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Oral health is an important and frequently overlooked part of
overall health that significantly impacts quality of life. Older
adults with diabetes are especially susceptible to the burden of
oral disease due to their increased risk for cavities, gum disease,
and other infections. Studies also show that periodontal therapy
can improve glycemic control in diabetic patients. While oral
health is essential to systemic health for everyone, for older
diabetics in particular, improved oral health has a greater
potential to impact disease prevention.

Older adults experience challenges in accessing oral healthcare.
Medicare, the national health insurance program for 60 million
Americans, does not cover routine dental care, and many older
adults go without dental insurance. Older adults may also face
limitations in: access to dental health providers, transportation,
or health literacy. These barriers to dental care can subsequently
lead to high out-of-pocket costs when urgent care is needed.

The COVID-19 pandemic has accelerated and expanded the need
for virtual care options, particularly for populations who are at
greater risk, such as seniors and individuals with diabetes.

Telehealth has the potential to help address these and other
health disparities through reducing barriers to provider access
and lowering costs.

Through this capstone project, we employed mixed methods
research including a comprehensive literature review,
experience sampling, competitive analysis (see Appendix),
semi-structured interviews with older adults with diabetes, as
well as dental and insurance providers who are the
subject-matter experts in this space. This research helped us to
understand the healthcare landscape and existing routines for
our target audience of older adults who are at-risk for diabetes,
and to identify opportunities for potential design solutions.

PROBLEM STATEMENT

How might we bridge the gaps in the healthcare
ecosystem for older adults with diabetes, in order
to support behavior change and enhance their oral
healthcare and diabetes management goals?



Our solution was developed based on research insights, highlighting the unique
challenges that older adults face in addressing health issues, accessing care, and
navigating dental and medical insurance marketplaces. Our user research also identified
opportunities for design solutions that support:
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One of the key findings from our research showed that participants considered smart
medical technology to be innovative and helpful. Additionally, social distancing for this
group due to the COVID-19 pandemic meant that some participants have had more
exposure to telehealth systems. Yet, their attitude toward virtual specialty services, such
as teledentistry, remains somewhat skeptical. These findings presented the opportunity
to showcase the potentials for a telehealth application specifically geared for oral care.

“I prefer telehealth, and a
lot of my friends have
been saying that. | was
surprised how easy it
was.”-P5

“I've never heard of
telemedicine for dental
care.” - P1




These insights led us to ideate on a ‘system’ that would support
users’ health goals and provide trusted oral care and systemic
health related information, and the idea of a teledentistry system
emerged: How can we build a product that capitalizes on the
increased need for and helps users engage in teledentistry?

After a few brainstorming sessions, our team proposed using
elements of empathy within the teledentistry system to engage
with our users. These elements include, but are not limited to:

Possible
Solutions

miro

e Encouraging peers to attain their health goals and
celebrating their accomplishments

e Sharing wellness tips and stories with the community

e Leveraging behavior change theories to increase motivation
and ability through points-based incentives

e (Creating more coherence between oral and systemic health
through integrated goals and health information

e Interacting with dental care experts easily for advice and
additional support



Oral Health is Health (OH2) is a telehealth and wellness platform
designed to support behavior change and connect the dots
between users’ dental and medical goals.

OH2 was developed with the needs of our target audience of
older adults with diabetes in mind. For instance, our prototype
focused on the tablet design based on users’ expressed desire for
a larger screen size. However, we believe the OH2 platform could
be appealing to any adults seeking motivation, mutual support,
and accountability in achieving their health goals.

We envision future expansion to desktop and mobile devices, as
well as further localization as OH2 expands into international
markets.

PROTOTYPE

V 2

Welcome to OH2

Your one-stop place for virtual dental care,
community, goal management, and more

JOIN THE COMMUNITY >

LOG IN

~a
LEARN MORE

LINK TO PROTOTYPE



https://www.figma.com/proto/G1o2aYzMBknXcl715SNwtU/Philips-Capstone-Visuals?node-id=1093%3A1&viewport=1678%2C1503%2C0.33195388317108154&scaling=scale-down

To ensure consistency and scalability of our design, we outlined and
incorporated a cohesive set of colors, typography, and user interface
(Ul) elements for the OH2 system.

Logo

The Oral Health is Health (OH2) logo was created to provide a
unique visual identifier which integrates oral health and holistic
health in the use of colors, imagery, and typography, where the 2’
eludes to the heart-felt empathic features of the platform.

Color Palette

Primary colors are used to create a sense of minty freshness and calm
in the OH2’s user interface, yet are devoid of the seriousness that
often come from medical-related applications. The accent colors are
used to highlight the call-to-action buttons, and indicate headings
that need users’ attention.

Typography
The font family of PT Sans is used to create a sense of modernity;
different weight and capitalization are used to distinguish functions

within the design.

Ul Elements

A set of icons and graphics is used throughout the design to help
visually signify their associated functions. Simple cards and
containers of various sizes are utilized to display information or
graphics in an organized and digestible manner.
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ORAL HEALTH IS HEALTH

1. Color Palette

Primary Colors

8SDOCF  D6EBEA  4E94C3

Accent Colors

Text/Background Colors

FED67C  B42749 000000 505050 343428 F4F4F4  FFFFFF

2.Typography
Aa Regular ** Aa
HYPERLING
PT Sans Bold P PT Sans Narrow Bold  TITLE
Sub Menu. HEADING 1
Heading 2
3.Ul
Button States Search Bar Header lcons.
Button Button > Qs D AT E0O
eoo
Pressed Button ‘ v o
Cards Containers
{ Content Card (Big)  content Card
Tagline Tagline

oo

Simple Card (Long)

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
In sit quis risus nulla ullamcorper ut aliquam.

. Provider response

Simple Card (Small)
Tagline

9 -
Simple Card (Collapsible) n
‘ imple Card (Collapsible) - l
Lorum ipsum dolor sit amet, consectetur adipiscing elit.
6

In sit quis risus nulla ullamcorper ut aliquam. o
v
Heading 2
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A dashboard that enables users to
interact with their favorite features,

provide reminders for upcoming

ying on track of

appointments, and track their health
data (i.e. brushing, A1C levels), as they

progress toward their goals.

Design Thinking

To support users’ needs in managing

their health goals and feeling

incentivized for doing so. Employing

gamification (Tooth Fairy Tina) to

engage users with the system in a

playful and inviting way.

Community
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Celebrate you and your peers' achievements here!
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Functionality

A community for users to interact with
their peers and their oral care team,
celebrate accomplishments, seek
information, and share wellness tips.

Design Thinking

To support our users’ desire to connect
with and feel acknowledged by their
friends and family. By sharing relatable
contents and lived experiences, we hope
to help facilitate more empathy amongst
users and connection across a networks
of supporters.

Virtual Care
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Specilty: Ol Medicve, Perodontcs
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Location Seatle WA See Now,
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Functionality

A provider access portal to facilitate
virtual visits with a directory of dental
care professionals to help save costs and
minimize barriers to in-person care.

Design Thinking

To support our users’ needs for regular
dental care within reach, and ensure that
oral health care access is not
compromised by their risk for the
coronavirus disease or other issues
related to traveling to the dentist.
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°Join the community with
a wealth of knowledge

Read up on experts’ advice on
dental care that is personalized for you,
systemic health articles,
daily health and wellness tips.

Register as easy as 3 steps

Your Name

e Phone number

Create a Password
Re-type Password
Next Step—>

OH2’s onboarding experience is short and informative for an easy
and quick onboarding process, at the same time highlighting the key

benefits of OH2.

Users are given a quick overview of what OH2 can bring to their oral
and systemic health management through a quick walkthrough of the
features provided.

Minimal information input allows users to quickly onboard to the OH2’s
experience.

Users have an option to input their insurance and provider information
during setup, but this step can be skipped and revisited in the future.

You are almost done!

If you have your dentist' and insurance information ready,
please enter below so we can connect you right away.
Otherwise, you could do finish this step later.

Your insurance ID

Your dentist’s ID

Finish
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Today Welcome Back, Brushing Hero! e

Health Topics This is the place where your personal goals and

Goals appointments are stored.

a%® coMMUNITY

S VIRTUALCARE Help keep Toothfairy Tina happy! e
Gamification -- animation here to keep toothfairy happy by staying on track of
SETTINGS A1C level, brushing activities, etc.
Your Next Appointrﬂ A1C Level Tracker e Your Points e
0 SUPPORT Quarterly check-in with Keep up the good work! Great job!
Dr. Philips today at 3PM You earned 250 points

from this week's

/\_// achievement.

Only 50 points away from

JOIN Now unlocking the next reward!

Popular goals this month among your peers

Grushing Enhancement Benefits
Brushing teeth 3 times a day helps keep your

3.8K members pearly whites extra sparkling clean!
Ly{-‘ Goal Details
& For 3 months, brush after each meal and get
Ay 500 points -- that’s redeemable for a pack of
~ new brush heads!
.

Join Invite Others to Join

“Today’ is a dashboard that allows users to review their progress.
Users can check their current goals related to oral and systemic
health and upcoming teledentistry appointment at a glance.

Personalized messages are displayed to greet users in a friendly and
personable manner.

Users are rewarded with different badges for their brushing activity and
achievements, creating a sense of positive reinforcement.

A playful gamification animation is utilized here to encourage more
user-engagement with OH2.

A current or upcoming teledentistry appointment is displayed in the card
to remind users of their appointment and also to provide access to
quickly join the appointment from the dashboard.

A quick overview card displaying users’ current goals and their progress
towards achievement.

Users are awarded points when they achieve goals, post, celebrate
others’ achievements, and ask questions on the forum. The collected
points can potentially be used toward earning incentive rewards such as
diabetes test strips or brush heads.

a System-suggested goals that are related to users’ usage data.
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OH2’s Health Topics page.
Goals £y seTTinGs . "; !! p Zlf?ilhfn:fﬂﬁms"
it ol i TN . ) .
R e e e Articles are recommended to users depending on their interests and
COMMUNITY SRR e Healthy Gums, Helthy You history of past read and favored articles.
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F ee d Easy ‘eu id magna augue 2. Nec sagitts.
Expert Forum o Users can favor’ and save articles to read later and share articles in the
OH2 ; ; ) . R . Lo . . -
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VIRTUAL CARE A Home
Today
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Goals

Manage Appointments
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Nice to see your pearly whites, Q search

Emilia!

MY GOALS

Brush 3x /Day
300K Members
100 Points

Brushing 3 Times A Day
Prevents You From Oral Issues

£3  SETTINGS
SUGGESTED GOALS
3 SyncDiamond Clean
3M Members
200 Points
0 SUPPORT m
Bring Your Goals And Data
From Philips Diamond Clean
App For Automatic Data Sync
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BRUSHING 3TIMES A DAY

Watch Food
D 11MMembers

100 Points.

You Are What You Eat

Diet Watch
4 '800KMembers
100 Points

Track Your Carbohydrate And
Saturated Fat Intate By
Tracking Your Meals

$0

o0 o0 0
° ° o 1
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Keep Flossing
250k Members
100 Points

Brushing Isn't Enough. You
Must Floss!

BROWSE MORE GOALS >

BRUSHING 3TIMES A DAY

‘Goals’ allows users to see more details about their current goals,
monitor progress, see suggested goals that cater to their interests,
and browse more goals that encourage users to improve their oral
and systemic health.

° Users’ current goals are displayed at the top of the page as a way to
remind them of their progress towards achievement.

o Each goal equals a certain amount of points that users can collect
toward physical rewards. These points are based on how extensively
each goal requires the user’s engagement. Users are able to click into the
card to monitor their progress in detail.

o Users can sync their Philips Sonicare app with OH2 to automatically
integrate brushing history and goal setups; this helps create a sense of
continuity in usage and brushing activity.

o Users are motivated by displays of how many other community members
in the OH2 network are completing particular goals. This feature aims to
create a sense of building a healthier OH2 community.

6 In the details page of the users’ current goal, users can either manually
input data or automatically sync data if other supported tracking devices
are connected with OH2.

e Avisual of where the user stands among other community members is
displayed to give them a sense of achievement.

e Users can share their progress with others in the community’s feed
section, where their peers can encourage and celebrate achievements
together.
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Nice to see your pearly whites, Q search & O
Emilia!

Celebrate you and your peers’ achievements here!

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
In sit quis risus nulla ullamcorper ut aliquam.

& Emilias. o @ MichelleC. 9 shellyz.

Achieved a new goal! Achieved a new goal! Achieved a new goal!
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. JustinR.

Shared a new wellness tip
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@ |

J} Emilia S. achieved a new goal!

Very happy to share with everyone here that,

0 I have successfully achieved my goal of
brushing 3 times per day, for 3 months
N straight!

subgoals really helped, and | encourage

QL
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&

Post

‘Feed’ within the Community is where users connect with their
friends and family members or individuals in the OH2 network. The
‘Feed’ has elements of a social media platform, where users can
showcase their goals and achievements, and share oral and systemic
health management tips. This feature helps foster the sense of
empathy with one another by recognizing each other’s goals, sharing
lived experiences, and celebrating personal achievements.

a Users’ posts are presented in a scrollable card view emphasizing visuals,
so that others can ‘like’ those posts or leave comments.

e When selecting the card, users can see other people’s comments on their

post, post a comment themselves to celebrate achievement, or thank
them for sharing a helpful tip.

(<

Having broken down the goal into smaller

everyone to give this technique a try! I'd be
happy to share more details of my journey.
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Nice to see your pearly whites, Q search & 0

Emilia!

Got a question for your health care provider?
Get answered right away on Expert Forum!

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
In sit quis risus nulla ullamcorper ut aliquam.

0= 05 O. [« Jaa)

‘ Justin R. asked: Safely see a dentist in real life?

Lorum ipsum dolor sit amet, consectetur adipiscing elit.
In sit quis risus nulla ullamcorper ut aliquam.

@?‘ Dr. Philips responded on June 1,2020: A

Lorum ipsum dolor sit amet, consectetur adipiscing elit.
In sit quis risus nulla ullamcorper ut aliquam. Lorum

ipsum do’
quis risus
Dr. Philips
o Dental Guru
In sit qui¢
Dr.Philps i board certified Periodontist who graduated
from the University of Florida in 2003 and completed
residency in 2006 at Jackson Memorial Hospital in Mian.
o0 Outside o his practice, she s an avid rathiete and
ity runner.She als d d
loves t0 take care of kids of all ages
boRaSolollal Specialty: Oral Medicine, Periodontics
sine 2019 Language: English, Spanish, French

. LEARN MORE Location: Seattle, WA
@ Cindy M. asked: | o
Book Consultation

Lorum ipsum do

‘Expert Forum’is a Q&A portal where OH2 users can connect with
dentists on OH2’s Virtual Care network. Often, it is difficult to find an
answer to health questions amid a large sea of information. Through
this forum, users can get their questions answered by knowledgeable
providers in the OH2’s network, while providers benefit by
connecting with potential future patients.

Users can refer to a depository of past recommendation that were most
helpful to others.

Users can view a ranked list of experts who are most active on the
Expert Forum.

Users can bookmark helpful posts and find them under this menu.
Users can refer back to the posts that they’ve created at a glance.

Quick and easy access for posting a question is available on the main
page.

Selecting the picture of the expert allows users to see the expert’s
profile and credentials.

If users decide to have a more in-depth conversation, they can quickly
book a future appointment with the provider.
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Nice to see your pearly whites, Q search & o

Emilia!

-
Quickly choose and talk to your doctor from your home
a See First Available
Schedule a Visit
LEARN MORE
Nice to see your pearly whites, Q search J, 0

Emilia!

e Specialty W
& ‘ |

Dr. Philips

"

Dr.Clean

Language W' Gender w

Dr.Philips is a board certified Periodontist who graduated from the University of
Florida in 2003 and completed residency in 2006 at Jackson Memorial Hospital
in Miami. Outside of his practice, she is an avid triathlete and competitive
amateur runner. She also enjoys pediatrics and loves to take care of kids of all
ages.

Specialty: Oral Medicine, Periodontics o
See Now.
Language: English, Spanish, French

Location: Seattle, WA oumm wait time is 5 minutes

Dr.Clean is a board certified Periodontist who graduated from the University of
Florida in 2003 and completed residency in 2006 at Jackson Memorial Hospital
in Miami. Outside of his practice, he is an avid triathlete and competitive
amateur runner. He also enjoys pediatrics and loves to take care of kids of all
ages.

Users can schedule a telehealth appointment with their provider or
connect quickly to a skilled dentist in the OH2 network to triage
acute issues, and to track problem areas between visits.

° Depending their needs, users can choose to see a dentist who is
available at the moment or schedule a future consultation that fits
better with their schedule.

e Users can quickly apply filters to narrow down the list of dentists who
might fit their needs.

With a click of a button, users are taken immediately to talk to their
dentist.

o Real-time wait time is displayed.
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Tod © oH2 Nice to see your pearly whites, Q seh $0 .
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Health Topics () GERE UPCOMING AvvommsNTsc
Goals o Users can see the list of upcoming appointment here. The options to
- EE ncel or modify their ointments are provided here
9 DR. PHILIPS y DR. PHILIPS ca app a p v .
& VIRTUAL CARE \“ Mon May 25,2020 3:00 PM &‘ ‘Wed Aug 25,2020 11:30 AM
COMMUNITY a a Users can find details about their past appointments.
Feed gppolniments MODIFY JOIN NOW. MODIFY JOIN Now
ee Manage
poiety e Users can download the documentation and consultation summaries, as
Expert Forum peurance PAST APPOINTMENTS i i i
Finder well as claim forms and transaction receipts.
Documents
PAg— Bl B0 e y
VIRTUAL CARE S W, i
Date / Time March 12,2019 @ 1:15PM CLAIM FORMS
New Appointments R - TEANSACTON RECERT
Manage Appointments O sueeort Provider Name D Sonic Documents
Speciaty Peiodontal chockup consuTATION MY
| VisitType Video Call AFTER CARE INSTRUCTIONS
Date / Time January 12,2019 @ 3:15PM CLAIM FORMS

Reason forvisit  quarterly checkup TRANSACTION RECEIPT




DESIGN LIMITATIONS

Based on the limited scope of our capstone project, our
design prototype focuses on the community and
empathy-building components of the OH2 platform.
Additional work is needed to expand the platform further
to include the following functions:

User and privacy settings
Telehealth audio and visual platform
functionality

° Provider view and electronic health record
(EHR) integration

° Insurance expert forum and insurance
finder/private pay options
Desktop and mobile optimization
Accessibility review

RESEARCH RECOMMENDATIONS
]

We identified the OH2 platform as a possible solution to
address users’ needs based on evaluative research. We
recommend additional research be conducted to help
achieve the following:

° Validate solution and potentially co-design
elements with target users

° Assess usability and potential for longitudinal
engagement

° Identify entry points to promote awareness and
buy-in from dental and insurance providers

° Ensure systemic health education materials are
credible
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http://www.youtube.com/watch?v=M1dKAxDdq8U




Before going into designing a
telehealth platform, we evaluated
various oral care and telehealth
applications that are currently in the
market to review different design
approaches for how information are
presented to the end users.

APPLICATION DETAILS
Oral Care Application
m Philips Sonicare application provides personalized guidance and tips to improve brushing habits.
PHILIPS
Philips
Oral-B is brand of oral hygiene products, including toothpastes, toothbrushes, electric toothbrushes, and mouthwashes. It has an
o.;m application that pairs with their SmartSeries toothbrush, which guides their customers through brushing activities. It is a digital coach
that helps people brush like dental professionals recommend.
Oral-B
Colgate Connect app connects to E1 toothbrush via Bluetooth to give precise, personalized brushing experience. The 400 micro-sensors
Colgate embedded in the toothbrush handle crate a comprehensive map of the user’s mouth, allowing user to see exactly where user has brushed
~ their teeth, and where they have missed. It provides instant brushing feedback, personalized data, coaching, oral care tips, and games
Colgate

Telehealth Application

Amwell

Amwell connects board-certified, experienced medical providers to their patients. It provides care for the patients 24/7, with on demand
service or scheduled appointments with next day availability. Services available are urgent care, therapy, psychiatry, and nutrition.

MDLIVE

MDLIVE provides virtual doctor visits with board-certified physicians from the comfort and convenience. It also offers behavioral health
appointments with licensed therapists and board-certified psychiatrists as well as dermatology services. Ondemand availability are
usually within 15 minutes. MDLIVE has two National Committee for Quality Assurance certifications and is accredited by the American
Telemedicine Association.




We explored each application by
studying its features, strengths and
weaknesses.

App

PHILIPS

ORALB

COLGATE

Image
Features Real-time brushing guidance Timer automatically starts when brush head Dashboard that shows brushing habits
Weekly progress report starts spinning Extensive user tutorial
Teledentistry Brushing walk-through with real-time Gamification of brushing teeth
Automatic brush head reordering service feedback with motions and pressure sensor Coach mode
Offers brushing tips, news, weather info, Mouth map
calendar appointments, quotesm
Oral hygiene tips
Personalized advices tailored to individual
brushing behavior
Incentives N/A Personal achievement graphs Collect points and get discounts on their
Achievement trophies product
Strengths Dashboard that gives quick overview of Walks user through how to pair the Personalized mouth map
brushing progress toothbrush with the application Makes brushing fun by integrating games
Goal setting Quick tutorial on how to brush and what each Ability to receive discounts by collecting
errors mean points
Personalized coaching
Easy dashboard
Position detection technology using camera
Scores displayed after completing brushing
Weaknesses Unintuitive toothbrush setup process A lot of options and features users have to Games might not be suitable for all ages

Walk-through is not provided

User is greeted with “solutions” page rather
than toothbrush setup page for onboarding
Only provides a week summary of brushing
history

learn
Extensive




We explored each application by
studying its features, strengths and
weaknesses. We also explored
different platforms these
applications can be used, for
example, desktop version and
mobile version.

App AMWELL MDLIVE
Image 2 amwell i cions:
i Amwell for Cigna Medicalr
See the first available provider
[ea |
Features Thorough depository of medical history and documentations Ability to choose preferred Pharmacy
A feature to test computer’s connectivity before connecting with Ability to see different types of specialists, including therapist, and
doctors via telehealth psychiatrist.
Ability to enter Waiting Room Option to see first available or schedule future visit
Displays how many patients are waiting in the waiting room An option to add a dependent
Displays live wait time
Ability to download consultation summary
Strengths Displays detailed information and a picture of each provider making Simple Ul navigation
them feel more personable Ability to upload photos of symptoms
Easy navigation: Thoughtful Ul and information architecture that is Up front out-of-pocket cost displayed
easy to follow through Easy walk-through of explaining the reason for visit
Progress bar is displayed on the top when making an appointment,
letting users know where they are in the process
Weaknesses It will take longer for patients to find a doctor since filter options to Inconsistent Ul look and feel

narrow down search is not provided
Some of the menu items could be grouped for more concise menu

Double navigation menu that could confuse users
Chatbot-like Teason for visit’ that requires a lot of reading
Option for choosing a provider is not an option




