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Who is
Macadamian

macadamian.com

From product ideation to market-ready – and everything in
between, we provide a complete range of product strategy,
usability, design and software engineering services. Focused
on healthcare, our solutions are founded in design that thinks
of the end-user first while leveraging the cloud, Big Data
and the Internet of Things (IoT) to deliver context-aware
and adaptive experiences. Whether we’re collaborating on
an end-to-end connected health project or filling specific
gaps, working with Macadamian and our trusted partners
provides our clients with immediate access to marketleading technologies, design and engineering services,
and broad domain expertise to accelerate a successful
commercial launch and minimize upfront development costs.
The result? Innovative, connected solutions that deliver
enhanced insight into customer behavior and uncover new
opportunities for generating operational efficiencies and
new product enabled services revenue.
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An Overview
of Voice
Technology
in Healthcare

Voice interfaces are not new in healthcare. Many physicians
have used, and continue to use, Dragon Naturally Speaking
(DNS) to transcribe their clinical notes. However, digital
assistants powered by natural language processing,
ambient computing and machine learning are beginning
to emerge in healthcare and are changing the landscape of
care delivery. They demonstrate promise to improve how
physicians work and provide care, and also how patients
are able to manage their care independently.
Siri’s debut in 2011 sparked a new wave of interest in voice
technology and gave the world a glimpse of what it’s like
to be able to simply talk to our devices – something we
previously only knew in science fiction stories. Now personal
assistants can be secured by consumers at an affordable
price point and on a variety of devices. The technology
has progressed to the point of being able to fulfill the use
cases that are deemed valuable, or worth the investment,
by consumers. Advancement of the technology to better
assist us in our daily lives could partially explain why the
adoption of voice assistants has taken off in recent years,
with worldwide smart speaker shipments increasing from
16.8 million in Q2 2018 to 26.1 million in Q2 2019.
Aside from the technology simply becoming better with
time, voice is also an appealing modality because it allows
us to interact without needing to see what we’re interacting
with. In cases where our focused physical attention is
required on one task, and we need additional information to
assist us during that task, we can still prompt for contextual
information or complete a separate task via a digital
assistant in the room without being physically distracted.
Voice is also a modality that is accessible to those who are
visually impaired or have a physical impairment that affects
their motor skills (ie. Parkinson’s tremors that increase the
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difficulty of typing). Using voice assistants, users can also
interact from a distance. When interacting with a mobile
device, for example, the user would need to have the device
physically on their person to feel a vibration or hear an alert,
then look at the screen for the communicated information
and type a response if required.
With respect to the current population and the healthcare
landscape today, voice technology could not be more
relevant. The United Nations states that by 2050, one in six
people worldwide will be over the age of 65 and the number
of people aged 80 years or older is projected to triple, from
143 million in 2019 to 426 million in 2050. When we reflect
on how this particular generation was raised, voice actually
appears to be the modality that is most familiar to them
in terms of communicating with others. They’ve lived the
majority of their lives in a time where cell phones with visual
displays did not exist; video conferencing did not exist;
texting did not exist. Hard wired phone lines and some early
mobile phones were available, as well as radio – all of which
rely on the human voice for bi-directional communication.
In their research and development of voice-enabled solutions
for the aging population at home, Dr. Frank Knoefel and Dr.
Bruce Wallace have found that voice is the modality that
this demographic prefers. In fact, Dr. Knoefel, Physician at
the Bruyère Memory Program at Bruyère Continuing Care,
doesn’t typically incorporate modern-day mobile phones
into the care plans for his elderly patients with cognitive
impairments because the feedback he has received from
them has indicated that it is a foreign modality that is
difficult to learn, but their use is also affected by vision
changes (cataracts, glaucoma, etc.) and fine motor changes
(arthritis, tremors, etc.).

macadamian.com
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Improved capability as both a stand-alone modality and
as an integrated component of multi-modal solutions,
convenience, accessibility, as well as being the preferred
modality of a large subset of the population that will
require increased healthcare resources, all make voice a
ripe opportunity to improve the quality and efficiency of
care delivery.

Applications of Voice Interfaces
When we examine how voice has progressed within the last
five years, and given the advancement of other emerging
technologies such as machine learning and cloud computing,
there are a few areas where we believe voice-enabled
solutions hold the most impact on patient and caregiver
experience. Some of these use cases currently exist today
and some we believe will take shape and transform care
delivery in the near future (within the next five years).

Home Care and Aging in Place
Dr. Frank Knoefel, Dr. Bruce Wallace and numerous partners
at the Élisabeth Bruyère Research Institute and Carleton
University have launched research projects aimed at
leveraging voice-enabled solutions to help elderly adults
live more independently at home. One solution is aimed
at helping those who suffer from dementia or memory loss
that tend to wander at night be guided by a smart home
solution.

macadamian.com

The solution leverages sensors, smart lights and a voice
assistant to guide seniors to the bathroom at night by
lighting up their path if the system detects they woke up
in the middle of the night. If instead of returning to bed
the patient begins to wander the house, a familiar voice
directs them back to bed via the voice assistant. An alarm
is triggered as a last resort alerting the caregiver if the
patient attempts to leave the house.
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This solution was tested as part of a 12-week trial and has
demonstrated the ability to improve the sleep and stress
levels of the caregiver and decrease the risk associated with
wandering in those with dementia.

The Examination Room
Eric Schmidt from Google highlighted this use case of voice
assistants in the exam room in his keynote at the HIMSS
2018 conference. A listening device present in the room
with a clinician and their patient has a lot of potential for
capturing clinical notes, identifying billing codes or even
providing clinical decision support during the encounter.
One of the banes of EMR adoption is the loss of clinician
face time. Now, more often than not, you face the clinician’s
back as they enter notes on your encounter on their desktop
computer as they continue to speak with you about your
condition. As a result, a use case often touted for virtual
assistants is one that could listen in on the conversation
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between a clinician and patient, identify the speakers and
capture the interaction in the form of clinical notes to be
filed in the EMR, all while the clinician faces and/or interacts
with the patient directly.
At HIMSS 2019, Nuance demonstrated their digital assistant
that did just that by leveraging a microphone array and
camera in a simulated doctor’s office. While the doctor
was manipulating the patient’s knee, the virtual assistant
was translating the diagnosis shared with the patient in
layman’s terms into the appropriate clinical terminology
and was bringing up results from previously scheduled
tests as the doctor requested them – all while the doctor
focused 100% of their attention on the patient during the
five-minute exam. Supporting information was pushed to a
wall-mounted LCD that was available for both patient and
doctor to view.

The Operating Room
With operating rooms being sterile environments, a
touchless interface like voice could be particularly useful
for surgeons to interact with the medical devices they’re
working with. The most common concern is whether a
surgical mask would impact speech recognition, but to date,
this hasn’t been problematic. If the environment is sufficient
for a surgeon to have a conversation with a colleague across
the room and accurately hear, then speech recognition can
be expected to work equally well.
If the device is being used in a noisy surgical environment (ie.
while drills or other loud devices are being used), techniques
like limiting the size of the grammar (recognized words or
phrases) to improve recognition accuracy may help, or it
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may be necessary to wait until noisy activities subside. Some
use case examples include checks and validations that all
the pre-op tasks have been done, requesting additional
information if there are complications during surgery, or
simply getting hold of someone (ie. anesthetist) who’s had
to step out of the room.

The Recovery Room
Whether recovering in a hospital room or being discharged to
recover at home, voice interfaces present a new opportunity
to connect patients into their local environment when
they have restricted mobility. Connected voice-enabled
solutions can be leveraged to help recovering patients
complete simple tasks that might otherwise drain them in
their weak, recovering state. Use case examples include
being able to dim lights, adjust the temperature of a room,
order food, or request nursing assistance and provide the
reason for assistance so that nurses can prioritize patients
appropriately. Recovering patients can even use voice
technology to request information on their condition and
symptoms from trusted sources such as HealthWise and
Health Navigator.
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Considering the penalties associated with early hospital
readmissions, voice-enabled post-operative discharge
solutions can instruct patients on the exercises required
for successful rehabilitation and answer questions relating
to treating symptoms. By proactively engaging the patient
and tracking their recovery, a voice assistant is then capable
of escalating care to a nurse practitioner for additional
support if recovery is not progressing, thus avoiding
emergency readmission.

Surveys, Feedback, and Clinical Trials
By providing trial participants a voice interface as an option
for interactions, we provide another touch point to gather
information in a way that is less intrusive and more convenient
with regards to participants’ daily routines. Participants
are more likely to engage and record daily test results in
their kitchen while packing lunch for work, as opposed to
having to intentionally set time aside to manually record
results. Companies like Amgen have started implementing
voice interfaces to make it easier for patients to complete
their daily journal and Orbita is working with clinical trial
data firm ERT to include voice as a component of data
collection (ie. complete surveys, verify completion, report
health concerns, etc).

Care Management Platforms
Care management platforms monitor users and provide
feedback to clinical staff. Reporting data directly from
medical devices is one thing, but in the context of a care
management platform, augmenting that with a voice
interface allows the platform to start a conversation about
the context around the user’s health data. It could prompt
users for information on why, for example, their blood
glucose reading has been high for the past few days – a

macadamian.com

10

Leveraging Voice Technology in Healthcare

useful prompt for someone who is managing diabetes.
When connected systems are able to gather information
from multiple devices to identify that a person is not sleeping
well and has put on weight, a digital assistant can then
inquire about the current events occurring in someone’s life
that could possibly have contributed to these changes. As
a result of this inquiry, richer sources of information could
be identified that could help with the earlier intervention
of worsening symptoms.

macadamian.com
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Amgen
Keeping subjects engaged for the duration of clinical
trials is a significant challenge. Roughly 15-20% drop out
creating a significant cost for pharmaceutical companies to
absorb. Amgen approached Macadamian to create a voice
skill to complement their mobile & Apple watch apps to
enhance patient engagement throughout the virtual clinical
trial. The voice skill enabled participants to answer daily
questionnaires and provide feedback on the trial, facilitated
patient onboarding and provided answers to frequently
asked questions.
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My Diabetes Coach
Clinicians and parents play an important role in both
setting specific health goals for youth managing diabetes
and supporting them in achieving these goals by
reinforcing them. However, often this support from the
care team is not enough to produce sustainable change.
My Diabetes Coach is a care management platform
built to complement and enhance the initiatives of the
clinician and members of the patient’s circle of care so
that positive, gradual changes in patient health can be
achieved and maintained.
LEARN MORE HERE

The solution is comprised of a cloud-based application
that leverages a companion mobile app and Amazon Alexa
skill to collect data from a variety of connected devices
like sleep trackers or blood glucose monitors and from
the patient directly via voice. The integrated MyCoach
Alexa skill leverages data stored in a common database
collected from the mobile app and patient portal to provide
customized responses according to how well the patient is
managing their care and according to the specific goals set
by their clinician.
Together, the voice interface and connected devices that
make up this multi-modal solution provide access to typically
asked questions from diabetic patients and work to improve
patient engagement by making patient information more
efficient to capture or access.
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Regulatory
Considerations

When developing voice-enabled solutions that will exist
within a healthcare ecosystem, especially if the solution is
considered a medical device, companies must comply with
the various regulatory requirements around privacy, access
and permitted use including the Health Insurance Portability
and Accountability Act (HIPAA), Europe’s General Data
Protection Regulation (GDPR) and Personal Information
Protection and Electronic Documents Act (PIPEDA), etc.
One of the most notable barriers to the adoption of voice
assistants in a medical setting is that none of the major voice
assistant vendors yet provide a HIPAA-compliant platform for
their digital assistants, although Amazon is now supporting
HIPAA compliance. While this limitation has slowed some
organizations down, others are moving forward with the
expectation that speech technologies will be compliant by
the time their systems are ready to be deployed commercially
and at scale. Others are using carefully designed architectures
to de-identify the entire speech pipeline and provide patient
matching in an alternative HIPAA-compliant environment.
The alternative is to use HIPAA-compliant voice services and
develop solutions around them, but this requires significantly
more work, including hardware integration if you want an
ambient assistant.
While HIPAA and GDPR provide broad coverage with
their regulatory influence, other places have regulatory
environments that are more fragmented. In Canada,
PIPEDA is a national privacy act, however, provinces can
still implement their own privacy regulation, resulting in a
patchwork of policies that increase adherence complexity.
While there are no specific requirements for voice
applications, it’s important to consider the impact of this
new modality during your risk assessment and to design
your solution accordingly.

macadamian.com
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In particular, consider things like:
•

•

•

•

Physical access, especially to the system interface.
Consider if your solution will be used in a public space
(such as a waiting room) or in a private environment
where a single patient is being discussed.
The sphere of information exposure is different for
voice applications and may extend to an entire room in
contrast to a computer screen that is limited to line of
sight.
Establishing the identity of the user to ensure that all
actions are attributable and access to PHI is restricted
to the correct user and their role.
The input source often has an identifier that will travel
with the utterance and any transcriptions and thus, may
need to be considered as a piece of PHI.

Ultimately, like any other healthcare software, good design
practices and careful consideration of risks and mitigations
are required to develop secure, compliant voice solutions.
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Technical
Considerations

Interoperability
Voice as a medium can be imprecise, which can be both
a benefit and limitation. As with the difficulty in spelling
words correctly, voice can sometimes help identify the
correct term when the spelling is difficult (ie. alopecia),
but it can also result in confusion when two terms sound
similar (ie. metatarsal and metacarpal) – even when the user
knows the correct spelling. As such, a mechanism to review
becomes important to ensure that the information captured
is correct.
Ensuring the accuracy of information is especially important
for applications that need to exchange information with
others, which is increasingly a requirement of medical
applications. While interoperability is not specific to voice
solutions, utterances need to be converted from natural
languages to industry-standard terminology (ie. ICD10,
SNOMED-CT, etc) so that they can be shared with other
Health Information Systems through standard mechanisms
like HL7, to FHIR and CCD, etc.
When it comes to voice assistants, their biggest benefits
can come from their ability to interact with and control
other devices in our environment. Whether that’s changing
the temperature and closing the blinds, or knowing what
our blood pressure reading was on a wearable tracker, all of
this connectivity requires integration with different devices.
For the moment, these interactions need to be developed
on an individual basis.
In heterogeneous environments where devices (be they
voice assistants like Alexa, Bixby, Google, etc. or peripherals
like Fitbit, Nest, Garmin, Withings, etc.) come from different
vendors, creating a smooth interaction is likely to remain
a challenge for some time. It’s not always possible to
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standardize on a single platform because skills are not
necessarily developed for all platforms yet either. In the
foreseeable future, we can expect differences in features
across platforms while vendors continue to test new ideas
in the market.

Cross-Platform Considerations
Outside of China, Amazon and Google are emerging
as the leading vendors of smart speakers and virtual
assistant technologies. Developing conversational
experiences is different between platforms. Even the
naming of applications that run on each platform is
different, with Amazon calling them Skills and Google
calling them Actions. Some platforms support functionality
that isn’t supported on the other platform, so developers
need to either select a single platform to develop on and
dictate that their users select that smart speaker vendor, or
develop two separate solutions for each platform if they are
looking to target the broader market of all existing smart
speaker users. This can double the cost of developing and
supporting the different vendors that currently exist and is
not dissimilar to supporting iOS and Android versions of
your mobile applications today.
Some companies such as Orbita and Voiceflow have
platforms that allow developers to design and build voice
apps once, then deploy them as both Alexa Skills and
Google Actions. These are similar to low-code environments
which can simplify the effort to get a voice experience
developed, but can limit what can be built versus building
the experiences natively on each platform.

macadamian.com
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Data Security and Privacy
Data security is just as important to voice applications as
any other application, with the same underlying issues:
•

How is data communicated securely?

•

How is it stored securely and reliably?

•

Who is accessing the data and how do we know who
they are?

Since most voice applications also integrate with other
systems, it’s important to develop a security infrastructure
to allow users to cross modalities, as they may start a task
using a voice interface, add or review more data using a
tablet or screen, then complete the task using voice again.
Being able to track the user identity and their context of use
across platforms to create a seamless experience is ideal.
How to achieve these security and privacy objectives
depends a lot on the context of where the solutions are
being used. Different environments, such as hospitals or
home environments, will result in alternative approaches
to manage identity – from voice identification to secondfactor, out-of-band or biometric identification.

macadamian.com

In the connected homecare projects launched by Drs.
Knoefel, Wallace and colleagues, their efforts to maintain
privacy have been largely aided by the fact that, to date,
their systems omit the use of a microphone. Their smart
home sensors and motion sensors in various areas of the
home collect input, but the collected data is thin and
anonymized. However, the solution does assume that the
user of the system is a person either living alone, or is under
the care of someone who is aware of their condition and is
trusted (ie. care partner), in which case information security
and privacy is less concerning.
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Companies creating voice-enabled solutions that leverage
consumer-available voice assistants must be aware of
the privacy safeguards that these products already have
implemented and how this affects the ability to integrate
them within a larger solution. This was a challenge that
Dr. Knoefel and Dr. Wallace experienced firsthand when
designing their sensor-based reminder system for older
adults living independently who needed reminders for
things like taking medication, eating breakfast, closing the
fridge, etc. The privacy and security infrastructures of both
the widely popular Amazon and Google voice assistants
were designed to avoid interruptions, protecting users from
things like unwanted ads, but it meant that the platforms
could not be leveraged to initiate a conversation, such as
to remind users to complete a task without the user first
prompting or “waking” the assistant (ie. saying “Alexa” in
Amazon’s case). And so, a custom solution needed to be
built to work around this barrier.

Selecting a Platform
There are three broad types of voice interaction systems,
each with their own pros and cons.

1. Dictation
These interfaces are often invoked using a non-verbal
mechanism and are intended to accurately transcribe what
the user is saying until they are finished.

2. Command and Control

macadamian.com

A command and control interface typically has a limited set
of words or phrases that it understands, and it responds
by performing the action requested by the user. Examples
of this could be “Start”, “Stop”, “Next Image”, “Zoom
In”, etc. These interfaces are particularly useful when
touching the devices is infeasible or undesirable and can
be implemented without cloud support.
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3. Natural Language
Natural language interfaces are an attempt to interpret
human speech as it would be used in regular conversation.
While it may include phrases to control something, there
will likely be many different ways to express the same
intent. It may also be mixed with dictation activities and
search expressions.
Voice assistants are an extension of the different voice
interface styles, integrated with an ability to invoke or
complete external tasks. They are most often founded
around the use of natural language, but also incorporate
elements of Command and Control and dictation to
complete tasks as assigned.
When looking at which platform to use, consider which
other applications it will need to interact with and how
that will happen, as well as whether the device will have
cloud connectivity or whether it will operate independently.
These aspects will affect the accuracy and responsiveness
of the system.

Managing Loss of Internet Connectivity
It’s one thing if a loss of internet connection disables one’s
ability to check tomorrow’s weather via their voice assistant.
However, the situation becomes much more critical if it
involves a voice-enabled solution that reminds an older
adult with dementia to take a series of health-affecting
medications. Drs. Knoefel, Wallace, and colleagues of the
Élisabeth Bruyère Research Institute and Carleton University
have explored two solutions to managing the loss of internet
connectivity alone, or as a result of loss of power. The
hardware used in their voice-enabled solutions is relatively
low power, and so, have integrated the elements into a box
with a UPS for backup power. In trials, they have deployed
macadamian.com
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an LTE smart hub leveraging cellular technology to ensure
ongoing Internet connectivity. If a solution were to be
life critical, integrating a cellular fallback into the solution
to support an alternative connectivity fail-over would be
considered. Although weather and/or natural disasters have
previously disrupted cellular networks, one can anticipate
that this will be addressed in the future and that cellular
networks are traditionally more reliable.

Virtual Assistant Limitations
One of the things that is lacking in popular smart speakers
today is the ability to deliver notifications to users via voice
the way our smartphones deliver them to our screens. This
drives the need for omnichannel experiences for things like
medication reminders where you might deliver the prompt
to take a specific medication at breakfast via a smartphone,
but allow the user to confirm that they have taken their
medication via voice.
Smart speakers are reactive. To engage them, you have to
start the conversation by invoking a wake word. Companies
like LifePod are exploring ways for smart speakers to engage
the user first via pre-programmed macros and via proximity
sensors that can “wake” the device via physical presence
rather than a verbal utterance. Techniques like these and
advances in ambient intelligence will enable future devices
to be more natural in starting conversations with users as
well as in how they respond to them today.

macadamian.com
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LifePod
Entrepreneur Dennis Fontaine envisioned a virtual
caregiver that would solve one of the key problems
posed by an aging population: helping the elderly and
people with chronic illnesses live more independent lives.
LEARN MORE HERE

Fontaine leveraged Macdamian’s product development
expertise and our HealthConnect platform to accelerate
the development of his idea—dubbed LifePod—bringing it
to life in just 45 days at one quarter to one third of the cost
of building from scratch. Fontaine demonstrated LifePod
to potential buyers just two months from the product
discovery session.
In developing LifePod, Macadamian pushed the Alexa
Voice Service beyond the limits of Amazon’s off-the-shelf
code, enabling the device to start conversations without
wake words. This offers exciting new potential; LifePod can
deliver voice reminders of tasks based on elders’ personal
needs and provide a sense of companionship by performing
randomly timed, customized actions such as reading books
or asking trivia questions. LifePod also offers a critical
connection with its ability to send caregivers alerts and
daily reports about elders’ well-being.
24
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Design
Considerations

It’s evident that voice offers consumers convenience by
simplifying tasks and increasing product usability. We have
quickly moved from audio-only hardware like the Amazon
Echo and Google Home to having voice user interfaces
embedded in many different devices with screens (ie.
mobile, television, vehicle, computer, etc.) and household
equipment (ie. sound systems, thermostats, lighting,
security systems, etc.). When designing voice-enabled
solutions for healthcare, it’s most likely that voice acts
as an enabling component within a greater system. For
example, as we touched on previously, a voice-enabled
medical device used to assist doctors during surgery or a
voice-enabled care management platform that helps users
manage chronic conditions at home.
The evolution of voice technology to this multimodal
experience has resulted in more complex use cases that
involve multiple access points, multiple users and increased
integration with numerous commercial products. Given
the situational complexity of voice interface access today,
product teams must design voice-enabled technologies
with context of use in mind in order to provide consumers
with a personalized user experience that makes the product
that much more useful to them. To use the technology to
its fullest potential, we must evaluate the context of use
to understand what the user is requesting and where and
how they’re requesting it. This understanding allows us to
provide a response in the most appropriate manner.
When approaching the development of a voice user
interface, we can frame context of use in three ways:

macadamian.com
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The User’s Physical Context
Understanding the physical context of the user while
accessing a voice-enabled application will help designers
identify what the ‘right’ interaction is for the user in any
possible space and time.
If a user is in a public space, they should be able to interact
with the application in a private manner (ie. via a screen) as
allowed by the device and then prompt the voice interface
when their privacy is returned in order to create a seamless,
fluid experience.
Designers should consider if there is ambient noise that
could affect speech accuracy. For example, if someone
were at a live concert, a voice interface would not be an
effective way to access an application to order a cab ride
home. In this case, given the noisy environment, a screen
interaction would be more effective. On the other hand, if
a group of people wanted to order a cab from the confines
of their home, voice would be a viable, convenient mode
to do so.

macadamian.com
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One must also identify how many users occupy the
environment and will have access to the voice-enabled
solution. In multi-user environments, accurate identity
recognition of a specific user’s voice can be challenging,
but is very important in an environment where those using
the voice-enabled solution have different roles and varying
levels of authority and access to information. For example,
it’s critical to design your solution to be able to identify
patient vs. doctor vs. visitors in a clinical setting, or between
family members and caregivers at home so as to not breach
information privacy. Currently, identity recognition is
established through Alexa or Google Assistant by training
the system to recognize a specific voice. In use cases where
this is unachievable, additional means of user validation is
required such as two-factor authentication (ie. speaking
a pass-phrase or a single use password that is provided
on a companion mobile application), voice biometric
authentication, or other simple biometric identifiers like a
fingerprint scan. Designers must develop a logic structure
within the application for it to understand ‘where’ it is being
used and present the ‘right’ interface based on the devices
available.

The Context of the Devices Available
Aside from considering which modalities make sense for
the user’s interaction within the context of their physical
environment, designers of voice-enabled technologies
should think about how to present those interactions
based on the user’s device preference, as well as the other
connected devices that are available within the ecosystem.
Increased connectivity of devices presents an opportunity
to augment and enhance the user’s experience with the
application by continuing it across various devices, each
of which provide unique benefits. For example, being able
to initiate the process of booking an online appointment
macadamian.com
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via voice by prompting a voice assistant, then receiving a
visual confirmation of details and information on a mobile
device or any available connected device with a screen (ie.
TV, Echo Show, laptop, tablet, etc.) before completing the
booking through the voice assistant. Rather than having all
of the user’s details repeated to them by the voice assistant,
they can quickly skim over their information, confirm it and
complete the task faster, enhancing their overall experience.
As another example, someone in post-operative recovery
at home who is following care instructions (i.e. cleaning
and bandaging a wound) through a voice application might
have a better experience if they were able to see visuals
or videos of what each step of the care instructions looked
like and how it’s to be done. When they were confident to
move onto the next step after visual direction, they could
prompt via voice to continue.
Identifying what devices are available to connect at any
point in time provides the application information on the
user’s location and physical context. When an application
identifies a connection to a vehicle’s system, it becomes
clear that the user will now have limited access to their
mobile device. When an application connects to a Google
Home in a certain room, it should understand that a user is
now in a more private environment.
After establishing which devices should be included in
augmenting the voice-first user experience, consider how to
design for those specific modalities. For example, vibrations
or small screen interactions for a smartwatch, large visuals
and audio for a TV, or pre-canned responses for in-car
experiences (ie. “I can’t answer right now, I’m driving”).
This may also lead us to develop voice-only or combined
voice-and-screen experiences that are platform specific
(ie. Amazon’s platform versus Google’s) in order to deliver
similar experiences on different hardware.
macadamian.com
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With multiple devices accessing various data sources for
different uses, there is a challenge to save the right data
in the right place, allowing the user to have their actions
saved back to the system from the current context. This
data should be saved invisibly by the systems without
user intervention. Not only should user data be saved
automatically across their experience with a voice-enabled
application, but it must also be kept secure yet accessible
across different platforms. This allows multiple users to
perform tasks through different modalities and to be able
to switch between modalities seamlessly.

The Context of the Conversation
By examining the context of the possible conversations
at hand, designers can also identify the user’s available
attention span and if they’re able to engage in longer
interactions. This requires clearly defined and suitable
responses when prompted to ensure users are given an
appropriate level of detail based on their environment
and the device they’re using. For example, if a user asks
their voice assistant what the weather is today, it would
be inappropriate, perhaps irritating, to receive a response
with weather details for various parts of the city over the
course of the entire following week. Within the context of
the question, users are likely looking for a quick response
that tells them what the current temperature is, what it
will be later in the day and whether it will rain/snow etc so
that they can prepare. If needed, they could prompt for
additional, more specific weather information.
One critical element that cannot be overlooked when
designing voice-enabled applications is if the conversation
is sensitive in nature. Depending on the nature of the
conversation, greater attention to security and privacy may
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be required. When designing, you’ll need to be aware of
the information stored within the application that needs
to be kept private or solely accessible to specific users.
Interactions within a healthcare environment may require
stricter data security to maintain compliance requirements
for HIPAA or others we previously mentioned.
Lastly, visual or vibrational cues need to be designed into the
conversational architecture to let users know when voiceenabled devices are listening, have stopped listening, when
they’re ready for a response, or when the task is complete
and the conversation is over.
The value of voice-enabled applications can be optimized
by developing a thorough understanding of the user’s
environment at the moment they use the application.
Increasingly, artificial intelligence is being used to develop a
better understanding of the context of use (ie. AI allows for
a system to be cognizant of events, proactive and dynamic),
but it’s interaction design that plays the critical role in
nailing the user’s experience on the head. By following the
guidelines outlined above and being aware of the challenges
of these digital ecosystems, voice-enabled solutions can
provide a superior multimodal experience.

macadamian.com
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Business
Challenges

Aside from some of the previously mentioned technical and
regulatory challenges that can interfere with user adoption
of voice-enabled technologies, there are business-focused
challenges that make achieving market success difficult.

Set up & Ongoing Support
For use cases outside of a clinical environment, regardless
of how much money you invest or how well you design the
voice application, if the patient isn’t able to get the voice
assistant set up, the solution becomes futile. And if you’re
conducting clinical trials to demonstrate your solution has
impact, improper or unsuccessful setup is detrimental.
Today, the setup of voice assistants like Amazon’s Alexa
is not exactly intuitive and straightforward. It could be an
overwhelming process for someone who doesn’t fair well with
technology in general, not just voice assistants specifically.
Also as mentioned earlier, technical workarounds that need
to be deployed today in order to make some voice-enabled
solutions operate as intended require some programming
and integration knowledge and can make the setup more
complicated to the general public.
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It is possible that someone like a family member or friend
who works well with technology and has the required skills
could assist the user with this setup process, however, this
temporary solution discounts the significant portion of the
population who wants to become more independent at
home and do not have family members close by to assist
them with the technology. It also discounts users who do
have access to family/friends, but they lack the necessary
skills. Putting responsibility on family and friends who act
as caregivers also defeats the purpose of reducing the
assistance needed from them.
Setting up a voice-enabled solution is one thing, but what
about ongoing support? What if a user doesn’t understand
how to complete a task using the device or what if they
can’t get it to cooperate or understand what they’re trying
to say?
One possible model to address this setup and support
challenge is to deploy a service-based model, similarly to
communications service providers and to Best Buy’s Geek
Squad, where a dedicated support team is available to
contact via phone and also is able to make on-site visits if
you need direct assistance. Whether companies managed
the implementation of this support service internally or
partnered with a service provider, a separate party from
the caregiver would be the one responsible for setting up
a solution and providing technical support when needed.
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Mental Barriers or Preconceived Notions
Even if you manage to devise a plan to provide support,
there’s still the possibility that a subset of users will feel
intimidated by voice technology and have a preconceived
notion that it is complicated and/or difficult to use. Perhaps
they’re not tech-savvy and are stuck in their ways as many
of us are, being creatures of habit and routine. If this is the
case, you’ll need to ensure that you are able to communicate
the simplicity of voice technology and the core benefits that
it will be able to provide users. Emphasizing elements such
as its ambient nature, convenience, physical accessibility, as
well as offering a demonstration of the solution in specific
use cases can help a potential user understand how simple
and natural voice is as a modality and how it can impact
their quality of life.
The gradual introduction of a solution (ie. slow rollout
of features) can help ease any learning curve associated
with the technology and allow time for users to become
accustomed to it.

Solution Scalability
We’ve touched briefly on some of the factors that are
currently limiting the scalability of voice solutions today:

Language barrier:
Voice recognition for different languages is continually
increasing, but it is still limited today and impacts scalability
amongst the greater population. When a language or
dialect is not supported, there is potential to leverage prerecorded messages as part of the solution. However, this
approach is best applied to purpose-built solutions that
have a limited list of interactions.
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Scalable support:
Scalability from a commodity perspective has been
addressed; hardware is low cost and can be purchased from
a retailer and installed in two hours. However, if your solution
involves a high degree of customization during setup based
on the specific user’s environment and needs, scalability
is more challenging. Scalability may also be challenging
from an ongoing support and maintenance perspective if
you haven’t accounted for this in your business model. This
is where implementing a service model may be useful as
opposed to a DIY model.

Accessibility:
Solutions that can leverage an off-the-shelf voice-enabled
product that consumers can purchase at an affordable
price point make the care that much more accessible to
the greater population. However, because of some of the
technical security barriers that big player brands like Amazon
and Google currently have in place, innovators have needed
to integrate other voice interfaces into customized solutions
to create workarounds. Highly customized systems can be
more work to set up and could potentially be more costly
to acquire for customers. Accessibility amongst the aging
population can also be challenging if proper setup and
onboarding support isn’t provided.

Proper Research vs Time-to-Market Dilemma
There is a dilemma that innovators in the voice space
may come across where they’re torn between conducting
thorough clinical research that demonstrates their solution
is effective and trying to launch the solution before it
becomes old news.
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Quite often, especially when the solution is meant for a
clinical environment, proper research protocol needs to be
executed with clinical trial data that proves a solution will
improve the quality of care delivered in order for providers
to be interested in investing in a new system and investing
in employee training. If insurance companies were to cover
systems, they too would need to see significant trial data
that demonstrates the solution is making people better at
home and is reducing the cost of care by preventing the
need to receive treatment.
However, clinical research takes time. With the pace at
which voice technology is advancing, it’s quite possible
that a new technology release/update or a new regulatory
requirement could impact the current state of the solution,
and thus the trial. It’s also possible that as clinical research is
published and made publically available, competitors could
use that to their advantage to develop a competing solution
and choose to sidestep the research effort in order to get
their product to market faster.
If this is the case, then the solution you’ve worked so hard
on to validate is no longer novel and the first-to-market
advantage is lost. Ethics approval for research alone can
take months before any data can be collected; that’s months
behind a competitor who is developing an application
and releasing it without research. Consider the market
for applications that track your sleep or provide “brain
training” – these are saturated marketplaces, but few have
gone through proper clinical research because it might take
several years. The business side of things is not going to
wait for a five-year trial and the academic side of things isn’t
going to change research standards and protocols to please
business. So innovators are left with a dilemma if they want
good evidence to be part of a successful business model.
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If you have committed to conducting the proper clinical
research (which is worth it from a sales perspective), recruiting
participants for trials can also be quite challenging. Here are
some tactics that we and the research team at the Bruyère
Research Institute have found helpful:
•

•

•

•

macadamian.com

Advertising and discussing your project on local
morning TV and radio news stations
Social media ads if you have company pages to
leverage
Putting out a call for participants when speaking at /
participating in local conferences & events
Leveraging crowdsourcing companies, like Applause,
that handle recruiting for voice testing
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Make Voice
A Part of Your
Offering

Voice as a medium has evolved quickly since the introduction
of assistants like Siri and Alexa. If you’re considering
exploring how technologies like this fit into your product
roadmap it’s important to have a partner that understands
where this technology has been and where it’s going.
That’s where Macadamian comes in. We’re a software
product development consultancy specializing in helping
companies operating in the healthcare space deliver digital
and connected health solutions aimed at improving the lives
of patients.
Working with Macadamian gives you access to over 15
years of healthcare product development expertise and our
accelerator platform, HealthConnect, which provides the
underlying backend architecture for your solution, enabling
your investment to be focused on the innovative features
that make your product unique.

CONTACT US

Book a consultation and let’s explore how we can work
together to improve lives.
BOOK A CONSULTATION
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