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Abstract. Within home telehealth programs, patients often receive devices and
applications which they may need to learn how to use. A user feedback study with
training materials on a tablet PC and patient application, designed for older
chronic patients, was conducted with fifteen USA patients from the Philips Inten‐
sive Ambulatory Care home telehealth program. Two themes emerged from the
findings, in relation to the training program: (1) Relevance, appreciation and user
experience, and (2) patient preferences, which had two sub-themes (a) Manner
of communication and (b) designing the interaction. Participants found training
materials relevant, preferred materials that allow practicing and provide feedback,
especially when worded in a manner that is encouraging but not patronizing. They
preferred information in audio as well as text formats due to their abilities.
Training materials introducing technologies to patients, appropriate for their abil‐
ities and preferences, need to be devised and provided to promote telehealth
patient engagement.
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1 Introduction

Telehealth is defined as the provision of care to patients at a distance, using audio, video
and/or other telecommunications technologies [1]. Home telehealth programs for
patients with chronic conditions may include various monitoring, education, coaching,
communication and support components that can improve clinical [2] and patient
outcomes [3], support patients to manage their conditions [4, 5], and may reduce costs
[6]. Often within home telehealth programs, communication with medical professionals,
education and coaching are done digitally. For example, patients may be provided a
device (e.g. a tablet computer) which may include applications providing allowing
communication with the telehealth professionals, educational content, surveys, and
other features to support patients to manage their health.

Engagement in the devices and applications that are provided within telehealth
programs is of utmost importance for program effectiveness. However, often patients in
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telehealth programs are older adults who may have limited knowledge about and expe‐
rience with such forms of technology, which could affect their use and engagement
levels. To promote engagement with the devices, it is therefore important to teach
patients how to use, and support them in gaining experience with, the devices that are
provided within a telehealth program. In addition, since it is known that older adults
may experience computer anxiety leading them to refrain from using new technology
[7], telehealth patients could become anxious about technology which is newly intro‐
duced to them within a telehealth program, leading to less engagement in it. In order to
reduce the likelihood that patients feel anxious due to the new technology they receive
after joining a telehealth program, it is imperative to introduce it to them in a non-
threatening manner. One possibility is to introduce the technology with a training
program consisting of appropriate and non-threatening learning materials. Although the
technologies could potentially be taught to patients by a human (e.g. a healthcare
provider), this could be less desirable for pragmatic reasons (such as high cost, less
possibility for on-demand instruction and limited technology teaching skills).

To devise an appropriate training program and materials for this patient population,
it is important to take into account their unique characteristics, needs and preferences.
Besides the obvious physical disabilities due to having multiple chronic conditions, also
cognitive decline which needs to be taken into account when designing user interfaces
for older adults [8–10]. It is also important to understand this target populations’ pref‐
erences regarding training materials since incorporating their preferences into the mate‐
rials would make it more likely that they would use them [11].

The aim of the current work was to devise recommendations for training materials
concerning how to use a tablet and patient application for health management, targeting
older adults with chronic conditions within telehealth programs. The research question
was, what should be included in a training program teaching how to use a tablet and
health management application for older chronic disease telehealth patients, to ensure
patient needs and preferences are addressed in the program? To address the aim and
answer the research question, a user feedback study was conducted with patients from
the Philips Intensive Ambulatory Care (IAC) home telehealth program at Banner Health
in Arizona. The IAC program targets complex chronic patients with multiple conditions,
and includes an interdisciplinary care team consisting of physicians, nurses, pharmacists
and social workers providing care to patients remotely, as well as health coaches
providing care at the patients’ homes.

1.1 The Importance of User Research in the Design Process of Interfaces
for Older Adults

Needs assessment is an integral part of the development of technology training programs
for older adults [12]. It has been argued that researchers and developers typically find it
easier to design for someone who is similar to them [13–15]. Younger people may find
it difficult to understand the needs and preferences of older adults [8]. However, it is
important to understand the specific needs and preferences of typical persons within the
target user population when designing interfaces meant for that population of users.
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There are a few reasons why it is was particularly important to include older chronic
patients as the target users in the design process of the (digital) training materials related
to tablets, and incorporate their needs and preferences in the resulting training program.
First, technology acceptance is an important factor affecting older adults’ technology
use [16]. It is therefore necessary to increase user acceptance of the (digital) training
program by incorporating users’ preferences into the program design. Second, older
adults may have specific needs, different than those of younger people when it comes
to learning how to use technology. Older adults often have cognitive changes that may
make it more difficult for them to interact with technology [17], such as interactive
training materials. Physical (motoric and sensory) disabilities are central barriers to older
adult learning as well [18]. Attitudes toward technology and learning how to use tech‐
nology are also important to understand and address in training materials about tech‐
nology, including perceived benefits of the technology, which may be low among older
adults, reactions to making errors when using the technology, and perceptions of being
too old to learn to use technology [19].

Previous research has demonstrated specific needs of older adults in relation to tech‐
nology training, for example it has been found that older people may require more time
than younger people to learn how to use computers [20]. Our target users were older
adults who have joined a telehealth program that specifically targets complex chronic
disease patients with multiple chronic conditions. This specific group may have addi‐
tional needs when it comes to learning how to use technology.

1.2 Designing a Patient Training Tutorial for Tablet Use Within a Telehealth
Program

In the context of the current work, we designed a prototype of a training tutorial which
consisted of a click-through demo containing the main interaction flow, navigation and
content relevant to evaluate the first-time user experience but did not contain a full set
of working interactive elements. The demo was aimed at teaching older telehealth
patients how to use a tablet and patient application, and took into account the learning
needs of older adults. This tutorial was used in feedback sessions and new versions were
created on an ongoing basis in the study, based on the feedback received.

Before designing the first version of the tutorial, we first considered the different
methods of information delivery (storytelling, chucking information and tutorial) and
different types of media (printed information, on-screen and a combination of those)
that can be used when devising training materials. We selected one methodology, namely
the tutorial, and two types of media – paper-based and interactive. The reason we
selected the tutorial methodology was that a tutorial allows information provision but
also practicing the tasks, which in the case of learning how to use the tablet was deemed
most suitable. We opted to use a paper-based booklet to teach about the hardware
components so that patients can, as a next step engage in the interactive part after turning
on the tablet and logging as the booklet supports them to do. The paper-based element
was necessary because patients need to operate the hardware components to be able to
interact with the software components, and therefore the training program could not be
entirely digital.
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The resulting tutorial (Fig. 1) included two parts: In the first part, included the paper-
based booklet. In this part the tablet was introduced and an explanation why patients
receive a tablet as part of the telehealth program was provided, and then the hardware
components were explained as well as how to log into the application once the tablet is
turned on. Within this part, patients were requested to perform various activities which
allow practicing the tasks that are being taught. When patients complete this first part
they have the tablet turned on and are logged into the application. At the point the patient
is logged into the tablet, the tutorial automatically begins. Within the interactive part of
the tutorial, patients are guided through the different features of the application, using a
voiceover as well as text, in addition to different visual cues. They are asked to click
buttons themselves and are guided in practicing the application.

Fig. 1. Training materials for telehealth patients with paper-based (left) and digital (right)
elements

2 Method

The tutorial demo which was displayed to participants in the feedback sessions was
created by the researcher (BL) on Apple Keynote. The tablet (an Apple iPad) on which
the tutorial demo was provided to participants was brought by the researchers to the
feedback sessions at patients’ homes (Fig. 2).

Fig. 2. Range of avatars presented to participants within the study.

All participants were enrolled in the IAC pilot program prior to their participation
in the study and signed an informed consent during their recruitment to the program.
During a regular scheduled visit with the health coach Potential participants were asked
to participate in the feedback sessions. If they agreed, they were contacted by the
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researcher (ROC) who provided more information about the study and set a date for the
feedback session. The researchers (ROC and BL) both conducted the feedback sessions
at the patients’ homes, which were planned to be an hour in length. Upon arrival, the
researchers introduced themselves, explained the study procedure and asked to conduct
the study at a place that would be comfortable for the patient to use a tablet and read a
booklet.

Each feedback session included four parts: (1) Introduction and patient characteris‐
tics, (2) Questions about patients’ prior experience with, and use of the tablet (i.e. the
device and application), (3) Patients’ interaction with the training materials, (4)
Obtaining feedback regarding the materials, their perceived suitability and relevance,
patients’ preferences regarding its content and design, user experience and likelihood
of use. User sessions were audio recorded and notes were taken relating to the context
of use. The researchers (ROC and BL) listened to the audio recordings after the study
was completed, and took extensive notes. Then, the notes taken during the feedback
sessions were added to the notes from the audio recording. Researchers analyzed their
note separately discussed the results and reached consensus.

The study included three phases, with five patients in each phase. In each phase,
feedback was collected through notes taken during the sessions and from audio record‐
ings. Next, the notes were analyzed and conclusions were reached by the two researchers
about the changes that need to be made to the tutorial. Finally, the tutorial was revised
and redesigned based on patient feedback. In the following phase, the revised version
of the tutorial was displayed to patients. When there was doubt regarding patient pref‐
erences of a certain aspect of the tutorial, more than one version was displayed to patients
who were asked to indicate which version they preferred and explain why. For example,
one of the aspects explored was preferences relating to an avatar for provision of feed‐
back on task completion. Participants were presented with a few avatars, including a
range of characters from friendly and even cartoon styles, to serious and figurative styles
(Fig. 3).

3 Results

The study included 15 participants (10 male patients, age range from 77 to 94; average
age 82). Two themes emerged from the findings, in relation to the training program: (1)
Relevance, appreciation and user experience and (2) Patient preferences, which had two
sub-themes (a) manner of communication, and (b) designing the interaction. The results
in relation to each of the themes are discussed in detail below.

3.1 Relevance, Appreciation and User Experience of the Training Materials

Results demonstrated that, in the context of a telehealth program, interviewed patients
found it relevant and necessary to receive training materials about the tablet and patient
application. They remarked that this type of materials could support them after joining
the telehealth program, and could help them feel more confident in using the tablet
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“You need to get confidence to do this thing. This material can help you to build up
confidence” (IAC patient).

Many patients explained that if soon after joining the IAC program they would have
been provided a training program similar to that which they completed during the current
study, they would have used it. They recognized it would have supported them to learn
how to use the tablet, which most did not know how to use before they joined the IAC
program. Some of the patients expressed their preferences to still have a human (e.g. a
formal or informal caregiver) support them in addition to the training program. However,
it was observed that patients were able to complete the training program by themselves,
with very minimal explanation necessary on behalf of the researchers.

Patient’s user experience of the tutorial was favorable. However, their overall expe‐
rience of the digital part of the tutorial was better than of the paper-based part of the
tutorial. This was despite the fact that they remarked that the booklet format was more
familiar to them, and they explained they have seen similar instruction booklets before
(and even received such booklets as part of the telehealth program). Specifically, partic‐
ipants appreciated the interactivity in the digital part of the tutorial, and the ability to try
the tasks themselves after receiving instructions for tasks. Moreover, information that
was provided in audio as well as text formats was preferred by participants to text only.
Patients explained that they prefer to be able to read and listen simultaneously, and that
on different days they may primarily use one of the modalities (e.g. if they are tired they
may only listen to the audio and not read the text).

Participants remarked that information regarding how to perform troubleshooting
by themselves was necessary. They expressed their satisfaction with learning what they
can do to troubleshoot issues which may arise with the tablet. Patients who have been
in the program for a longer time remarked that they experienced such issues in the past
and called the IAC center for help, and would have appreciated being able to solve the
issues themselves.

3.2 Patient Preferences in Relation to Aspects of the Training Program

A few patient preferences emerged from the findings. These were specifically in relation
to (a) the manner of communication within the training program, including the text,
wording, and tone of voice of the materials, and (b) the interaction design of the program,
including the interface design and the interactive activities within the training program.

3.2.1 Manner of Communication
In relation to how to communicate with patients within a training program, it was found
that patients had preferences related to the manner of communicating feedback and to
the length of text in the paper-based part of the tutorial. The responses of patients were
mixed in relation to avatars that could potentially be provided as a communication tool
within a training program.

Participants appreciated receiving feedback on their use of the tablet and application.
They specifically preferred feedback that is worded in a manner that is encouraging but
not patronizing. In the first study phase, the tutorial provided positive feedback on every
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task that was completed well by the user (“Well done!” or “Good job!”), but some
participants did not appreciate this feedback and found it patronizing when it referred
to smaller, more menial tasks. One participant, for example, explained that providing
such encouragement for every simple task performed accentuates to her that she is older
and less experienced with technology. Participants thus preferred to be provided positive
feedback when they complete a significant task, while for smaller tasks would prefer
only an indication that the task was completed.

As mentioned before, the paper-based part of the tutorial consisted of a booklet with
text and diagrams. The observations of participants’ interactions with the booklets
demonstrated that many did not read the text carefully and in detail. Some of the partic‐
ipants also did not look at the booklet pages in the right order (i.e. starting with the first
and ending with the last page). As we went through the study phases, we tried to shorten
the text and make sure that it is explained at the very beginning of the booklet that it is
important to read the whole text as well as read the pages in the right order. This change
led to more patients reading the booklet as intended, but some patients still did not read
all of the text and did not read the booklet in order.

When presented with the different avatars, patients had different preferences. Some
of the interviewed patients preferred not having an avatar at all and had no preference
from the avatars they were presented. Most of those that did have a preference, preferred
the friendly and professional-looking avatars (Fig. 2) explaining those were more rele‐
vant in the telehealth program context, but also appeared more empathic. However, a
minority of patients had other preferences (e.g. one patient preferred the puppy avatar).

3.2.2 Designing the Interaction
Participants appreciated the fact that the training materials allowed them to practice
using the device and application in a stepwise manner, and provided feedback on the
use. Specifically, patients particularly appreciated the possibility to practice the actions
they would need to take when they engage with the tablet and application and remarked
that it would have helped them to have practiced these actions soon after they joined the
telehealth program. They appreciated being able to practice even simple tasks, such as
clicking a button on a touchscreen.

A few aspects of the user interface design were confusing to patients and lead to
errors or misunderstandings. These were redesigned in each phase until we observed
patients were comfortable with the interaction and were not making errors. It was
important to visually differentiate the tutorial user interface elements from the applica‐
tion user interface elements to avoid confusion. In order to direct the users’ gaze to
specific user interface (UI) elements on the screen, it was necessary to (1) use very a
high contrast to highlight elements visually, (2) include a voice over and slow transitions
to reinforce the image from different channels; and (3) sync multi-modal interactions
while minding transition speed, including a timely voice over and a high-level of
contrast.
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4 Conclusion and Implications

Although telehealth is promising, there are various obstacles to telehealth implementa‐
tion, including patients’ knowledge and attitudes [21]. Designing and providing appro‐
priate and accepted training materials relating to devices and applications used within
the programs can facilitate optimal patient engagement in telehealth programs by
increasing knowledge and experience levels and decrease fear and anxiety of the devices
and application, which can thereby influence program efficacy. It has been found that
some (potential) telehealth patients incorrectly assume that special skills are necessary
to operate devices, leading them to reject telehealth programs [21]. Training programs
that teach patients to use the devices in a stepwise manner and allow patients to practice
using the devices, could help to eradicate such assumptions and increase patient accept‐
ance of telehealth programs.

The need for technology training programs targeting older adults has been noted in
literature [22]. Previous work has shown that older adults prefer receiving training before
adopting a new technology [11]. Our findings are in line with previous work, demon‐
strating that a training program teaching telehealth patients how to use technology that
is provided as part of the telehealth program and is new to them (a tablet computer and
patient health management application) is regarded relevant and is appreciated by
patients. Our results suggest that patients are willing to engage in such a training
program, and that they would be able to do so on their own. Since some patients
expressed a preference to have access to a human who can support them to navigate the
training program if needed, it is advisable to have such an option available for patients.
Since the results also suggest that patients are likely to be able to complete a training
program designed to accommodate their needs without additional support, it is possible
that the reason for the request for human support is for added confidence rather than
inability to complete the program on their own.

The research question addressed in the current work was: What should be included
in a training program teaching how to use a tablet and health management application
for older chronic disease telehealth patients, to ensure patient needs and preferences are
addressed in the program? Our findings suggest a number of preferences of older adults
that should be taken into account when devising a training program about technology,
related to the manner of communication and the interaction design of the training
program. Although previous work has investigated among older adults the perceptions
of, and preferences in relation to, a training program about a technology that is new to
them (e.g. personal computers) [11], the current work is the first to investigate this in
the context of a home telehealth program with older patients who have multiple chronic
conditions. The results suggest that the manner in which feedback on technology use is
worded is important to this user population. Based on some of the remarks provided by
patients, it seems that some patients may feel that their age and limited experience with
technology is accentuated, making the feedback feel patronizing to them. It is important
to define user feedback provided within a training program about technology with this
in mind. Interestingly the results also suggested patients prefer receiving interactive
digital training materials than paper-based materials, despite their expressed greater
familiarity with the latter. They appreciate the opportunity to practice the tasks and to
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receive feedback on their progress. Digital training programs should provide information
in audio as well as text allowing patients the choice of modality based on their abilities
or their state.

5 Limitations

The current work has a few strengths as well as a few limitations. First, the work included
in-depth feedback sessions with patients who were presented a training program. The
results lead to an understanding of their preferences and perspectives and allow
researchers and designers who need to devise training programs for similar populations
to use the results of the current work as a guideline. The feedback sessions were
conducted with the target population in their natural setting and allowed observing them
interact with the training materials as they would have interacted with them in “real life”.
This leads to results that are based on an understanding of the situation in which the
training process would occur. On the other hand, the sample size in the current study
was relatively small and the sample was not selected at random. We focused on patients
within one specific telehealth program and one geographic location. The results cannot
be generalized to the entire chronic disease population in different geographic locations.

Although our work demonstrates how training materials for use in a telehealth
program could be designed to address preferences of older adults with multiple chronic
conditions, the current work has not examined the timing within the telehealth program
that such materials should ideally be provided to patients. Materials that teach patients
how to use devices or services could be provided to patients immediately after joining
a program, for example. However, it could be that patients who have just recently joined
a telehealth program may experience an informational or emotional overload, especially
if they have recently experienced an acute clinical episode and joined the program
following a hospitalization. It is advised that future work establishes when is the best
timing within a telehealth program to provide training materials to patients, and if
multiple devices and services are provided with a program, how such materials should
be ordered.
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