrum”to
assess the digital participation of higher frailty patients requiring increased care. The questioning occurred between
February 13th and March 10th, 2023. The questionnaire included demographic questions, questions about digital
participation and digital skills, opinions on continuous monitoring, and a reflection on the impact of the coronavirus
pandemic on internet use.

Results Of the 201 consecutively admitted patients, 52 were excluded from participation in the study based on
the inclusion/exclusion criteria, mostly due to illness. Of the remaining 149 invited patients, 66 (44.2%) agreed to
be interviewed, mostly females (76%) with an average age of 81.2 years (SD=7.1). As a result, 68.2% of participants
reported online activity, whereby females and those with low education or high age (p=0.027) were offline more
often. On average, 1-2 internet-enabled devices were used. Continuous vital sign monitoring was favoured by 32
participants and 61 expressed no concerns.

Conclusion Our findings align with previous studies involving participants of comparable age, indicating
comparable results, apart from disease-related participation restrictions. However, the significant proportion of
patients who did not want to participate (55.7%) and the analysis of the reasons for nonparticipation suggest that
the actual number of geriatric patients who do not engage online is higher. While this does not necessarily imply a
complete rejection of digital products by this demographic, it highlights the need for greater emphasis on usability,
feasibility, and clarification in future endeavors.
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Background

Demographic change is leading to an increasingly aging
society, resulting in a significant strain on geriatric
patient care. The burden of rapid population aging is evi-
dent in the rising incidence of comorbidities, dementia,
and chronic diseases in older adults [1], which contrib-
ute to poorer health outcomes and increased healthcare
costs. These health issues are prevalent among geriatric
patients, making them more vulnerable to loss of inde-
pendence and requiring extensive care [2]. At the same
time, a shortage of skilled workers in this field exacer-
bates the gap in care provision [3]. To address these chal-
lenges and maintain the quality of medical and nursing
care, more effective solutions must be developed [4].

Concomitantly, technical progress is increasing rapidly,
which is why digitalization harbors substantial potential
to relieve the burden on the health system. This poten-
tial includes advancements such as wearables [5], legal
regulatory frameworks exemplified by the Digital Health
Care Law [6], and decision-making processes propelled
by artificial intelligence [7]. The advent of the corona-
virus pandemic in 2020 has additionally accelerated the
momentum of digital transformation [8]. Despite the
potential benefits, older generations have yet to fully
experience the advantages of digitization. However,
these groups could greatly benefit from digital offerings.
For instance, online shopping can help compensate for
reduced mobility in older individuals [9], while digital
print media can provide a solution for those with visual
impairments [10].

Acquiring digital competence is increasingly important
for social participation [11]. Since much information is
now available with internet access and more services can
only be accessed via the internet, the use of the internet is
necessary to communicate [12].

There are also various digital offers in fitness tracking
and lifestyle, where the focus has been more on preven-
tion, knowledge transfer and general health promotion.
An illustrative example of technological advancements
is the rise of wearables, compact and portable sensors
commonly found in wristbands or smartwatches. These
devices are often paired with health-oriented appli-
cations and are predominantly embraced by health-
conscious individuals. It is already possible to collect
medically relevant data. For example, continuous glu-
cose monitoring can be facilitated by the help of a tissue
patch [13] and cardiac arrhythmias can be detected via
a smartwatch [14, 15]. Through the continuous monitor-
ing of various vital signs, a complete health chronicle can
be documented. The healthcare benefits greatly from this
dynamic, as constant monitoring of critical signs offers
the potential for early detection and intervention of dis-
eases. This, in turn, has the potential to shorten or even
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reduce hospital stays [12]. These more efficient treatment
options could also save medical costs [16].

To date, wearables have been used more by younger
generations, as a smartphone with the internet is usu-
ally a prerequisite for wearables [16]. It is estimated that
only one-third of the German population over 80 uses a
smartphone [17]. This means that many older people still
need to fulfil the necessary conditions for using a wear-
able. To understand the functions of technical innova-
tions, digital competence is a prerequisite. However, only
14% of people over 76 have basic digital skills [18]. In
addition, just one in two of the over 60s and only one in
five of the over 80s personally see a benefit for themselves
in digitisation [8]. This shows that the older generations
have much to do regarding digital participation and that
the use of digital applications is rather foreign to every-
day life.

For precisely this context this study was designed. The
purpose of this study was twofold: firstly, to gain insights
into the digital participation of geriatric hospital patients,
and secondly, to assess their willingness to integrate auto-
mated, digital devices into their daily clinical routines. By
conducting a comprehensive inquiry, this study aimed to
determine the extent of digital participation among geri-
atric participants and their overall openness to digital
solutions.

Methods

Study design

The study was designed as monocentric prospective
human study investigating the digital engagement of
patients admitted to a geriatric hospital via a question-
naire. The study center was the geriatric hospital in
Libeck, Germany (Krankenhaus Rotes Kreuz Liibeck —
Geriatriezentrum). The ethics committee of the Univer-
sity of Litbeck approved this study on January 24th, 2023
(file number: 2023 -152). The study was conducted as
part of a master thesis between February 13th and March
10th, 2023.

Study population

The study population comprised of patients of the geri-
atric hospital. Participants were identified and enlisted
during their hospitalization, whether on a stationary or a
partial inpatient stay. All participants gave informed con-
sent to their anonymized data being used for scientific
purposes.

The patient must have been able to give written con-
sent to participate in the survey. In addition, knowledge
of German and sufficient hearing ability to understand
the questions well, were necessary to participate in this
study. The absence of substantial cognitive impairment
was paramount, established by a requisite SIS score
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(Six-Item-Screen Test) of four or higher [19]. Non-fulfil-
ment of all inclusion criteria led to exclusion.

Sample calculation

The survey, conducted as part of a preliminary study, did
not involve precise sample size planning but estimated
participation based on patient numbers. With the geriat-
rics center hosting approximately 150 inpatients and 50
outpatients, it was expected that about 100 participants
could be surveyed over a four-week period. This estimate
assumed five patients per day, five days a week.

Given that more patients would likely be screened
than eligible for participation, the four-week period was
selected to account for patient turnover, as geriatric hos-
pital patients are typically admitted for three weeks.

Implementation

First, patient records were employed to determine eligi-
bility for obtaining informed consent, primarily by veri-
fying the absence of a more severe cognitive disorder.
The SIS score, performed as a routine assessment during
patient admission, served as the determinant criterion in
this regard. Consequently, no additional cognition tests
were administered within this study’s framework.

Next, all patients with an SIS score exceeding three
were visited on the hospital wards and the inclusion and
exclusion criteria were verified. Upon inclusion, the sur-
vey’s topic was explained, and patients were provided
with both verbal and written explanations regarding the
procedure and the management of collected data. After-
wards, the patient could sign the consent form and par-
ticipate in the survey.

Interview questions

The questionnaire provided to the patients was developed
within the framework of this study. It consisted of own
and modified questions from already existing question-
naires on the topic of digitalisation among senior citizens
[20] and digital participation among very old people [17],
as well as from the D21 Digital-Index [8]. The complete
questionnaire is attached as Additional file 1.

The first part of the survey collected demographic data
such as gender, year of birth, educational qualification,
and profession. The subsequent part encompassed the
digital participation of the participants concerning their
use of the internet and digital devices, their digital skills,
and their motivation to be digitally active. In the third
part, the example of continuous monitoring (cM) was
used to obtain the participant’s opinions on how this type
of monitoring would be accepted. For this purpose, we
designed our questions. The final set of questions offered
the participant a short reflection on the topic and showed
to which extent the coronavirus pandemic influenced
the participant’s internet use. In addition to the survey
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questions, the participants were asked in the form of free
text for additional information (e.g., if they expressed
concerns about cM, they were asked why). If this infor-
mation was provided, it was also analyzed.

Statistical analysis

The obtained results underwent a descriptive analysis
facilitated by Microsoft Excel. This analytical approach
involved the calculation of either absolute counts or the
corresponding percentages within distinct participant
groups. Further, mean value calculations, coupled with
corresponding standard deviations, were executed. The
exploration of potential statistical associations between
two categorical variables was conducted utilizing the
Chi-Square-Test test, facilitated by the Statistical Package
for the Social Sciences (SPSS).

Results

Study population

The survey was conducted over four weeks, from Feb-
ruary 13 to March 10, 2023. During this period, 201
patients were screened, of whom 52 did not meet the
inclusion criteria. Among the remaining 149 potential
participants, 66 consented to be interviewed, represent-
ing approximately 44% of eligible patients.

Of the 83 nonparticipants, 23 patients expressed a gen-
eral disagreement with the internet, 21 declined because
they did not use the internet, and 8 stated that their cell
phone was only used for emergencies. Additionally, 26
patients had no interest in participating in the survey,
and 5 indicated they had people supporting them. The
reasons for nonparticipation were collected in free-text
form and subsequently categorized into these five groups
(Fig. 1).

Among the 66 participants, 76% were female, with a
mean age of 81.2+7.1 years, ranging from 64 to 98 years.
Regarding age distribution, 56% of participants were
between 80 and 89 years old. Together with those aged
90-99 years, two-thirds of the participants were classi-
fied as very old. Importantly, the comparison of age and
gender between participants and nonparticipants showed
a similar distribution, suggesting that the participant
group may be representative of geriatric hospital patients
in terms of these characteristics (Table 1).

Digital participation of geriatric hospital patients
Among the 66 patients who participated in the survey, 45
individuals reported active internet usage, while 21 par-
ticipants were classified as non-users, constituting the
“offliner” category. This indicates that 68.2% of the par-
ticipants were active online.

However, a closer examination of the reasons for non-
participation in the survey of nonparticipants revealed
that at least 52 of these patients did not use the internet
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Fig. 1 Flow Diagram of Patient Population

Table 1 Demographics of participants

Participants  Nonpartici-
(n=66) pants (n=83)
gender: n (percentage) n (percentage)
female 50 (76%) 55 (66%) Chizp:0,207
male 16 (24%) 28 (34%)
age: average+SD 812+7.1 80,5+7.0 T-Test
p=0,665
Age distribution: n (percentage) n (percentage)
60-69 5 (8%) 6 (7%)
70-79 18 (27%) 26 (31%)
80-89 37 (56%) 46 (56%)
90-99 5 (8%) 4 (6%)
Highest education: n (percentage) n (percentage)
None/ low education 32 (48%)
Medium education 26 (39%)
High education 8 (12%)

Please note that, as a result of rounding the results, the total may not always
add up to 100%

and could also be categorized as offliners. For the remain-
ing 31 nonparticipants, it was not possible to determine
whether they were onliners or offliners.

In conclusion, out of the 149 potential participants,
30% were onliners, 49% were offliners, and 21% could not
be categorized into either group.

Notably, internet usage among participants was influ-
enced by gender, age, and level of education. Male par-
ticipants and those with higher levels of education were
more frequently among the onliners compared to their
female and older counterparts (Fig. 2). Additionally, a sta-
tistically significant association was found between inter-
net usage and age (x* = 4.89, p=0.027).

Numerous factors contributing to offline status

To investigate the underlying motivations for offline sta-
tus among 21 out of 66 participants, an in-depth analysis
was conducted among those who did not use the inter-
net. These participants provided reasons for abstaining
from online activities and shared insights on the con-
ditions under which they might adopt internet usage
(Fig. 3). Notably, more reasons were cited for avoiding
internet use than for potential adoption.
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Fig. 2 Relationship among internet use and gender, age, or level of education in n=66 participants
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Fig. 3 Reasons for offline status among 21 out of 66 participants and factors that could facilitate their transition to online engagement
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It is worth mentioning that nonparticipants provided
reasons for not participating in the survey, which par-
tially overlap with the reasons given by participants for
not engaging with the internet. However, since non-
participants could not be interviewed in detail, their
responses were not included in this analysis. Therefore,
the findings are based solely on the answers of the 21 par-
ticipants who completed the survey.

An average of 1-2 internet-enabled devices were used

The survey’s findings of all 66 participants indicated an
average usage of 1-2 internet-enabled devices per partic-
ipant. Figure 4 provides insights into the range of devices
privately employed by the participants. Each stated using
at least one of the following technical devices: landline
phone, cell phone without internet, smartphone, com-
puter, laptop, tablet, TV, or wearable devices such as
smartwatches. Notably, the highest number of privately
employed devices by an individual was seven, while the
majority reported using between three and four devices
(4x 1 gadget (G); 8 x2G; 19x3G; 22x4G; I%x5G; 2% 6G;
2x7QG). If only the internet-enabled devices are consid-
ered, then most of the participants used 0-2 devices
(18x0 gadgets (GQ); 16x1G; 20x2G; Ix3G; 1x4G;
2 x5G; 0x 6G; 0x 7G). Moreover, six participants explic-
itly mentioned the usage of wearable devices. When
queried further, three specified the employment of fit-
ness watches, two acknowledged the use of step counter
applications, and one participant utilized a tissue patch
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for blood glucose measurement together with its corre-
sponding app.

Pervasive proficiency in device use and internet navigation,
whereby the purpose of use varied greatly

A substantial majority of participants stated that they
were (very) good at using devices for private purposes.
Among onliners, 43 out of 45 reported being (very) com-
petent in device usage, compared to 17 out of 21 offliners.
While the onliners show a higher proportion of compe-
tence (95.6% vs. 81.0%), it is noteworthy that the offlin-
ers—who are not engaged with the internet—also report
a high level of device competence.

In addition, 37 out of 45 onliners stated that they were
(very) comfortable using the internet. Among various
online applications, most onliners (33/45) used the inter-
net for communication via messenger apps. Other activi-
ties included video conferencing (14/45), online shopping
(13/45), and gaming apps (12/45), with approximately
one-third of participants engaging in each. In contrast,
streaming services (7/45) and healthcare applications
(6/45) were less frequently used.

A closer look at onliners’ attitudes toward technology
revealed that three-quarters expressed interest in techno-
logical devices. Furthermore, 37 out of 45 (82%) believed
that digital devices could improve daily life, and 27 out
of 45 (60%) indicated a willingness to explore video con-
sultations with healthcare professionals. Additionally, 42
out of 45 (93%) felt they would benefit from technological

Usage of devices
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Opinion on continuous monitoring (kM) of vital signs
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Fig. 5 Opinion on continuous monitoring of vital signs

progress. These figures were higher compared to offlin-
ers, with 9 out of 21 (42%) expressing interest in tech-
nology, 4 out of 21 (19%) believing in its potential to
improve daily life, and 11 out of 21 (52%) open to video
consultations.

Over half of the onliners demonstrated competence
in digital skills, such as taking and sending pictures with
their smartphone (38/45, 84%), completing online forms
(29/45, 64%), and managing passwords (29/45, 64%).

Regarding the impact of the coronavirus pandemic on
internet use, 38 out of 45 (84%) online users reported
little to no rise in their usage, while 5 out of 45 (11%)
experienced a moderate and 2 out of 45 (4%) reported a
significant increase.

Perceptions regarding continuous monitoring of vital signs
via wearables
In the third part of the survey, participants were asked
for their opinions on the topic of continuous monitoring
(cM) of vital signs (Fig. 5). This section aimed to assess
not only their initial stance but also the stability and
reflectiveness of their opinions throughout the survey.
To evaluate this, questions 1 and 8, as well as questions
2 and 9, addressed similar topics but were phrased dif-
ferently. Both online and offline participants were inter-
viewed, and the overall results, shown in Fig. 5, initially
indicated relatively stable opinions across participants.
We specifically analyzed responses to questions 1 and
8, where 32 participants expressed a favorable stance

toward continuous monitoring in question 1, compared
to 31 in question 8. To assess the extent to which par-
ticipants’ opinions were stable or subject to change upon
further reflection, we examined the reasons behind their
responses and categorized any shifts in opinion.

Among the 32 participants who initially supported
continuous monitoring (Question 1), 24 maintained their
positive stance, while 8 changed to a negative viewpoint.
The reasons for these changes, collected as free-text
responses, included concerns about redundancy (n=3),
potential dependency (n=3), and conditional neces-
sity (n=2). Conversely, among the 34 participants who
were initially against continuous monitoring, 7 shifted
to a positive stance by the end of the survey, while the
remaining 27 continued to express negative views. Their
reasons for maintaining this negative stance included
conditional necessity (n=18), disinterest (n=5), view-
ing the technology as a gimmick (n=1), potential depen-
dency (n=1), reliance on an emergency button (n=1), or
choosing not to comment (n=1).

Similarly, for questions 2 and 9, which explored par-
ticipants’ concerns regarding cM, 61 participants initially
reported no concerns about the concept. However, we
observed shifts in concern levels throughout the survey.
Specifically, 4 out of 5 participants who initially expressed
concerns about continuous monitoring (Q2) overcame
these concerns by the end of the survey (Q9). Conversely,
4 participants who started the survey without concerns
developed apprehensions over time. These new concerns



Gobel et al. BMC Geriatrics (2025) 25:361

were related to measurement accuracy (n=2), data secu-
rity (n=1), and potential diagnostic inaccuracies (n=1).

Overall, 57 participants expressed no concerns or fears
regarding continuous monitoring by the end of the sur-
vey, as indicated by their responses to Questions 2 and 9.
Their reasons included disinterest (nz=4), a view of con-
ditional necessity (n=1), or seeing it as a gimmick (n=1).
Fifty-one participants did not provide specific comments
on the matter.

These findings suggest that while the majority of partic-
ipants maintained their initial stance, some revised their
views after engaging with the survey. The bidirectional
nature of these changes—both toward and away from a
positive stance—indicates that participants’ opinions
were not only influenced by their initial perceptions but
also evolved based on reflection and additional informa-
tion. This underscores the importance of understanding
how stable or malleable initial opinions are and whether
exposure to different perspectives can lead to reconsid-
eration. Further discussion is warranted to explore the
factors contributing to these opinion shifts and their
implications for the acceptance of continuous monitoring
technologies.

Discussion

Internet use

Digital health services offer individuals a wide range of
features to assist them in actively participating, engaging,
and managing health prevention and healthcare [21]. We
aimed to assess digital participation among German geri-
atric hospital patients and their views on continuous vital
sign monitoring using wearables.

According to the 2022 Annual Report on the Digital
Society, 91% of the German population uses the internet.
However, among individuals aged 65 and older, the pro-
portion is lower at 66.5% [8]. Notably, this finding aligns
with our survey results, where 68.2% of participating
geriatric hospital patients affirmed their internet use.

Interestingly, 27 out of 42 (64%) of participants aged 80
and above in our study reported using the internet which
is impressive. However, if we take into consideration also
the nonparticipants this proportion was probably much
lower and probably much closer to the 37.3% reported by
Reissmann et al. in a study of very old adults in Germany,
which included additionally individuals with cognitive
impairments [17]. The higher percentage in our find-
ings may be due to our study’s exclusion of patients with
cognitive impairments. Additionally, our study was con-
ducted in 2023, two years later than the Reissmann et al.
study, meaning our participants aged 80 and older were,
on average, born two years earlier.

When considering all potential participants in our
study, not just survey participants, the proportion of
internet users was approximately 30% (30/149), which
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is even lower than the 37.3% reported in the Reissmann
study. This discrepancy can be attributed to the fact that
the previous study only included survey participants.

These findings suggest that while internet usage among
older adults is increasing, the actual number of users may
be lower than indicated in previous reports.

If internet activity is considered dependent on gender,
the proportion of male onliners (75%) is higher than their
female counterparts (66%). This phenomenon is also evi-
dent in other studies [17, 18]. A plausible explanation
could be rooted in traditional gender role expectations,
where women may adopt a more reserved stance towards
the internet due to societal norms [9].

Furthermore, the influence of education on internet
usage is evident, with a positive correlation between
higher levels of education and increased internet engage-
ment noted in previous studies [8, 17]. This trend is
reflected in the results derived from the present study
with geriatric participants. Specifically, 53.1% of those
with a lower level of education reported internet use,
compared to 84.6% among those with a medium level of
education. While there was a slight dip among the highly
educated, with 75% being online users, this variance may
be attributed to the limited number of participants in this
subgroup.

According to an expert report on the Eighth Age-
ing Report of the Federal Government, the connection
between education and internet use can be rooted in the
broader social networks that highly educated individuals
possess, thereby affording them enhanced digital tech-
nology support. Additionally, higher education is often
linked to increased income, rendering this group of peo-
ple more capable of affording the necessary technological
equipment [9].

The underlying premise that internet usage is contin-
gent upon variables like income, gender, and age is not
exclusive to this study. Similar correlations have been
substantiated in investigations conducted within the con-
text of Germany [22] and Europe [23].

Among the participants who did not use the internet
(31.8%, 21/66), more reasons were given for being offline
than conditions for internet usage. The main reason cited
was a lack of interest, shared by sixteen out of 21 partici-
pants, some of whom had relatives available to perform
online tasks. Stimulating interest in self-use of the inter-
net through informative and age-appropriate guidance
could be beneficial in encouraging digital engagement
among these individuals [20].

Wearables use

To use wearables, having digital participation is essential,
requiring suitable technical devices. While most geriatric
participants used 3—4 devices, aligning with the national
average [18], it’s crucial to note that certain devices like
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landline telephones are irrelevant for wearables. Wear-
ables operation necessitates an internet-enabled device,
leading many participants to limit usage to 1-2 devices.
Eighteen out of 66 participants faced barriers due to
lacking internet-enabled devices. A similar trend was
observed in a report on the very elderly, where an aver-
age utilization of 1.5 devices per person aged over 80 was
documented, with 20% of this demographic lacking own-
ership of any internet-enabled device [17]. Specific device
usage revealed that 40/66 (60.6%) of geriatric participants
used smartphones, and 6/66 (9.1%) adopted wearables,
which is a similar proportion as reported in a 2022 study
[17]. Beyond device ownership, actual internet utilization
is crucial. Some offliners owned smartphones but chose
not to go online due to a perceived lack of necessity, indi-
cating a lack of willingness to use wearables.

User behaviour

The use of the internet for the participants varies greatly
for different applications. In the present survey, for exam-
ple, the vast majority (33/45; 73.3%) used it for commu-
nication by messaging services, specifically WhatsApp.
Comparable surveys have also highlighted the promi-
nence of communication via e-mail (82.2%) applications
like WhatsApp (40.5%) [17] and as frequent internet
applications. This kind of communication is a good
requirement regarding digital consultations with the
physician.

An additional aspect pertains to the entry of sensi-
tive data into wearable apps, which is often required for
health monitoring. For this purpose, participants were
asked whether they would be willing to shop online
and thus enter sensitive banking data on websites. The
response revealed that less than a third agreed to this
practice, underscoring a certain level of distrust among
two-thirds of geriatric participants concerning data
security. A certain distrust was also shown in the Digi-
tal Index, wherein 44% of participants expressed minimal
trust in the companies behind the applications they used
[18].

Since digitalization has received a boost from the coro-
navirus pandemic [18], we were interested in whether
participants perceived their internet usage as being influ-
enced by this development. In our study, 15.5% (7/45) of
online users reported that their internet usage had been
influenced moderately or strongly by the pandemic,
based on their subjective assessment.

When asked how they experienced this change, 9 out
of 45 (20%) online participants provided an answer: 5
described it as mainly positive, and 4 as balanced. None
of the respondents evaluated the change as mainly
negative.

A comparison with the findings of Reissmann et al.
shows some similarities and differences. Their study
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found that 25.5% of the oldest-old reported some level of
influence on their internet usage, though for most, this
influence was rather minor to moderate. Among those
who experienced a change, 17.8% perceived it as positive,
while 15.3% described it as negative, citing reasons such
as increased insecurity, pressure, and a lack of social con-
tact [17]. In contrast, in our sample, none of the respon-
dents evaluated the change as mainly negative.

Digital competence

The survey revealed that geriatric participants, both
online and offline, demonstrated high proficiency with
technical devices, with 95.6% (43/45) of online partici-
pants and 81% (17/21) of offline participants reporting
comfort. This contrasts positively with a report on very
old individuals, where 43% found using technical devices
(very) challenging and only about a third found it (rather)
not difficult [17]. This discrepancy between the stud-
ies can be attributed to the fact that we could not inter-
view the nonparticipants on this matter, which may have
skewed the results in a positive direction.

The majority of onliners expressed interest in techni-
cal devices (34/45; 75.6%) and considered them benefi-
cial for everyday life (37/45; 82.2%), surpassing the levels
reported for the very old (61.5% and 33% respectively)
[17]. This openness to technological progress was fur-
ther evident in online participants’ willingness for video
consultations (27/45; 60%) and wearing wearables (22/45;
49%) for health data recording. Offliners, while less
enthusiastic, still demonstrated a positive outlook toward
technological progress, with (9/21; 42.9%) expecting
everyday life simplification and 52.4% (11/21) anticipat-
ing personal benefits.

Beyond self-assessment, specific activities confirmed
the digital skills of the onliner group. For instance, 38
out of 45 (84.4%) were able to take and send pictures
with smartphones, and 29 out of 45 (64.4%) found tasks
like completing online forms and managing passwords
unproblematic. While their digital competence level,
according to the Digital Index, was classified as rather
low, participating onliners demonstrated solid skills in
operating wearables, including creating accounts and
inputting health data.

It is important to note that this group represents a pos-
itively selected sample of internet-active older adults in
a clinical setting, which likely includes individuals who
are more interested in and open to technology. Therefore,
while these findings indicate that engaged older users can
develop practical digital skills, they cannot be generalized
to the entire older population. Instead, they highlight the
potential for increased digital inclusion among those who
are willing and able to engage with digital applications.
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Opinion regarding continuous monitoring

In this survey section, participants were asked if they
could envision continuous monitoring and if they had
any concerns. Notably, 53% (35/66) expressed a favour-
able disposition towards continuous monitoring. Con-
cerns about data transfer to family doctors included
redundancy and fear of premature diagnoses. Half (50%,
33/66) of the participants opposed video consultations
due to the importance of personal contact with physi-
cians, consistent with another study [24].

Encouragingly, 47% (31/66) were willing to share health
data for research, but only 31.8% (21/66) would partici-
pate in a study due to time constraints and travel exhaus-
tion. To overcome these barriers, providing targeted
guidance and support within the clinical setting could
help facilitate wearable usage and improve prepared-
ness for home use. This suggests that a structured and
supportive approach within healthcare facilities could
enhance study participation.

Limitations and strengths

A key finding, but also a major limitation of the study was
that only 66 out of 149 potential participants agreed to be
interviewed. These respondents represent a highly selec-
tive group of geriatric hospital patients. For patients who
chose not to participate in the study, only their reasons
for non-participation were collected. Fortunately, this
allowed us to analyze the question of digital engagement
to a level that may be representative for geriatric hospital
patients without cognitive disabilities.

In the context of subgroup analyses, it is crucial to
acknowledge the limitations posed by the small sample
size and the high selectivity of the sample. This allows for
the identification of trends but not definitive conclusions.

Future research direction
The findings of this study highlight the need for wearable
technologies that are tailored to the unique needs of geri-
atric patients. Given the increasing age and complexity of
this patient population, future research should prioritize
the development of systems that require minimal active
patient involvement, thereby reducing the burden on
individuals with limited digital competencies.
Additionally, it is crucial to address the fears and
anxieties that patients may experience when using such
devices. Future studies should explore strategies to miti-
gate these concerns, such as improved patient education,
user-friendly interfaces, and clear communication about
the benefits and limitations of wearable technologies.
Finally, based on the results of this study, specific guide-
lines for effective patient education and support should
be developed. These guidelines could include recommen-
dations for healthcare providers on how to communi-
cate with geriatric patients about wearable technologies,
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as well as actionable steps for designing devices that are
both effective and accessible.

Conclusion

Despite its limitations, we were able to demonstrate that
at least 30% (45/149) of potential participants in the geri-
atric hospital were proficient internet users with solid
digital skills. Among the group of actual study partici-
pants, this proportion was significantly higher, reaching
68.2% (45/66). However, when considering the entire
consecutively screened geriatric inpatient population,
at least 22% (45/201) were confirmed as digitally com-
petent. This proportion may be underestimated, as 52
patients were excluded based on study criteria, and their
digital engagement remains unknown.

Notably, within the group of offline participants, 19%
(4/21) indicated that they might adopt online usage if
they perceived direct benefits. Whether these findings
fully justify the optimistic conclusions drawn in the final
statement is left to the reader’s interpretation. Neverthe-
less, they suggest potential avenues for exploring wear-
able-oriented studies in geriatric hospital settings. The
integration of digital innovations could contribute to
easing caregiver burdens while supporting high-quality
patient care in the future.
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