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Abstract
Stakeholder satisfaction is often considered a key to the success of telemedicine systems. However, it can be difficult to
understand and compare satisfaction evaluations because of variations in reporting and study designs. This research will con-
tribute to the knowledge by developing a conceptual framework around key concepts that relate to understanding studies on
telemedicine satisfaction. The framework is built based on a developmental review of the telemedicine and telehealth literature
obtained from searches of PubMed and Google Scholar. Using a conceptual matrix, researchers have synthesized the results into a
framework that includes: satisfaction dimensions, stakeholders, type of care, type of system, context and methodologies. This
research expands these concepts by discussing attributes of each and tests the framework by conducting a pilot study that
identifies the concepts in primary study sources. The results of the framework and the pilot study are reported.
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Introduction

Telemedicine describes information systems that use telecom-
munications technologies to provide remote medical services
across geographic distances [1]. Although other terms can be
used to describe similar systems, telemedicine generally refers
to systems used in clinical practice [2]. This is an important
consideration as systems used in clinical practices can present
unique requirements and challenges [3]. As usage of telemed-
icine grows there is an increased need for decisions makers to
evaluate and compare services [4].

Among the criteria that is used to evaluate telemedicine
services is stakeholder satisfaction [5]. Despite its widespread
use there remain challenges with the use of satisfaction in
evaluations [6]. As satisfaction remains a loosely defined term

it can be difficult to interpret what satisfaction with telemed-
icine means. The complex interactions of different stake-
holders with technical factors unique to telemedicine can com-
plicate understandings [7]. Issues with the methodologies
used to evaluate satisfaction can also limit the replication of
efforts and increases uncertainty for those trying to interpret or
compare findings [8].

Decision makers should be able to easily interpret the re-
sults of telemedicine evaluations and come to actionable con-
clusions. Yet they face problems because of the challenges
with evaluating satisfaction. Although satisfaction has been
extensively researched in the information systems literature,
there remain gaps in understanding the role of satisfaction in
telemedicine, and a need to model factors unique to the con-
texts in which services are applied [9, 10].

This study will contribute to the knowledge of telemedicine
satisfaction by expanding on previous work towards developing
a conceptual framework for telemedicine satisfaction [11].
Conceptual frameworks can assist in synthesizing knowledge
from different areas to gain a broad understanding of topics
[12]. A conceptual framework on telemedicine can provide a
starting point for evaluating and comparing studies while provid-
ing new direction for future research. This study uses a develop-
mental review for the creation of a conceptual framework on
telemedicine satisfaction. These reviews are considered appropri-
ate for developing new insights for more mature topics [13].
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Telemedicine satisfaction

Among the factors considered critical for the success of tele-
medicine is stakeholder satisfaction [5]. The satisfaction of
stakeholders, such as patients and providers, can influence
the success and the extent to which telemedicine services are
adopted [14–16]. Satisfaction is also considered important in
this domain as it can affect medical outcomes and patient
participation in continuing care [17].

Satisfaction is a complex construct and its different aspects
can affect telemedicine in ways that make results difficult to
interpret [18, 19]. Further there are concerns over whether
existing methodologies are adequately capturing satisfaction
and what exactly measures demonstrate [20, 21, 16]. For exam-
ple, despite high levels of satisfaction patients may reject the use
of telemedicine as a replacement for face to face consultations
[22]. Satisfaction can also vary based on different factors such as
increased interventions [23] or context [24]. Variations such as
these make it difficult to generalize and interpret findings [16].

Researchers have examined these concerns but there remain
issues that require additional study [25]. Early studies evaluated
telemedicine using existing models but results could only ac-
count for minimal variance and explanatory power [26, 27].
Researchers have attempted to address this by developing
models specifically for evaluating telemedicine [5, 28]. Yet, these
models often remain in need of testing and further improvement
[29, 30]. Among the problems faced are the validity of method-
ologies and the adequacy of measurements [20, 16]. Findings
also raise concerns over what is being measured and the extent
to which results are generalizable [31]. New instruments have
been developed to help address this [32, 33]. However, for com-
parison and evaluation purposes there remains a need to stan-
dardize what is being investigated [20, 34].

Review procedures

This review expands previous work on a conceptual frame-
work for evaluating telemedicine satisfaction [11] using rec-
ommendations by [13] and [35]. Google Scholar and PubMed
were used for data acquisition. PubMed lists a broad range of
citations from the biomedical literature and Google scholar
compliments this by including data sources across domains.

Only literature reviews and full papers where the research
specifically examined telemedicine satisfaction are considered.
This is used because of the large number of studies that only
use overall satisfaction as a small part of an investigation [15].
Limiting the search to reviews that focus on telemedicine satis-
faction was done to identify and describe major domain
concepts.

The search terms Btelemedicine^, Bteleheal th^,
Bsatisfaction^ and Breview^ were used. The term Breview^ is
used to limit results to studies that conduct literature reviews

while not excluding those ignored if the term Bliterature^ is
added. On 11/20/2017 separate searches were conducted for
telemedicine satisfaction review and telehealth satisfaction re-
view using both search engines. As the initial Google Scholar
search returned thousands of results the search was run a sec-
ond time using the terms Btelemedicine satisfaction^ review
and Btelehealth satisfaction^ review to limit the scope and
obtain the most relevant results.

The results were extracted using Publish or Perish software.
Duplicates and non-English results were removed. Literature re-
views that focused on telemedicine satisfaction were manually
extracted from the results by examining papers. Papers with
terms that inferred pilot studies, case studies, etc., were excluded.
If either the goals or methods did not specify satisfaction or only
minimum content such as overall satisfaction was reported, the
studies were excluded. To remove bias, studies in which the
authors contributed to were removed. Results were synthesized
by two reviewers using a concept matrix [35] to categorize, com-
pare and check conceptual elements for appropriateness. A total
of 19 studies were reviewed. One study was inaccessible during
the time of the review.

Conceptual framework

Six concepts around telemedicine satisfaction have been iden-
tified in the review: dimensions of satisfaction, stakeholders,
type of care, type of system, context, and methodologies.
Fig. 1 2 and 3 on the following page shows the entire frame-
work and how concepts inform each other. These will be
discussed along with specific attributes around each concept
in the following sections.

Dimensions of satisfaction

Despite satisfaction being a multidimensional construct stud-
ies often rely on broad concepts such as overall satisfaction for
their evaluations [15]. This simplistic view of satisfaction
makes results of studies difficult to interpret [16].

Satisfaction is made up of multiple dimensions that are
experienced by stakeholders. The dimensions that impact sat-
isfaction vary based on which type of stakeholders are evalu-
ated. The way dimensions are viewed and their impact on
satisfaction are affected by perceptions of the systems and care
provided. This is shown in Fig. 4.

While simple views of satisfaction may be appropriate in
some cases, identifying which dimensions make up satisfaction
can ensure its adequate measurement. This research has identi-
fied three aspects of satisfaction dimensions that should be con-
sidered in evaluations: dimensions that influence satisfaction,
structure of indicators, and the universality of dimensions.
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Dimensions that influence satisfaction

Different dimensions influence satisfaction. Studies have used
communication, patient provider relationship, convenience, ac-
curacy, reliability, effectiveness, efficiency, ease of use, and use-
fulness as part of satisfaction measures [37–39]. However, there
may be other dimensions that impact satisfaction. As certain

dimensions may have specific effects on satisfaction it is impor-
tant to consider which dimensions are used.

Structure of indicators

The structure of dimensions can play a role in both the inter-
pretation of results and the models that inform them [40].

Fig. 1 Image showing search and
screening process [36]

Fig. 2 Results of conceptual
matrix [36]
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Dimensions may not be formative of satisfaction itself but
may still reflect aspects of it. Some dimensions such as cost,
age, and time can act as mediators for satisfaction [15].

Universality of dimensions

Dimensions are typically evaluated in different contexts
[37–39]. However, the specific dimensions evaluated may
vary between studies. As a result, it is unclear whether some
dimensions may be context specific or whether they are uni-
versally applicable.

Stakeholders

A common element discussed in the literature is the
satisfaction of different stakeholders. There can be var-
iations in which stakeholders are examined and the ele-
ments of their experiences studied. Fig. 5 outlines the
concepts and their relationships. Stakeholders either pro-
vide or are provided care by using telemedicine sys-
tems. Through this they experience satisfaction dimen-
sions which apply to groups differently. However, their
perceptions can be influenced by contextual factors.

Fig. 3 Proposed conceptual
framework for telemedicine
satisfaction

Fig. 4 Attributes to consider for
dimensions of satisfaction
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There are three aspects that can aid in examining tele-
medicine stakeholders: stakeholder groups, group satis-
faction and dimensions by group.

Stakeholder groups

There are a variety of groups whose satisfaction can
influence system adoption. The studies examined either
evaluate patients, providers or both [16]. There are po-
tentially other stakeholders with dissimilar views and
whose satisfaction should be considered. Even within
the groups examined however variations and subgroups
exist that affect perspectives about telemedicine.
Providers for example can include primary care physi-
cians, specialists, nurses, physician assistants, and others
[38, 41]. Each may have a different role in administer-
ing services or use systems customized to their role.
Their specific interactions with telemedicine may result
in unique perspectives.

Group satisfaction

Several studies use the results of satisfaction to compare per-
spectives between groups. In some cases providers may expe-
rience greater satisfaction than patients and in others patients
may be more satisfied [16]. There is also the possibility that
subgroups experience satisfaction differently. For instance,
despite both being considered providers nurses may interact
differently with a system than doctors and this may reflect in
their views of a system.

Dimensions by group

The importance of different dimensions may vary based on the
group evaluated. [39]. Providers for example may be more con-
cerned with a systems usefulness whereas patients may place
more value on convenience [16]. It is therefore important to
consider the appropriateness of dimensions for each group and
how they affect satisfaction.

Fig. 5 Attributes to consider for
stakeholders

Fig. 6 Attributes to consider for
type of care
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Type of care

The type of medical care being offered is often an important
consideration. Patient experiences for instance can be shaped
based on the type of care they receive and their expected
outcomes [17]. However, differences in the way medical care
is described can make comparisons between studies difficult.
Type of care is either provided to or by stakeholders and their
evaluations of if affect how dimensions of satisfaction are
perceived. Fig. 6 shows some considerations for the type of
care concept. Considering categories of care, provided care
services and variations between care types can assist in
evaluations.

Categories of care

The types of care provided can be categorized in different
ways. In the studies evaluated care has been examined based
on level of care and area of specialty. Studies may evaluate
services based on the level of care such as primary, secondary
and tertiary [42]. Other studies focus on specific areas of spe-
cialty such as orthopedics, oncology, neurology, cardiology,
radiology, dermatology, psychology, and nursing [15, 16].
However, even within these areas there are examinations that
further narrow the focus of specialties. For instance studies in
rheumatology can cater to specific afflictions such as rheuma-
toid arthritis, juvenile idiopathic arthritis, or osteoarthritis
[43].

Provided care services

In evaluating the type of care being administered the provided
services should also be considered. Some studies only focus
on specific services such as consultation, care management or
triage [44, 31]. The workflow for each of these services can
vary. For instance, care management involves different pro-
cesses than triage. The workflow differences also apply when
similar services are offered between care types. Care manage-
ment differs for example between geriatric and mental health
patients.

Variations between care types

Stakeholders may have different expectations based on the
type of care provided [45]. Expectations may differ based on
specialty and the type of services offered. Different types of
care may involve unique procedures that impact satisfaction
[16]. Further expectations based on the type of services of-
fered can influence the validity of certain dimensions [42]. A
patient for example may not consider medical outcomes as
critical when evaluating a triage service as when receiving a
cancer diagnosis.

Type of system

Differences in systems and technologies used can potentially
impact perceptions of telemedicine and the services offered.
The studies examined show that the types of technologies
used for telemedicine can vary from the use of telephone
[46] to SMS on mobile devices [37]. Figure 7 outlines con-
cepts related to the type of system. The type of systems avail-
able can be affected by contextual factors. Stakeholders expe-
rience satisfaction dimensions based on their use of a system.
These experiences are affected by their views of the system.
There are three main aspects that were identified in relation-
ship to the type of system: System categories, system perspec-
tives and technology shifts.

System categories

Systems can be classified in different ways. Studies refer to
three broad categories of telemedicine: real-time videoconfer-
encing, store and forward and hybrid systems [15, 31, 47].
Terms are also used that provide additional details about sys-
tem types. Among these are technical descriptions such as
mobile, web-based, telephone, SMS and electronic monitor-
ing systems. [37, 48].While certain categories of systems may
be appropriate for some research purposes a lack of consisten-
cy and detail make replication and comparisons difficult.

System perspectives

Stakeholder perspectives of different technologies and sys-
tems can shape their acceptance and impact satisfaction [49].
Users may have preconceived views of technologies or how
they should be used based on past experiences. This concern
was mentioned in some of the evaluated studies that describe
the mediating impacts of past experience with telemedicine
services [15, 16].

Technology shifts

Researchers have noted that because of constant changes in
technology there remains a need to constantly evaluate tele-
medicine systems [20]. The lack of details on the types of
systems and services evaluated make evaluating the extent
of these shifts difficult from the examined reviews.
However, more recent reviews tend to describe additional de-
tails such as the use of mobile devices that were not widely
used in previous decades.

Context

Context can impact satisfaction and its determinants [50].
Context can influence the perceptions of stakeholders and also
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determine the types of telemedicine services available. This
relationship is shown in Fig. 8. Information on the context in
which studies take place can aid in understanding reports of
satisfaction. There are two aspects of context that were iden-
tified in the examined studies: environment and regional
considerations.

Environment

Although not often evaluated, the physical environment in
which a study takes place can affect satisfaction [15] Studies
discuss different facilities in which studies takes place such as
a home, clinic, or hospital [20, 42, 31]. Each different setting
can impact how telemedicine systems are used and different
perceptions.

Regional considerations

Regional considerations are also discussed in the literature.
The regions described can vary between country, land bodies

or urban/rural environments [15, 16, 38]. Some have raised
concerns that a lack of investigations into different geographic
regions can contribute to biases in studies and limit the gen-
eralizability of findings [37]. The regions themselves are not
often the focus of studies. Rather aspects such as culture,
socioeconomic conditions, availability of resources, etc. that
are prevalent in different regions are considered important.
For instance, one of the advantages that can enhance stake-
holder satisfaction with telemedicine is access to care [20].
However, patients with limited access to healthcare facilities
may view any services that increase their access favorably.

Methodologies

Among the issues that is commonly discussed in the telemed-
icine literature are concerns over the methodologies used to
evaluate satisfaction [25, 20, 16]. The methods used in satis-
faction research can aid those conducting similar research and
evaluating services. Fig. 9 provides an overview of the

Fig. 7 Attributes to consider for
type of system

Fig. 8 Attributes to consider for
context
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concepts. Three aspects were determined that can aid in un-
derstanding methodologies: type of methods, method delivery
and quality.

Type of methods

There are different methodologies used for conducting re-
search and various approaches used to collect data. Studies
often use quantitative methods for evaluations however some
researchers suggest qualitative or mixed methods may provide
additional insight [47, 16, 39]. Still, qualitative methods are
not often used [48, 39, 51]. In quantitative research question-
naires are the most common approaches used to collect data
[15]. For qualitative studies approaches vary with interviews
and focus groups being most common [48]. Research varia-
tions also exist based on the experimental design of studies
and measurement instruments used [15, 20].

Method delivery

There are different ways in which methods are administered.
Methods can be administered in person, via snail mail, elec-
tronic mail, and telephone [31]. Understanding the way
methods are delivered can aid those seeking to replicate
studies.

Method quality

Concerns are often raised over the quality of methodologies
used in telemedicine studies. Issues such as limited sample
sizes and potential selection biases make results difficult to
generalize [45, 46, 39]. Many surveys also make use of self-
administered questionnaires that are seldom assessed for

reliability and validity, even though previously validated in-
struments exist [15, 44, 31]. The lack of standardized mea-
sures and differences in the goals of research studies can also
present challenges when comparing results [41, 52].

Pilot study

The conceptual framework discussed in this study presents
several broad concepts based on existing literature reviews
of telemedicine satisfaction. In order to gauge the practicality
of using the framework to aid researchers in examining tele-
medicine satisfaction evaluations, a pilot study was conduct-
ed. Pilot studies are considered an appropriate first step for
testing the adequacy of research tools and analysis techniques
[53].

Research design

The pilot study sought to examine how the conceptual frame-
work could be used to examine evaluations of telemedicine
satisfaction and if the concepts identified in the literature re-
views could be identified in primary sources. In order to ac-
complish this qualitative data was collected from a sample of
primary sources obtained from The Journal of Telemedicine
and Telecare and Telemedicine and e-Health. Three graduate
students were recruited to review the studies. Data was col-
lected using a form based on the conceptual framework (see
appendix Table 2). The form contained the concept along with
a brief description and examples. The students were provided
the form, the descriptions of the conceptual framework in this

Fig. 9 Attributes to consider for
methodologies
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paper and papers to review. The forms were then reviewed by
a doctoral student and relevant information extracted.

To test the framework across a broad spectrum while main-
tain a degree of control, three types of studies were evaluated:
case studies, randomized controlled trials (RCT), and pilot
studies. These were selected because of the potential variances
in the types of details that each type of study might report. It is
expected that case studies can provide data that would reflect
the type of results obtained from performing a similar analysis
at an organization providing telemedicine services.
Randomized controlled trials were also examined as they are
considered the gold standard in clinical research [54]. Finally,
a sample of pilot studies were selected to examine the extent to
which concepts could be identified and compared in emerging
research. The papers were obtained by searching the journals
using Google Scholar and extracting the most relevant results.
The searches were performed using the study type as the term
followed by satisfaction and the journal listed as the source.
For example, to search for case studies in Telemedicine and e-
health the following query was used: Bcase study^ satisfaction
source: BTelemedicine and e-Health^.

Results

A total of 18 studies were examined. 6 of the studies examined
were case studies, 6 randomized controlled trials and 6 were
pilot studies. Figure 10 below shows a listing of the studies
examined and the concepts identified in each study.

The figure is separated based on the type of study evaluat-
ed. Concepts that were directly discussed in the studies and
clearly identified by reviewers are marked in blue.
Occasionally reviewers identified information from studies
as relating to a concept that were unclear or minimal. For
example, studies may not discuss a relationship between a
location and satisfaction, however reviewers tend to present
a location as evidence of environment. These are marked in
yellow in the Fig. 10 on the previous page.

Reviewers reported information relevant for each of the 6
concepts. From these concepts’ information about 9 of the
attributes were reported across all studies. These include sat-
isfaction dimensions, universality of satisfaction, stakeholder
groups, category of care, provided care services, system cate-
gory, environment, types of method, and method delivery.

Fig. 10 Concepts identified in
case studies (C), RCTs (R), and
pilot studies (P)
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However, information about the relationship to satisfaction for
three of these attributes was inferred and not directly reported.
These include, environment, universality of dimensions, and
the system category. To examine the value of the provided
information a sample of the results for satisfaction dimension
are presented in Table 1.

Discussion

This study aimed to develop a conceptual framework that
could be used to aid in examining telemedicine satisfaction.
Based on a review of the literature 6 concepts for telemedicine
satisfaction were identified: satisfaction dimensions, stake-
holders, type of care, type of system, context and methodolo-
gies. These concepts were expanded by discussing attributes
that relate to each concept. Reviewers were able to identify
information about each of the 6 concepts and related attributes
in a pilot study. However, the information extracted on each
attribute varied based on the study. Some attributes were iden-
tified clearly in all of studies examined. This includes the

dimensionality of satisfaction, stakeholder groups, category
of care, the type of care provided, the methods used to evalu-
ate satisfaction and the way in which the satisfaction measures
were delivered.

Some attributes were not identified in all of the studies or
varied based on the type of study examined. For example,
RCTs were more likely than other studies to include informa-
tion about the quality of the instruments used. This could
reflect the more stringent reporting requirements of these
types of studies [53] and provide additional for researchers
attempting to understand deficiencies in reporting on method-
ologies [15].

Information about some attributes were reported that
could be used for examining the impacts on telemedi-
cine but the relationship was not directly discussed by
the authors. For example, studies reported information
about the locations in which the telemedicine services
were provided, such as a home or clinic. However, most
did not suggest any relationship between factors within
the location’s context and satisfaction. Two of the stud-
ies did mention only including participants that spoke

Table 1 Sample comparison of
data collected by reviewers Study Type Dimensions Stakeholder

[55] C Convenience, travel, usefulness Patients, doctor, caregiver

[56] C Effectiveness, overall satisfaction, relationship,
motivation, Bbuy-in^, usefulness, workflow,
reliability, remuneration

Patient, provider

[57] C Job satisfaction, stress, quality of care, retention rate Patient, nurses

[58] C Usability and usefulness Patient

[59] C Job satisfaction Caregivers

[60] C Overall satisfaction Staff, Managers

[61] R Convenience, privacy, technical quality,
overall care quality, communication,
competence, relationship,

Patient

[62] R Overall satisfaction, outcomes, comparison
with face to face, communication,
organization, information availability

Patient

[63] R Hospital care, home based services Patient

[64] R Overall satisfaction, helpfulness, reasons
or uptake of intervention

Patient

[65] R Information, shared-decision making,
sympathy and understanding of healthcare
profession, outcome

Patient

[66] R Effectiveness, cost-effectiveness Patient

[67] P Overall satisfaction Patient

[68] P Comfort, convenience, communication,
overall satisfaction, reuse, ease of use

Patient

[69] P Overall satisfaction, appointment, instructions,
comfort level, reuse, communication,
knowledge of providers, duration of visit

Patient

[70] P Overall satisfaction, what user liked about service Patient

[71] P Provider relationship, services, general healthcare
organization, technical quality

Patient, provider

[72] P Technology, service Patient
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English because of language barriers but this was not
directly linked to satisfaction itself [69, 72].

Reviewers commented on additional difficulties with identi-
fying information about certain attributes due to a lack of clarity.
There was disagreement between reviewers on what qualified as
the structure of indicators and how these could be identified in
studies. Most reviewers had limited experience working with
research measurements such as formative, reflective and mediat-
ing. While, some reviewers cited dimensions as having specific
relationships it was unclear how they determined these relation-
ships from the study. Reviewers also had difficulty with identi-
fying information related to technology shifts and variations of
care types. For variations in care types reviewers were unsure
whether telemedicine qualified as a unique care type or whether
it was a variation of an existing care type. For example, in RCT
studies that compared traditional versus telemedicine services
some reviewers were uncertain whether telemedicine alone con-
stituted a different type of care or just a way of delivering the
service. For technology shifts, some reviewers were unclear on
whether information should be identified only when technology
changed over time or whether it was due to differences in older
and newer technology such as telephone vs SMS.

Conclusions

This research contributes to studies on telemedicine satisfaction
research by developing a conceptual framework that could be
used in examining telemedicine evaluations and research. The
framework identifies 6 key concepts and related attributes that
can aid in understanding telemedicine satisfaction studies. This
research tested the conceptual framework using a pilot study. The
pilot study demonstrated that the concepts identified in literature
reviews could be identified in primary sources. However, chal-
lenges existed with identifying some of the attributes clearly in
the literature. Some of these challenges could be related to the
form used to extract data and the lack of training for reviewers.
There is also a need to further examine the concepts identified
and expand on the attributes. While, there are limitations to this
research, the pilot study demonstrated that the conceptual frame-
work could be used to extract information from different types of
studies. Future work will examine how this information can be
used for organizing data and comparing evaluations of telemed-
icine satisfaction.
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Appendix

Table 2 Pilot study evaluation form

Category Description Examples Review

Satisfaction
dimensions

Concepts
Dimensions of

satisfaction
Dimensions that the

study discusses
as being related or
influencing
satisfaction

efficiency, usefulness,
ease of
use, reliability, cost,
scheduling

Structure of
indicators

How do the dimensions
relate to satisfaction

Cause effect, formative
/ reflective or
mediating
relationships

Universality The dimensions are
general to most
studies
or specific to this
study

Were you satisfied
with the home IoT
telemonitor

Stakeholders
Concepts
Stakeholder
group

The group of
stakeholders whose
satisfaction was
evaluated

Patient, provider,
doctor, nurses,
management

Group
satisfaction

Comparisons of
satisfaction between
different groups

Are doctors more
satisfied than
patients or nurses?

Dimensions by
group

The variations or
uniqueness of
different
dimensions by
group

Liability is a factor
doctors consider
whereas
transportation may
impact patients

Type of care
Concepts
Categories of
care

The area of medical
practice in which
the care falls under

oncology, radiology,
radiology, mental
health, etc.

Provided care
services

The types of medical
services provided

care management,
triage,
consultations,
prescriptions

Variations
between
types of care

Differences between
the type of care
or services provided

Patients were more
satisfied receiving
telemedicine for
oncology than
radiology
or for care
management over
triage

Type of system
Concepts
System
categories

Types of systems and
technologies used

Videoconferencing,
store and forward,
web, mobile, IoT

System
perspectives

Stakeholder
perspectives of the
different
technologies

Patients never used
IoT before. Doctors
hated using the web
site.

Technology
shifts

Technical changes in
technology over
time

Telephone systems
were used in older
studies and now
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