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Abstract

Background: Demographic changeisleading to an increasing proportion of older peoplein the German population and requires
new approaches for prevention and rehabilitation to promote the independence and health of older people. Technical assistance
systems can offer apromising solution for the early detection of nutritional and physical deficits and theinitiation of appropriate
interventions. Such a system should combine different components, such as devices for assessing physical and nutritional status,
educational elements on these topics, and training and feedback options. The concept is that the whole system can be used
independently by older adults (aged =70 years) for monitoring and early detection of problemsin nutrition or physical function,
aswell as providing opportunities for intervention.

Objective: This study aims to develop technical and digital elements for a measurement and training station (MuTs) with an
associated app. Through focus group discussions, target group requirements, barriers, and favorable componentsfor such asystem
were identified.

Methods: Older adults (aged =70 years) were recruited from a community-based setting aswell asfrom ageriatric rehabilitation
center. Focus group interviews were conducted between August and November 2022. Following a semistructured interview
guideline, attitudes, requirements, preferences, and barriersfor the MuTswere discussed. Discussionswere stimulated by videos,
demonstrations of measuring devices, and participants’ ratings of the content presented using rankings. After conducting 1 focus
group in the rehabilitation center and 2 in the community, the interview guide was refined, making a more detailed discussion of
identified elements and aspects possible. The interviewswere recorded, transcribed verbatim, and analyzed using content analysis.

Results: A total of 21 older adults (female participants: n=11, 52%; mean age 78.5, SD 4.6 years) participated in 5 focus group
discussions. Therewas astrong interest in theindependent measurement of health parameters, such as pulse and hand grip strength,
especialy among people with health problems who would wel come feedback on their health devel opment. Participants emphasized
the importance of personal guidance and interaction before using the device, as well as the need for feedback mechanisms and
personalized training for everyday use. Balance and coordination were mentioned as preferred training areas in a MuTs. New
training options that motivate and invite people to participate could increase willingness to use the MuTs.

Conclusions: Thetarget group is generally open and interested in tracking and optimizing diet and physical activity. A general
willingnessto use aMuTsindependently wasidentified, aswell asacompelling need for guidance and feedback on measurement
and training to be part of the station.
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Introduction

Background

As a result of demographic change, the proportion of older
people (aged =67 years) in the total population in Germany is
steadily increasing. It is predicted that, by 2040, a quarter of
the total population will be older than 67 years. This
demographic change is leading to a decline in the working
population, including in the health and care sectors. In this
context, new approaches to prevention and rehabilitation are
needed to enable older peopleto live longer, moreindependent,
and healthier lives [1,2]. This pursuit of longer independence
and well-being is known as healthy aging and aimsto maintain
mental, physical, and social health for aslong as possible. The
2 important elements of healthy aging are a balanced diet and
regular physical activity. These 2 elements not only influence
each other, but are aso linked to other determinants, such as
cognitive health [3]. Individual s aged >80 years, women, those
with multiple comorbid conditions, and older adultsliving alone
are at higher risk for malnutrition [4,5]. Among older people
living in the community, the prevalence of being at risk of
malnutrition, as measured by the Mini Nutritional Assessment
or Mini Nutritional Assessment Short Form, is 19% and is
significantly associated with reduced physical functioning,
reduced independence in activities of daily living, and the
presence of physical frailty and sarcopenia[6,7]. Low physical
activity is generally associated with an increased risk of death;
in particular, people who spend >10 hours a day sitting have a
significantly increased risk of death [8]. For people with
sarcopenia, that is a significant loss of muscle mass, function,
or strength, or any combination, exercisetraining and nutritional
interventions are among the most effective interventions to
improve strength, walking speed, and balance [9]. In addition
to structural and health system conditions, the health literacy
of older people plays acrucia role in healthy aging. Although
health literacy in Germany is somewhat higher than in other
European countries, 54% of people aged >76 years have limited
health literacy and may have limited knowledge about the
importance of a balanced diet and sufficient physical activity
in older age [10]. Older adults with low hedlth literacy have
been found to have lower levels of physical activity [11,12]. In
the area of dietary adherence, current evidence from systematic
reviews suggests that improving self-efficacy expectationsisa
key factor in the long-term implementation of healthy eating
habits [12,13]. Accordingly, strategies such as psychological
models should be used to increase participants’ self-efficacy
expectations. To be able to respond to problems in these areas
at an early stage, it would make sense to regularly check the
nutritional and physical status of older people. In practice,
however, such screening and advice are often not carried out
due to a lack of resources and information about available
interventions [14].

A technical assistance system could be an approach for the early
detection of nutritional and physical activity deficits and the
initiation of appropriate measures. Several approaches already
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exist to enable older adultsto self-report nutrition and physical
activity parameters. Parts of the geriatric assessment can already
be automated [15-17]. In addition, there are programs that
support older peopl e to independently implement interventions
to improve dietary and physical activity behavior [18-21].
However, most of these programs are interventions without
automated assessment and are targeted at people with high
functionality or specific medical conditions. A technical
assistance system that can objectively measure the nutritional
and physical activity status of community-dwelling older adults,
as well as provide individualized feedback and training, could
help to identify deficits at an early stage for secondary
prevention, prevent negative health outcomes, and reduce the
burden on the health care system.

However, before developing such a system, it is important to
analyze in detail the general acceptance of older people for it,
as well as their needs and their specific requirements for
implementation and design.

Aim

The aim of the study was to identify technical and digital
elements that could be integrated into the technical assistance
system to develop a system that is as effective and usable as

possible. In addition, the target group’s requirements for the
system and the general conditions for its use were determined.

Methods

Ethical Considerations

The study was approved by the ethical review board of the Carl
von Ossietzky Universitat Oldenburg (registration 2022-089).
We conducted the study in accordance with the Declaration of
Helsinki [22], as amended, and the underlying data protection
regulation. Reporting followed the COREQ (Consolidated
Criteria for Reporting Qualitative Research) checklist for
interviews and focus groups [23]. All participants included in
the study provided written informed consent.

Participants

We recruited the participants from a geriatric rehabilitation
center and in the community in the northwest of Germany.

Flyers were placed on the wards of the geriatric rehabilitation
center and the electronic patient database was checked by a
member of the study team for patients aged >70 years without
known cognitive impairment. These patients were contacted
and informed about the study.

Recruitment of the older adults in the community was done by
placing flyers and organizing information sessions in various
community-based organizations and settings, for example, sports
groupsfor older adults, community or church-run public meeting
places, and classes for older adults.

I nterested people were approached in aface-to-face meeting to
answer questions about the project and, if consent was given,
to check theinclusion criteria. Inclusion criteriawere (1) aged
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>70 years; (2) the presence of malnutrition according to the
Mini Nutritional Assessment Short Form (0-7 points) or the
presence of 1 or more risk factors for malnutrition: weight loss
in the last 3 months, reduced food intake in the last 3 months,
or areduced BMI (<23 kg/m?) [24]; and (3) presence of 1 or
more signs of reduced mobility (walking speed <0.8 m/s and
Short Physical Performance Battery <8 points). Exclusion
criteria were (1) lack of ability to give consent and (2)
insufficient ability to understand the study content and procedure
or the German language. Eligible personswereinterviewed for
sociodemographic data (sex and age), and technology
commitment was assessed using a questionnaire by Neyer et al
[25] with a 5-point Likert scale with 12 items about personal
contact, interest, and general use of technology. A higher score
indicates a higher technology commitment [25].

Once 6 suitable participants agreed and their igibility was
checked, a date for the focus group was arranged. All focus
groups were held in person. To minimize the burden on the
participants, the focus groups were held in the rehabilitation
center, in the rooms of the respective sports club or senior
citizens program, or the facilities of the study team, depending
on the participants preference. There were no repeated
discussions, and each participant was only allowed to take part
in 1 focus group.

Interview Guide

Onthe basis of the project objective, which was the devel opment
of ameasurement and training station (MuTs) and corresponding
app that could be used independently, key issueswereidentified
for discussion in the focus groups. This was done through
discussions within the project team involving people from
different professions, such as nutritionists, physiotherapists,
physicians, and computer scientists. For the selection of the

Textbox 1. Main topics covered in focus groups 1 to 3.
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health data and sensors to be presented, it was checked which
possibilities for autonomous recording already exist and which
parameters have aready been identified in other work in other
contexts as relevant for older adults, such as activity sensors,
which can have a motivational effect to increase activity. In
terms of training equipment, the aim was to represent different
training areas and types of training. The areas chosen were
endurance (bicycle ergometer), balance (oscillatory platform),
coordination and cognition (exergaming system), strength
training using body weight (3D depth image—based training
correction), and everyday training (exercise stairs). The devices
presented were al so selected to ensure that independent training
waspossible. In thefirst phase of the focus groups (focus groups
1-3), these 5 training options were presented to the participants.
In focus groups 4 and 5, only the 3 variants that had received
the highest approval in the previous groups were shown. These
were the oscillating platform, the exergaming system, and the
3D depth image—based training correction.

The guide was pretested with a pilot focus group of
community-dwelling older adults and minor adjustments were
made. The selection of devices was also discussed in the pilot
focus group, and it was emphasized that the opportunity for
participants to contribute their own experiences and wishes
regarding measurement and training devices could and should
beincluded in the discussions. The participants of the pilot focus
group were not involved in the focus groups 1 to 5). The final
interview guide covered 4 main topics in the first focus groups
(focus groups 1-3) presented in Textbox 1.

Following the first 3 focus groups, the semistructured guide
was adapted to obtain more detailed information on the
previously identified relevant aspects. The revised interview
guide used in focus groups 4 and 5 included 4 main themes
presented in Textbox 2.

Relevant health data and measurement tools for independent use

«  Presentation of different health data and measurement devices

«  Participants were asked to mark on paper with photos of the devices what they were interested in and what they could imagine using

«  Open discussion on the participants’ choice

Exercise or training optionsthat are of interest for use in the measurement and training station (MuTs)

«  Presentation of different training devices through videos

«  Each participant should enter numbersfrom 1 (most likely to be used inthe MuTs) to 5 (least likely to be used) in an overview of training devices

«  Open discussion about the participant’s choice

Freguency and amount of timethe participants were willing to spend in the MuTs

«  Brainstorming: Participants were asked to express their thoughts on the frequency of measurement and training, and statements were written on

posters

Using the MuTsand receiving instructions

«  Participants were asked to express their thoughts and needs, and statements were written on alarge poster

https://aging.jmir.org/2024/1/e58714
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Usability of an electronic devicefor measuring handgrip strength ( KForce Grip, Kinvent Biomecanique) and requirementsfor a corresponding

evaluation screen

«  Demonstration of the handgrip strength measuring device and testing by participants

«  Open discussion on thoughts and experiences during measurement

«  Presentation of 3 different mock-ups of the grip strength feedback screen; each participant was given 3 printouts and asked to mark what they

liked and disliked

«  Open discussion on the comprehensibility of the mock-ups and ideas for improvement

Abilities and requirements for self-administered questionnaires

«  Demonstration of how to complete the questionnaire on the tablet, with participants trying it out and watching a video of how to completeit on

the screen

Exercise or training optionsthat are of interest for use in the measurement and training station

«  Presentation of different training devices through videos

«  Brainstorming on the pros and cons of the training options

Freqguency and amount of time for additional training at home with a corresponding tablet
«  Demonstration of the exercise diary on the tablet for participants to try out

«  Brainstorming: Participants were asked to express their thoughts on the frequency of measurement and training, and statements were written on

posters

Procedure

All focus groups were structured in a standardized way. First,
the participants were welcomed and made comfortable with
drinks and snacks. Then, a short input was given on the
importance of ahealthy diet and sufficient physical activity for
older adults. The links between diet and physical activity were
also discussed. This was followed by a presentation of the
project idea of developing a MuTs, accessible to the public,
where older people can independently measure their nutritional
and physical activity status and have the opportunity to complete
atraining program and continue training at home using an app.
A 3D model of aprototype of the MuTs was shown to give the
first spatial impression of such aMuTs. Then, theinterviewers
introduced themselves and explained their role in the project.
The participants were then asked to introduce themselvesto the
group.

The discussion started following the semistructured interview
guide. For each topic, a short prompt was used, for example,
showing videos of the use of the different training devices, and
field notes were taken. To facilitate discussion, participants
were also asked to mark their favorite aspects of health data,
measurement devices, and training optionswith stickers or rank
them in order of importance. After the semistructured guide
was completed, participants were asked whether they wanted
to add anything. Finally, the focus groups were closed by
thanking the older adultsfor their thoughts and discussions. The
transcripts of the focus groups were not returned to the
participants for organizational reasons.

All interviews, except focus group 2, were conducted by the
same 2 femae interviewers together (LH and MS). The
interviewers are a physiotherapist and a nutritionist working as
scientific researchersin thefield of technical assistance systems

https://aging.jmir.org/2024/1/e58714

for nutrition and mobility in older adults. Focus group 2 was
conducted by MS and VQ, who are a male physician and a
computer scientist. At the beginning of each focus group, the
aim of the project and the researchers involved with their
expertise and credentials were introduced.

The focus group discussions were audio recorded. The length
of the focus groups varied from an average of 76 (SD 6.2)
minutesinthefirst 3 focusgroupsto an average of 96 (SD 11.5)
minutes in focus groups 4 and 5.

Analysis

The audio recordings were transcribed by 1 person using f4
software (f4, audiotranskription) in the form of an extended
semantic transcription.  When identifiable aspects were
mentioned, thistext was del eted and replaced by neutral words,
for example, city. Pseudonymswere used to distinguish between
the speakers. All transcripts were checked against the audio
recordings by a study team member. A structured qualitative
content analysis was conducted according to the concept of
Kuckartz [26]. Computer-assi sted coding was performed using
MAXQDA 2022 software (MAXQDA Analytics Pro 2022;
VERBI Software). Two members of the study team (LH and
MS) derived main categories apriori from the interview guide.
Subcategories were generated inductively during the coding
process. LH and MS performed the coding process
independently and then discussed the categories and coding
critically until consensus was reached. Code saturation was
checked by analyzing how many new categories could befound
using additional focus groups [27]. The project’s participatory
research council, consisting of older adults (aged =70 years),
reviewed and critically discussed the material and categories
for discrepanciesin interpretation or understanding.
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Results

Overview

A total of 21 older adults (female participants: n=11, 52%; mean
age 78.5, SD 4.6 years) participated in the focus group
discussions. Inround 1, only 2 (33%) of the originally recruited
6 people participated in thefirst community-based focus group.
It was, therefore, decided to conduct asecond community-based
focus group in this round with n=5 participants (42% of the
total from the second round). Of the 9 ol der adultsin the second
round, 5 (55%) older adults participated in the community-based
focus group and 4 (45%) in the rehabilitation focus group. The

Table 1. Overview of participants characteristics (N=21).
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characteristics of the participants of the 5 focus groups are
shown in Table 1.

The content analysis of the focus groups 1 to 3 revealed 6 main
categories with 19 subcategories (Multimedia Appendix 1).
After focus group 1, there were 17 (89%) subcategories out of
19 subcategories. The 2 new subcategories were both created
after the analysis of focus group 2. Focus group 3 did not
produce any new subcategories. In the focus groups with the
revised interview guide, 5 main categorieswith 15 subcategories
were found (Multimedia Appendix 2). In focus group 4, atotal
of 14 (93%) subcategories of the 15 subcategories were found
in the focus group that took place in the rehabilitation center.
Moreover, 1 additional subcategory wasfound in the community
focus group (focus group 5).

Round 1 Round 2

Rehabilitation (n=5) Community 1 (n=2) Community 2 (n=5) Rehabilitation (n=4)  Community (n=5)
Sex (female), n (%) 3(60) 1(50) 2 (40) 1(25) 4(80)
Age (y), mean (SD) 82.8(3.1) 78.5(0.5) 76.6 (3.6) 78.3 (4.0) 77.8(5.1)
SPPB? (score),mean (SD) 4.8(13) 85(0.5) 9.6 (L.7) 7.5(18) 7.8(2.2)
MNA-SF® (score), mean (SD) ~ 7-8(28) 9.4 (1.9) 9.5(0.5) 8.5(3.5) 7.8(1.0)
TC® (score), mean (SD) 30.8(8.8) 36.0 (1.0) 37.2(5.1) 45.0 (6.0) 42.8 (8.6)

8SpPPB: Short Physical Performance Battery.
BMNA-SF: Mini Nutritional Assessment Short Form.
®TC: technology commitment.

Round 1

Health Data and Measurements

Participants expressed a general interest in different types of
health data. Most of them were aso very interested in
self-measurement in the MuTs. Some health data were already
regularly measured at home by older adults, such as blood
pressure and the number of steps. They also mentioned that
measuring health datais of special interest if they have adisease
or health limitation related to these health data, especialy in
the discussion about cardiovascular diseases. The participants
discussed that health data should be assessed every time they
visit the MuTs, with some people also expressing concerns
about measuring too much data because of the psychological
stressthat can be caused by a huge amount of different dataand
not listening to themselves and how they feel:

What's the point of all these measurements and, um,
these people wearing these watches and all that.... |
want to live and not control myself all the time.
[Female, 79 years)

Asdifferent types of health datawere shown and discussed, we
found that handgrip strength measurement waslargely unknown
to our participants. After explanation, most participants
expressed interest in this parameter. Different opinions were
expressed regarding the assessment of oxygen saturation. Some
participants were very interested and explained that this health
data would be useful in combination with a fitness tracker to
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assess physical activity. However, some participants also had
concerns about the interpretability of this data.

Measuring activity was relevant for aimost all participants but
more as an assessment in everyday life and not as part of every
visit to the MuTs. Measuring activity during the visit to the
MuTs was discussed, and it was expressed that it would be
biased if activity was only measured during the visit. Some
participants expressed that it should be combined with the
collection of other health data, such as pulse or oxygen
saturation.

The evaluation of cardiological health data in the MuTs was
discussed intensively. Participants were especially interested
in pulse and blood pressure data and mentioned that these are
the datathat most of them measure at home. In particular, people
with cardiovascular disease expressed a general interest in this
type of health data. Other cardiological data, such as
electrocardiography (ECG) and heart sounds, were described
asdatathat should be assessed and eval uated by physiciansand
not as part of MuTs:

Um, and ECG less, because that’sa story that | think
isa bit more difficult in terms of effort and too many
mistakes can be made. Um, | think it's very difficult
when there are methods that are easy, ok, but yes.
[Male, 77 years]
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Using Measuring Devices

The handling of the different devices (blood pressure monitor
[wrist and upper arm], fitnesstracker [wrist and clip], and hand
dynamometer) was described as relatively easy by al
participants, with the exception of the upper arm blood pressure
monitor, where participants reported difficulties with the
readability of the display. Some devices were already used
regularly by participants, most commonly blood pressure
monitors (wrist) and fitness trackers. People who already used
devicesalso reported varying degrees of difficulty or compliance
with regularly monitoring their blood pressure, and some
mentioned that they did not rely on the results. The use of a
home emergency call system was raised as an issue by the
participants, and including somekind of emergency call system
inthe MuTswas seen ashighly relevant. In general, participants
expressed a preference for devices that can measure multiple
health outcomes and include some form of direct data transfer
to the MuTs:

But if I could go to the station and wear this watch
and it would immediately measure my steps, pulse
and oxygen. That would be very good. So, for me, the
differenceis that if | go there specifically, | can use
more complex things, they give me more. [Female,
78 years)

Physical Training Variants

To ensure agood training environment, several aspects should
be met. Theseinclude the relevance of the exercisesto everyday
life (eg, steps should have real heights, and the training should
aim to make everyday life easier and should be individually
tailored to the problems of the participants). Another important
aspect that was frequently mentioned was safety during the
training. For example, the risk of falling should be reduced
using handrails.

Although familiar devices would be easier to use, they would
be less attractive if they were aready available at home. Sports
clubs are visited by some participants; further training should
only take place if training is not available at the sports club.
Instructions from the physician about which sportsto avoid are
taken very seriously. An advantage of the MuTs over training
at homeisthat there is space for all the training equipment and
the availability of new, additional training equipment that
participants may not have at home.

Training should challenge different areas and be adapted to the
ability of the user. In general, training balance to prevent fals,
training reaction time, cognition, and muscle strength for
improve everyday activities were described as important.
Training should also be fun, enjoyable, and motivating. An
insight into one’s own past results would encourage ambition;
comparison with the training results of otherswasrejected. An
overly technical look of atraining device could be a deterrent.

An overview of the participants comments on the different
training devices is given in Multimedia Appendix 3. Overall,
devicesfor training coordination and balance were rated higher
than those for training endurance. In addition, devices offering
training options that are less available in everyday life were
preferred.

https://aging.jmir.org/2024/1/e58714
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Range of Use

Almost al participants emphasized that the use of the MuTs
should not restrict other areas of life. In many cases, other
activitieswould aready compete with the use of the MuTsand
take up more time in the lives of older people. In addition, the
participants emphasized that self-motivation, the distance to the
MuTs, and the travel possibilities had a great influence on the
extent to which the station would be used:

And | would, um... once a week, because | also want
to do other things than for my body, | also want to do
something for my mind and for my social life. And |
also need time for that. And of course, | need more
time for everything than | used to. You have to go
slower to get there...yes, everything takes more time.
[Female, 78 years)

One participant expressed that the MuTs should not replace
medical examinations but only support or relieve the physician
at times when there are no serious health problems.

Many participants stated that they would be guided by official
recommendationsfor use, such asinformation on the frequency
at which training begins to have a positive effect, or how often
to measure which health parameter. It was generally stated that
the MuTs would not be used spontaneously but would have to
be planned in advance by the participants. Participantsindicated
that they would like to stay between 15 and 90 minutes.
Participants most often indicated that 30 to 45 minutes would
be appropriate, that a shorter duration would not be worth the
journey, and that alonger duration would reduce strength and
concentration.

Expectations and Requirements for Using the MuTs

All participants considered human involvement to be an
important prerequisite for the use of the MuTs. The initial
introduction should always be given by a person, and there
should a so bethe possibility to contact this personin the course
of the use of the station if there are any uncertainties or
problems. Aspects mentioned regarding the use of the MuTs
instructionsfor measurement or training were asking questions,
repeating instructions, or skipping instructions if they were
already known. Disadvantages mentioned in the course of use
due to the lack of area trainer were that the station does not
provide socia interaction to alleviate loneliness and that
interaction with a rea trainer would lead to more fun, better
results, and higher motivation:

| have problems with voices talking to me and telling
me what to do. That it's not a person at all. So, for
example, with this instruction of what to do, um, it
wasn't clear to me when | was watching, when she
said it, should | doit right away or should | listen to
it all together and then do it?... And that's when a
certain aggression starts to develop against this
machine voice. [Female, 78 years)

If the health parameters measured in the MuTs deteriorated
significantly, a physician should definitely be involved, or the
person should be advised to have the change checked out by a
physician. Particularly in the case of cardiological
measurements, such as an ECG, there was little confidence in
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a measurement taken on the station, and the importance of
involving a physician was highlighted.

The general usability of atouch system to control the MuTsis
considered to be good and is aready known from other
situations (supermarket checkout). Short and simple sentences
would be important for the usability of the MuTs, as well as
sufficient volume for the audio output to enable people with
hearing impairments to use them. For structuring purposes,
information should be broken down into small action steps, as
it is feared that comprehension may be impaired in the MuTs
due to anxiety, excitement, fatigue, or pain.

Round 2

Measuring Handgrip Strength via an Electronic
Measurement Device

Although there was no prior knowledge or expectation of
handgrip strength measurement, the participants showed great
interest and understanding of the relationship between overall
muscle status and the measured value. After an explanation of
the handgrip strength parameter and its significance, many
participants emphasized that they would find regular monitoring
useful. The fact that the measurement required little equipment
and was quick and not very strenuous was rated positively.
Severd participants described the process of measuring handgrip
strength as logical or not difficult. Opinions differed as to
whether instructions should be given once before the first
measurement or before each measurement. Optionsfor thiswere
written or audio instructions:

And | think it's really good when you're guided
throughit. So, | start and thenit says*” next” andthen
the next picture comes up and then there's the hint
again. Something like | have to pressagain or | have
to press now. So, | think that explains it quite well at
the beginning because you can see it. [Female, 74
years]
Many participants emphasized that it should be easy to log in
for measurement. A familiar system such as1D cards should be
used for registration, or access data should be entered manually.

Presenting and I nterpreting Results of Handgrip
Strength Measurement

The focus groups generally showed a good understanding of
the various examples of graphs showing the results of the grip
strength measurements used to stimulate discussion. In general,
the diagrams should be short and clear, have strong contrasts,
and not be overloaded with too much information (especialy
text). All participants were in favor of including a cut-off value
in the figures so that they could interpret whether their own
handgrip strength corresponded to the corresponding standard
values and, if necessary, estimate the amount of deviation. An
overview of previous measurements would be important to be
able to assess one's own devel opment over time.

A graph showing a comparison with other study participants
was discussed intensively. Most participants were against a
comparison. The comparison was not relevant to them, not
interesting, and not very meaningful:

https://aging.jmir.org/2024/1/e58714
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That’sthething, | have too much information, | don’t
need it. | want to know my results. [Male, 73 years]

Answering Questionnaires on a Touch Screen

To stimulate discussion, participants were shown how to
complete a questionnaire on atablet in the session and a video
of the questionnaire being completed on a 139.7 cm touch
screen. A general comment was that it would depend on the
prior technical knowledge of the participants as to whether
problems would arise in completing digital questionnaires. If
there was little prior knowledge, an introduction to the
technology would be helpful. Further support should be provided
depending on the technical skills of the participants:

| would have to learn how to deal with it. It's a
foreign object to me.... But | would learn, probably....
| would want to learn it, yes. [Female, 74 years)

Thefont size of the questions on the tablet was found to be easy
to read. However, the legibility on the screen at the station was
even better. The advantages of completing the questionnaire at
the station were the better clarity and larger font size. Fillingin
the questionnaire was said to be quicker because everything
wasimmediately visible and there was no need to scroll. Other
participants suggested that it was quicker to complete the
guestionnaire on the tablet. It was also noted that the time
window for completing the questionnaire on the tablet was
flexible.

Contextual factors were particularly criticized when the
guestionnaire was completed at the station. The main concern
was that the time spent at the station to complete the
guestionnaire would be significantly longer and that the user
would be under time pressure from waiting participants. The
perceived time pressure would lead to a lack of concentration
and influence response behavior. Another concern expressed
by 1 participant wasthat the dataentered could be seen by other
participants and that privacy could no longer be guaranteed. It
was also criticized that completing the questionnaire in the
MuTswas|ess convenient than at home and that it did not make
senseto go to the MuTsjust to complete the questionnaire there:

You can sit down, you can sit down quietly and
concentrate. [Male, 73 years)|

Physical Training Variants

In general, all 3 training options (oscillatory platform,
exergaming system, and 3D depth image-based training
correction) were well received, as shown in Multimedia
Appendix 3. The exergaming system received the most positive
feedback and generated the most interest. The various
advantages and disadvantages of the 3 training options presented
and discussed are summarized in Multimedia Appendix 3. In
this focus group phase, the participants also discussed which
form of presentation of the 3D depth images they would prefer
when using the camera system. The color image was the
preferred form of presentation, as the sequence of stepsin the
exercise is easier to recognize and the exercise is shown more
clearly due to the higher contrast.

In general, the adaptability of the training to different
performance levels would be important. Regardless of the type
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of training, many participants considered balance training to be
very important and some al so considered coordination training
to be very important. Participants described how older people
were more likely to use familiar equipment. New equipment
that requires extensive instruction was more likely to be rejected.
Complicated equipment could also be overwhelming for older
people. Equipment with multiple components, a lot of
technology, or a high susceptibility to faults was rated as
complicated. Experienceswere reported that frustration quickly
setsin, and successes become less visible:

Especially the potential for failure. The more you
build in, isn't it, the more you run the risk of failing
again in the whole story. The simpler it is, the less
you can have a mistake somewhere in there.... That
also frustrates you. You also want to see some
success, or it's not like that. [Male, 83 years]

Continuing Exercises at Home

As part of this discussion, a digital training plan for the
autonomous performance of simple physical exercises at home
was shown and found useful by the participants. The training
planitself and the symbols used (exercise duration and number
of repetitions) were understood by all participants. Thefont size
and readability were also rated positively. One person with little
experience of using tablets was initialy very reluctant to use
the device and expressed concern about breaking something.

The desired frequency of use per week varied considerably.
Most participants favored a training frequency of 2 to 3 times
per week, assuming atraining duration of 20 to 30 minutes per
session.

One of the most frequently mentioned factors influencing the
implementation of home exercisewas how it could beintegrated
into the participants' daily lives and how flexible it would be.
Both the physical condition of the participants and their own
sporting activities or social life were seen as competing with a
home exercise program. Adequate space or exercises that do
not take up much space would also be a prerequisite for
exercising at home. Mativation to exercise also depends on
whether success is visible, whether the exercises are variable,
and whether exercising has aready become an integral part of
the participant’s everyday life:

You might have to move a carpet or two to avoid
falling. But that's, that's quite feasible. So, if
you...seriously want to do it, you' Il find away. [Male,
79 years)

Discussion

Principal Findings

The aim of the study was to identify technical and digital
elements that could be integrated into the technical assistance
system to develop a system that is as effective and usable as
possible. In addition, the target group’s requirements for the
system and the general conditions for its use were determined.

We were able to conduct 3 focus group discussions with older
people living in the community and 2 focus group discussions
in ageriatric rehabilitation center. Our focus group discussions
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revealed general interest and openness among the target group
to track and optimize nutrition and mobility independently.

When discussing relevant health data and the competence of
older people to record it independently in the MuTs, we
observed that the willingness and interest to perform
measurements seemed to be greater, especialy if there was
already a health limitation. Similar observations were made in
the study by Bian et al [28], which investigated the use of a
home sensor system for frailty diagnosis. People who described
themselves as healthy and physically active saw less sense in
using certain sensors. In the study by Seinsche et a [29],
willingness to use an exergame-based tel erehabilitation device
was evaluated by focus groups. They found that the willingness
to use technical devices with a meaningful purpose was even
more pronounced than the general willingnessto use technol ogy.
Thisdemand for aperceived benefit from the use of an assistive
technology system had already been observed in an earlier focus
group study with older people[30].

Participantsin our focus groups were mostly positive about the
use of technical measurement devices to collect health data.
They were confident enough to use amost all the devices
presented independently after receiving instruction. The fact
that it often seems to be a prejudice that older people tend to
have problems with technology has also been shown in other
qualitative studies conducted with older people on the
development of MuTs[28,29,31]. Thestudiesby Bian et a [28]
and Seinsche et al [29] describe that older people have few
problems using technology and are interested in modern
technologies. They notethat it is particularly important to build
confidence and salf-efficacy in using technology and that general
knowledge of how to useit is usually less of a problem.

Possibly, another factor contributing to the acceptance of
automated health records is the age of the study participants.
The average age of the participantsin our study was 78.5 years.
This makes them dightly older than participants in other
publications (average age 71.3-76.6 years) on older people’'s
willingness to use and perception of autonomous technical
assistance systems in the area of nutrition and activity
[28,29,32]. Our study and the other aforementioned studies
showed ageneral willingnessto use such systems. On the other
hand, a study of people aged >85 years in a nursing home
showed that these people were less interested in monitoring
their health status [33].

Peopleusing the MuTs should also be ableto get direct feedback
on their measurements and training. For our target group, issues
such as simple visualization, reporting of cut-offs and trends,
and step-by-step instructions are important. A study of people
with multimorbid chronic conditions also described how a
simple digital representation of health data could help, as the
graphs and tables they receive from their physicians are often
not easy to understand [31]. A point also raised by our
participants was the synchronization of measurements in a
system and their interpretabl e presentation; this point was also
discussed as very important by older people in a study of
requirements for sensor-based frailty assessment at home[32].

Despite the general willingness and openness to the possibility
of early detection of changesin nutritional and physical activity
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outcomes and targeted training, it was clear that human
involvement was desired. The presumed desired level of
involvement varied between the opinion that it would be
sufficient if aqualified person introduced the user to the use of
the MuTs and the opinion that independent use would not be
possible without the constant presence of qualified staff.
Therefore, the MuTs should be set up in a public place that is
connected to the research facility or, for example, to a
physiotherapy practice or amedical facility. Our findings reflect
the findings of a scoping review of web-based interventions to
promote healthy lifestylesin older adults. Thereview identified
5 papers that addressed the issue of support. Results of the
review showed that athough the need for human involvement
was emphasized, the desired level of support varied from purely
web-based support to a personal introduction to the system to
face-to-face sessions with a trainer [34]. Similar results were
found in afocus group study with older people on the use of an
exergame telerehabilitation program. Participants also felt that
human involvement and the possibility of human contact would
be important to them [29]. Participantsin our focus groups also
discussed the desire for a means of contact and the interest in
integrating an emergency system. The importance of human
involvement in the use of automated measurement systems is
also apparent in a qualitative study of the development of a
home-based frailty assessment. Participants described concerns
about theloss of personal contact with health care professionals
when measurements were taken by sensors [32]. In our focus
groups, participants also expressed that they would generally
welcome a reduction in the burden on physicians and other
health care professionals but that the station should rather be
used for monitoring over time and that professional advice
should be sought if there are signs of health problems, for
example, by making an appointment with a physician. During
the discussion on the collection of cardiological health data, it
also became clear that measurementsthat are perceived asmore
complicated or demanding (such as ECG) should be carried out
by a physician.

Theresults of our focus groupsindicated that participants were
less concerned about data protection and their privacy. Although
it was discussed that it would beimportant for other participants
not to be in the same room when compl eting questionnaires on
the MuTSs screen, there were no comments about the concerns
about general data security or worries about unauthorized access
to data collected in the station. In general, there seem to be
different perceptions and needs of older people in terms of
privacy and data security. While some studies using
sensor-based systemsin the home environment to collect health
data seem to be more associated with concerns about these
parameters, and there are also increased concernsin the context
of using appsto support therecording of various disease-related

Happe et a

symptoms [28,31,32], a study of exergame-based
telerehabilitation also reported fewer concerns among
participants about data security [29]. Interestingly, the study by
Bian et al [28] also explicitly opposed the use of cameras. In
our focus groups, participants were shown the analysis of
exercise performance using 3D depth cameras, and different
types of recording were also discussed, with the color image
being the most popular. Itislikely that akey difference between
our study and the study by Bian et al [28] is that in the study
by Bian et al [28], the cameraswereinstalled in the participants
home environment, and in our study, they were installed in the
MuTs. This may suggest that, in this context, a more
comprehensive collection of health data could be carried out
with sensor technology that may be less accepted in the home
environment for people who still have sufficient mobility to
visitaMuTs.

The results of this study must be considered in the context of a
number of limitations. No systematic sampling strategy was
used, and the study was not stratified by age or sex. In particular,
the second focus group in the rehabilitation center had fewer
femal e participants than the actual proportion of women in this
age group in the German population [35]. Recruitment in the
rehabilitation center was particularly challenging: Asinpatient
geriatric rehabilitation in Germany usually lasts about 3 weeks,
the focus group appointment had to be arranged quickly after
the participants had given their consent and also had to be
coordinated with the patients other therapy measures and
appointments. In addition, 1 ward was closed during recruitment
duetoaCOVID-19 outbreak, and patientsfrom thisward could
not be recruited. In addition, the main diagnosis of peoplein
geriatric rehabilitation was not recorded. It is, therefore, possible
that rehabilitants responded differently depending on their main
diagnosis. This cannot be verified with the available data. In
general, it cannot be ruled out that more homogeneous focus
groupswould have allowed for different responses and opinions.
Moreover, it is aso possible that the focus groups were
composed of people who were generally more interested in
nutrition, exercise, and technology.

Conclusions

For older peoplewithinitial health limitationsin particular, the
regular use of aMuTs could be apromising approach to enable
independent monitoring of nutrition and physical activity status.
Important requirements and prerequisites for the development
of a MuTs were collected, which will be developed and
evaluated with theinvolvement of thetarget group. In particular,
aspects such as the necessary level of supervision by a real
person on site and the independent usability of several measuring
and training devices in the context of using the MuTs should
be given specia consideration in further development.

Acknowledgments

The authorswould liketo thank all participantsinvolved in the study. The authors are grateful to Fenja Asendorf for her assistance

in transcribing the focus groups.

Data Availability

The data generated during this study are available from the corresponding author upon reasonabl e request.

https://aging.jmir.org/2024/1/e58714

IMIR Aging 2024 | vol. 7 | €58714 | p. 9
(page number not for citation purposes)


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

JMIR AGING Happe et a

Authors Contributions

LH and RD contributed to the study concept and design. LH, MS, and VQ contributed to the acquisition of data. LH, MS, MF,
and VQ contributed to the analysis of data. LH contributed to drafting the manuscript. MS, VQ, MF, and RD revised the manuscript
for important intellectual content. All authors read and approved the final manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Coding system for focus groups 1 to 3.
[DOCX File, 13 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Coding system for focus groups 4 and 5.
[DOCX File, 13 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Presented training options and list of discussed advantages and disadvantages of each training option.
[DOCX File, 16 KB-Multimedia Appendix 3]

References

1.  Bevolkerung im Wandel: Ergebnisse der 14. koordinierten Bevolkerungsvorausberechnung. Statistisches Bundesamt
(Destatis). 2019. URL: https.//www.destatis.de/DE/Presse/ Pressekonferenzen/2019/Bevoel kerung/bevoel kerung-uebersicht.
html [accessed 2024-04-29]

2. Tiemann M, Mohokum M. Demografischer Wandel, Krankheitspanorama, Multimorbiditét und Mortalitét in Deutschland.
In: Tiemann M, Mohokum M, editors. Pravention und Gesundheitsforderung. Berlin, Germany. Springer; 2021:3-11.

3. Abud T, Kounidas G, Martin KR, Werth M, Cooper K, Myint PK. Determinants of healthy ageing: a systematic review of
contemporary literature. Aging Clin Exp Res. Jun 2022;34(6):1215-1223. [FREE Full text] [doi:
10.1007/s40520-021-02049-w] [Medline: 35132578]

4. Lej-Halfwerk S, Verwijs MH, van Houdt S, Borkent JW, Guaitoli PR, Pelgrim T, et al. MaNUuEL Consortium. Prevalence
of protein-energy malnutrition risk in European older adultsin community, residential and hospital settings, according to
22 malnutrition screening tools validated for use in adults =65 years: a systematic review and meta-analysis. Maturitas.
Aug 2019;126:80-89. [doi: 10.1016/j.maturitas.2019.05.006] [Medline: 31239123]

5. Walker-Clarke A, Walasek L, Meyer C. Psychosocial factorsinfluencing the eating behaviours of older adults: a systematic
review. Ageing Res Rev. May 2022;77:101597. [FREE Full text] [doi: 10.1016/j.arr.2022.101597] [Medline: 35219902]

6. Verlaan S, Ligthart-Melis GC, Wijers SL, Cederholm T, Maier AB, de van der Schueren MA. High prevalence of physical
frailty among community-dwelling malnourished older adults-a systematic review and meta-analysis. JAm Med Dir Assoc.
May 01, 2017;18(5):374-382. [FREE Full text] [doi: 10.1016/].jamda.2016.12.074] [Medline: 28238676]

7. Sieber CC. Malnutrition and sarcopenia. Aging Clin Exp Res. Jun 2019;31(6):793-798. [doi: 10.1007/s40520-019-01170-1]
[Medline: 31148100]

8. Ekelund U, Tarp J, Steene-Johannessen J, Hansen BH, Jefferis B, Fagerland MW, et al. Dose-response associ ations between
accelerometry measured physical activity and sedentary time and all cause mortality: systematic review and harmonised
meta-analysis. BMJ. Aug 21, 2019;366:14570. [FREE Full text] [doi: 10.1136/bmj.14570] [Medline: 31434697]

9. WuPY, Huang KS, Chen KM, Chou CP, Tu YK. Exercise, nutrition, and combined exercise and nutrition in older adults
with sarcopenia: a systematic review and network meta-analysis. Maturitas. Mar 2021;145:38-48. [doi:
10.1016/j.maturitas.2020.12.009] [Medline: 33541561]

10. Sgrensen K, Pelikan JM, Rothlin F, Ganahl K, SlonskaZ, Doyle G, et al. Health literacy in Europe: comparative results of
the European health literacy survey (HLS-EU). Eur J Public Health. Dec 2015;25(6):1053-1058. [FREE Full text] [doi:
10.1093/eurpub/ckv043] [Medline: 25843827]

11. Wolf MS, Feinglass J, Thompson J, Baker DW. In search of 'low health literacy': threshold vs. gradient effect of literacy
on health status and mortality. Soc Sci Med. May 2010;70(9):1335-1341. [doi: 10.1016/j.socscimed.2009.12.013] [Medline:
20167411]

12.  Geboers B, de WA, Luten KA, Jansen CJ, Reijneveld SA. The association of health literacy with physical activity and
nutritional behavior in older adults, and its social cognitive mediators. J Health Commun. 2014;19 Suppl 2:61-76. [doi:
10.1080/10810730.2014.934933] [Medline: 25315584]

https://aging.jmir.org/2024/1/e58714 JMIR Aging 2024 | vol. 7 | €58714 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=aging_v7i1e58714_app1.docx&filename=4530df3cd659a7ab205d5bba361b97e5.docx
https://jmir.org/api/download?alt_name=aging_v7i1e58714_app1.docx&filename=4530df3cd659a7ab205d5bba361b97e5.docx
https://jmir.org/api/download?alt_name=aging_v7i1e58714_app2.docx&filename=ad97c2f66eed19bc3e57a374f861bc0b.docx
https://jmir.org/api/download?alt_name=aging_v7i1e58714_app2.docx&filename=ad97c2f66eed19bc3e57a374f861bc0b.docx
https://jmir.org/api/download?alt_name=aging_v7i1e58714_app3.docx&filename=ad59d0470ae953f90fcfbabe43ee1ca9.docx
https://jmir.org/api/download?alt_name=aging_v7i1e58714_app3.docx&filename=ad59d0470ae953f90fcfbabe43ee1ca9.docx
https://www.destatis.de/DE/Presse/Pressekonferenzen/2019/Bevoelkerung/bevoelkerung-uebersicht.html
https://www.destatis.de/DE/Presse/Pressekonferenzen/2019/Bevoelkerung/bevoelkerung-uebersicht.html
https://europepmc.org/abstract/MED/35132578
http://dx.doi.org/10.1007/s40520-021-02049-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35132578&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2019.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31239123&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1568-1637(22)00039-3
http://dx.doi.org/10.1016/j.arr.2022.101597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35219902&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1525-8610(16)30678-8
http://dx.doi.org/10.1016/j.jamda.2016.12.074
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28238676&dopt=Abstract
http://dx.doi.org/10.1007/s40520-019-01170-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31148100&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=31434697
http://dx.doi.org/10.1136/bmj.l4570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31434697&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2020.12.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33541561&dopt=Abstract
http://europepmc.org/abstract/MED/25843827
http://dx.doi.org/10.1093/eurpub/ckv043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25843827&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2009.12.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20167411&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2014.934933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25315584&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Happe et a

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Carrara A, Schulz PJ. Therole of health literacy in predicting adherence to nutritional recommendations: a systematic
review. Patient Educ Couns. Jan 2018;101(1):16-24. [doi: 10.1016/j.pec.2017.07.005] [Medline: 28739178]

Wangler J, Jansky M. Potenziale der Bewegungsforderung alterer Menschen im hausérztlichen Setting — eine explorative
Interviewstudie mit Allgemeinmedizinern. Prav Gesundheitsf. Apr 06, 2021;17(1):44-50. [doi: 10.1007/s11553-021-00844-x]
Fudickar S, Hellmers S, Lau S, Diekmann R, Bauer JM, Hein A. Measurement system for unsupervised standardized
assessment of timed "up and go" and five times sit to stand test in the community-a validity study. Sensors (Basel). May
15, 2020;20(10):2824. [FREE Full text] [doi: 10.3390/s20102824] [Medline: 32429306]

Bergquist R, Vereijken B, Méellone S, Corzani M, Helbostad JL, Taraldsen K. App-based self-administrable clinical tests
of physical function: development and usability study. IMIR Mhealth Uhealth. Apr 27, 2020;8(4):e16507. [FREE Full text]
[doi: 10.2196/16507] [Medline: 32338616]

Hsieh KL, Frechette ML, Fanning J, Chen L, Griffin A, Sosnoff JJ. The developments and iterations of a mobile
technology-based fall risk health application. Front Digit Health. 2022;4:828686. [ FREE Full text] [doi:
10.3389/fdgth.2022.828686] [Medline: 35574255]

Happe L, SgrajaM, Hein A, Quinten V, Diekmann R. Usability and feasibility of atablet-based e-coach for older adults
in rehabilitation units to improve nutrition and physical activity: a prospective pilot study. BMC Geriatr. Sep 19,
2023;23(1):578. [FREE Full text] [doi: 10.1186/s12877-023-04204-6] [Medline: 37726662]

Van Dyck D, Herman K, Poppe L, Crombez G, De Bourdeaudhuij I, Gheysen F. Results of MyPlan 2.0 on physical activity
in older Belgian adults: randomized controlled trial. JMed Internet Res. Oct 07, 2019;21(10):€13219. [FREE Full text]
[doi: 10.2196/13219] [Medline: 31593541]

Robert C, Erdt M, LeeJ, Cao Y, Naharudin NB, Theng Y. Effectiveness of eHealth nutritional interventionsfor middle-aged
and older adults: systematic review and meta-analysis. JMed Internet Res. May 17, 2021;23(5):€15649. [FREE Full text]
[doi: 10.2196/15649] [Medline: 33999005]

van den Helder J, Mehra S, van Dronkelaar C, Ter Riet G, Tieland M, Visser B, et a. Blended home-based exercise and
dietary protein in community-dwelling older adults: a cluster randomized controlled trial. J Cachexia Sarcopenia Muscle.
Dec 2020;11(6):1590-1602. [FREE Full text] [doi: 10.1002/jcsm.12634] [Medline: 33103379]

World Medical Association. World medical association declaration of Helsinki: ethical principles for medical research
involving human subjects. AMA. Nov 27, 2013;310(20):2191-2194. [doi: 10.1001/jama.2013.281053] [Medline: 24141714]
Tong A, Sainsbury P, Craig J. Consolidated criteriafor reporting qualitative research (COREQ): a 32-item checklist for
interviewsand focus groups. Int JQual Health Care. Dec 2007;19(6):349-357. [ FREE Full text] [doi: 10.1093/intghc/mzm042]
[Medline: 17872937]

Kaiser MJ, Bauer IM, Ramsch C, Uter W, Guigoz Y, Cederholm T, et al. MNA-International Group. Validation of the
Mini Nutritional Assessment short-form (MNA-SF): a practical tool for identification of nutritional status. J Nutr Health
Aging. Nov 2009;13(9):782-788. [Medline: 19812868]

Neyer FJ, Felber J, Gebhardt C. Entwicklung und Validierung einer Kurzskala zur Erfassung von Technikbereitschaft.
Diagnostica. Apr 2012;58(2):87-99. [doi: 10.1026/0012-1924/a000067]

Kuckartz U. Qualitative Inhaltsanalyse. Methoden, Praxis, Computerunterstiitzung. In: Beltz Verlagsgruppe. Weinheim,
Germany. Beltz Verlagsgruppe; 2018.

Hennink MM, Kaiser BN, Weber MB. What influences saturation? Estimating sample sizesin focus group research. Qual
Health Res. Aug 2019;29(10):1483-1496. [FREE Full text] [doi: 10.1177/1049732318821692] [Medline: 30628545]
Bian C, Ye B, Hoonakker A, Mihailidis A. Attitudes and perspectives of older adults on technologies for assessing frailty
in home settings: a focus group study. BMC Geriatr. May 08, 2021;21(1):298. [FREE Full text] [doi:
10.1186/s12877-021-02252-4] [Medline: 33964887]

Seinsche J, de Bruin ED, Carpinellal, Ferrarin M, Moza S, Rizzo F, et al. Older adults needs and requirements for a
comprehensive exergame-based tel erehabilitation system: afocus group study. Front Public Health. Jan 11, 2022;10:1076149.
[FREE Full text] [doi: 10.3389/fpubh.2022.1076149] [Medline: 36711352]

Happe L, Hein A, Diekmann R. What do geriatric rehabilitation patients and experts consider relevant? Requirements for
adigitalised e-coach for sustainable improvement of nutrition and physical activity in older adults - a qualitative focus
group study. BMC Geriatr. Dec 18, 2021;21(1):712. [FREE Full text] [doi: 10.1186/s12877-021-02692-y] [Medline:
34922492]

Nambisan P, Stange KC, Lyytinen K, Kahana E, Duthie E, Potnek M. A comprehensive digital self-care support system
for older adults with multiple chronic conditions: development, feasibility, and usability testing of myHESTIA. J Appl
Gerontol. Feb 2023;42(2):170-184. [doi: 10.1177/07334648221129859] [Medline: 36226748]

BlinkaMD, Buta B, Bader KD, Hanley C, Schoenborn NL, McNabney M, et al. Devel oping a sensor-based mobile
application for in-home frailty assessment: a qualitative study. BMC Geriatr. Feb 04, 2021;21(1):101. [FREE Full text]
[doi: 10.1186/s12877-021-02041-7] [Medline: 33541276]

Wang J, Carroll D, Peck M, Myneni S, Gong Y. Mobile and wearable technology needs for aging in place: perspectives
from older adults and their caregiversand providers. Stud Health Technol Inform. 2016;225:486-490. [Medline: 27332248]
Lavoie A, Dubé V. Web-based interventions to promote healthy lifestyles for older adults: scoping review. Interact JMed
Res. Aug 23, 2022;11(2):e37315. [FREE Full text] [doi: 10.2196/37315] [Medline: 35998024]

https://aging.jmir.org/2024/1/e58714 JMIR Aging 2024 | vol. 7 | €58714 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pec.2017.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28739178&dopt=Abstract
http://dx.doi.org/10.1007/s11553-021-00844-x
https://www.mdpi.com/resolver?pii=s20102824
http://dx.doi.org/10.3390/s20102824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32429306&dopt=Abstract
https://mhealth.jmir.org/2020/4/e16507/
http://dx.doi.org/10.2196/16507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32338616&dopt=Abstract
https://europepmc.org/abstract/MED/35574255
http://dx.doi.org/10.3389/fdgth.2022.828686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35574255&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04204-6
http://dx.doi.org/10.1186/s12877-023-04204-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37726662&dopt=Abstract
https://www.jmir.org/2019/10/e13219/
http://dx.doi.org/10.2196/13219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31593541&dopt=Abstract
https://www.jmir.org/2021/5/e15649/
http://dx.doi.org/10.2196/15649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33999005&dopt=Abstract
https://europepmc.org/abstract/MED/33103379
http://dx.doi.org/10.1002/jcsm.12634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33103379&dopt=Abstract
http://dx.doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24141714&dopt=Abstract
http://intqhc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17872937
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19812868&dopt=Abstract
http://dx.doi.org/10.1026/0012-1924/a000067
http://europepmc.org/abstract/MED/30628545
http://dx.doi.org/10.1177/1049732318821692
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30628545&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02252-4
http://dx.doi.org/10.1186/s12877-021-02252-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33964887&dopt=Abstract
https://europepmc.org/abstract/MED/36711352
http://dx.doi.org/10.3389/fpubh.2022.1076149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36711352&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02692-y
http://dx.doi.org/10.1186/s12877-021-02692-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34922492&dopt=Abstract
http://dx.doi.org/10.1177/07334648221129859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36226748&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-021-02041-z
http://dx.doi.org/10.1186/s12877-021-02041-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33541276&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27332248&dopt=Abstract
https://www.i-jmr.org/2022/2/e37315/
http://dx.doi.org/10.2196/37315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35998024&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR AGING Happe et a

35. Anzahl der Einwohner in Deutschland nach Generationen am 31. Statista. 2022. URL : https:.//de.stati sta.com/stati stik/daten/
studie/1130193/umfrage/bevoel kerung-in-deutschland-nach-generationen/ [accessed 2024-04-29]

Abbreviations

COREQ: Consolidated Criteriafor Reporting Qualitative Research
ECG: electrocardiography
MuTs. measurement and training station

Edited by AF Abdulai; submitted 25.03.24; peer-reviewed by P Keessen, J Job; commentsto author 13.05.24; revised version received
26.06.24; accepted 05.08.24; published 17.09.24

Please cite as:

Happe L, Sgraja M, Quinten V, Forster M, Diekmann R

Requirement Analysis of Different Variants of a Measurement and Training Sation for Older Adults at Risk of Malnutrition and
Reduced Mobility: Focus Group Sudy

JIMIR Aging 2024;7:e58714

URL: https://aging.jmir.org/2024/1/e58714

doi: 10.2196/58714

PMID:

©Lisa Happe, Marie Sgraja, Vincent Quinten, Mareike Forster, Rebecca Diekmann. Originaly published in IMIR Aging
(https://aging.jmir.org), 17.09.2024. Thisisan open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR Aging, is properly cited. The complete bibliographic information,
alink to the original publication on https://aging.jmir.org, as well as this copyright and license information must be included.

https://aging.jmir.org/2024/1/e58714 JMIR Aging 2024 | vol. 7 | €58714 | p. 12
(page number not for citation purposes)

RenderX


https://de.statista.com/statistik/daten/studie/1130193/umfrage/bevoelkerung-in-deutschland-nach-generationen/
https://de.statista.com/statistik/daten/studie/1130193/umfrage/bevoelkerung-in-deutschland-nach-generationen/
https://aging.jmir.org/2024/1/e58714
http://dx.doi.org/10.2196/58714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

