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Abstract

With the advent of a new era in Al and robotics, highly automated
driving technologies are reshaping how we experience both
personal vehicle use and public transportation. Al may also
challenge how we access medical services today. Through
speculative and discursive design practices, my thesis aims to
start a conversation about how these technologies — particularly
self-driving cars and Al in healthcare — might augment our lives.
Specifically, | want to explore the potential of autonomous

vehicles as transportation services for urgent medical needs.

My starting point is an observed gap in current medical
transportation options — between calling an ambulance and
driving oneself /asking a family or friend to drive. By deploying
mature autonomous vehicle technologies for medical transport, a
new type of service could utilize the mobile space as an extension
of hospitals and clinics, enabling patient pickup, remote check-in,
and patient transfer.

The mobile care space also presents opportunities to integrate
tele-health technology, which could initiate patient assessment
before arriving at a hospital or clinic. With this future mobility
capability, patients looking for urgent medical care could benefit
from both the convenience of on-demand transport and access to
medical support en route.
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People face a gap in care when they have an urgent medical need but lack transport.

Do you call an ambulance and risk a large fee?
Do you drive yourself if you physically can, even in distress?
And what if you have dependents you're caring for?

| croated InstaCare because
between non-urgentand e
especially when someone s
or doesn't have their own rel
I would love to hear what you t}

Quick Urgent C1®

This inspires me to think about...

InstaCare

Schedule Ride
Get Care On The Way

| would use InstaCare if...




Ol

Introduction

Problem
Project Scope
Manifesto



The Problem

Medical Support En Route

Ambulance Services

My Assumption

Non-Emergency Medical
Transportation (NEMT)/Para-Transit

On Schedule On-Demand
Ask a Ride from
) o ) Family Members or Friends
Ride Hailing Services
Uber/Lyft/Taxi
Hospital Shuttle Public Transportation
Carpooling Volunteer Driver
Program Program Drive On Your Own

Bike and

Scooter Rental

Self-driving shuttles
carry Covid-19 tests

No Medical Support En Route
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My Assumption

Within the spectrum of current medical transport services,
people face a gap in care when they have an urgent medical
need but lack transport.

Known

* Making a doctor appointment takes time.

* Calling an ambulance draws attention and can risk a large fee.

* Autonomous vehicles have the potential to increase personal
mobility and provide a private mobile space.

Unknown

* What factors affect people’s decisions when accessing
timely medical care?

* What if someone is physically able to drive but is in distress,
or caring for a dependent?

* What are the capabilities and limitations of autonomous
vehicles as a transport?

INTRODUCTION | 14



Project Scope

My thesis project was developed over the course of three Human & Health Services

semesters, from February 2024 to May 2025. It explores the Emotion

intersection of three aspects: human experience, health services, What is the current standard user journey for visiting urgent

and technology. Inspired by IDEO design thinking, this care? Which stakeholders are involved in this process? What is

framework will guide my research in the following areas: Desirability Caregiver the structure of the U.S. healthcare system and health insurance
for urgent/emergent medical needs? Further research is needed

Human : : :
to help me establish a comprehensive overview of how urgent/
emergent care is currently delivered in the U.S., while also
e Human Machine e Human needs fostering empathy before moving into the design phase.

Care needs
Healthcare insurance
Healthcare options

Interaction
* Future Mobility

Human & Technology

| will explore how design can facilitate communication between
human and highly automated systems—such as self-driving
vehicles and Al. How can design help fill the gap by providing

transportation with medical support en route for urgent or Feasibility Viability
emergency needs? Can design help ease concern and anxiety in
urgent or emergent health situations? Technology Health Service
Design
o .as Methodologies
Services
. Afford £ AV? * Mobile Health Services * Speculative Design
Technology & Health SerViceS ordanceo ' * Remote Health Support * Service Design
* Resource Management * Participatory Design
The intersection of technology and health services includes
autonomous vehicles and remote health support. With further :
. Inspired by

research, the foc.:us co.uld shift from “easy access ’fo transport IDEO | Design Thinking. “IDEO Design Thinking.”
to broader considerations of “easy access to services. https://designthinking.ideo.com.

15 | INTRODUCTION INTRODUCTION | 16
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Manifesto

| believe the future of mobility is not just about getting from point
A to point B —it’s about building a system that supports real
human needs in everyday situations.

As Al and automation are redefining the way we live, design has
the power to fill this gap — to bridge the distance between need
for care, human emotion and logistics. The systems of tomorrow
will not simply transport people — they will respond, support and
reassure. | see autonomous vehicles not just as technologies, but
as mobile spaces of care — equipped with empathy, designed for
easy access, and capable of bringing calm in moments of crisis.

This project stands at the intersection of mobility, healthcare, and

human experience. It's not just about making urgent medical

more convenient — it envisions a new type of care.

17 | INTRODUCTION

Begin with ideas, embrace chance

Celebrate coincidence

Ad-lib and make things up

Subvert expectation

Make something difficult look easy

Eliminate superfluous elements

Believe complex ideas can produce simple things
Allow concepts to determine form

Reduce material and production to their essence
Be first or last?

Propose honesty as a solution

Trust the process

Sustain the integrity of an an idea

—Daniel Eatock

Pose ‘what if ' guestions that are
intended to open debate and
discussion about the kind of future

people want, and do not want.

—Dune and Raby

Most Advanced Yet Acceptable

—Raymond Loewy
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Literature Review

1. Social Determinants of Health Series: Transportation and
the Role of Hospitals, “https://www.aha.org/ahahret-
guides/2017-11-15-social-determinants-health-series-
transportation-and-role-hospitals”

The World Health Organization defines social determinants of
health as “the conditions in which people are born, grow,
work, live and age, and the wider set of forces and systems
shaping the conditions of daily life.” This research shows only
20% of health attribute to medical care. Factors like access to
healthy food, housing status, educational attainment and
access to transportation account for 40%, which transportation
barriers can affect a person’s access to health care services.
Transportation issues related to healthcare are: lack of vehicle
access, long distances and lengthy travel times to reach
needed services, transportation costs, inadequate
infrastructure and adverse policies. This research also provides
four case examples of hospitals and health systems that are
successfully addressing transportation issues in their
community. | want to focus research on: Denver Health
Medical Center, which partners with Lyft to develop a platform
allowing the hospital to order rides for patients. And the
hospital’s goal is to investigate the feasibility of a self-driving
shuttle to use in designated spots around the community.

2. Mary K. Wolfe and Noreen C. McDonald, “Innovative Health

Care Mobility Services in the US,” BMC Public Health 20, no.
1 (December 2020): 906, https://doi.org/10.1186/
s12889-020-08803-5.

This research article, published on BMC Public Health journal,
defined health care transportation as: any transportation to
medical facility that is non-emergency in nature, including
urgent care. This research identifies three types of innovative
health care mobility services: health care provider leverages
TNC (transportation network companies, e.g., Uber), insurer
partners with TNC (e.qg., Lyft), and paratransit provider partners
with TNC.

3. Dale Harrow et al., Driverless Futures: Design for

Acceptance and Adoption in Urban Environments (London:
Royal College of Art, 2020), http://gateway-project.org.uk.

Founded by the Department for Transport and the Department
for Business, Innovation & Skills (BIS) through Innovate UK and
supported by the Centre for Connected and Autonomous
Vehicles (CCAV), Professor Dale Harrow at Royal College of Art
and his research team led this academic project taking a
human-centered approach to the design of autonomous
vehicles, systems and services. “It created a world-leading
test-bed for driverless cars that enabled automotive and
software industries, local authorities, planners, insurers,
Government ministers, policy makers and others to evaluate
new vehicles and new technologies applied to existing
vehicles, and to understand the human behaviors and attitudes
emerging around these new forms of transport.”

Policy
Makers
New Entrants City
to Mobility Planners
AUTONOMOUS
. TRANSPORT
Charities and Transport
Advocacy Authorities
Groups
Mobility Service Automotive

Providers Manufacturers

The GATEway project(reading in progress) provides insights on
future mobility in a holistic view from ‘people’s needs and
aspirations’, ‘vehicle experiences’, to ‘the experience of
mobility’ and ‘design patterns for driverless vehicles’, and
‘environment and infrastructure.” This research project also
used a range of research methods including: literature review,
stakeholder interviews, projects, and public engagement like
workshops and exhibitions. These research methods and
frameworks are inspiring and could help me tailor my own
framework for my project.


https://doi.org/10.1186/s12889-020-08803-5
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Literature Review

4. De Lew, Nancy, George Greenberg, and Kraig Kinchen. “A
Layman’s Guide to the U.S. Health Care System.” Health
Care Financing Review 14, no. 1(1992): 151-69.

There is no single nationwide system of health insurance. US
primarily relies on employers to voluntarily provide health
insurance to coverage to their employees and dependents.

US health organization
* Hospitals — open or close according to: community

resources, preferences, and the dictates of an open market

for hospital services

* Physicians — free to establish their practice

* Federal-and State-funded programs — provide primary
care, served by the fee-for-service (FFS) system

* Municipal and county public health department — provide

limited primary care through public health clinics and

regulate sanitation, water supply, and environment hazards

US insurance types
* Private insurance — Self choose, or as package
* Government
e Elderly insurance (Medicare) — A uniform national
health insurance program for the aged and disabled.
Administered by the Fed gov.

* Low-income insurance (Medicaid) — A health insurance

program for certain groups of the poor. It covers
preventive, acute, and long-term care services.

Financed by Fed and State gov.

23 | RESEARCH

Health services delivery system

* Hospitals

Community, acute care hospitals (expensive medical
equipment)

Non-profit hospitals

Local gov hospitals

For-profit hospitals

Specialty hospitals (e.g., psychiatric, rehabilitation,
long-term care)

Other (military, veteran, or native American)

* Physicians

Coordinated Care

Health maintenance organization (HMO)

Package available only from a defined network for a
fixed payment

Preferred provider organization (PPO)

Selectively contracts with for a network of doctors,

hospitals, and others to provide services ata discounted

price

5. Severs, Robin, Jiayu Wu, Cyriel Diels, Dale Harrow, Joseph

Singleton, and Richard Winsor. “Imagining an Inclusive
Future for Shared Autonomous Vehicle Interiors: A
Participatory Design Workshop Study.” In Adjunct
Proceedings of the 14th International Conference on
Automotive User Interfaces and Interactive Vehicular
Applications, 73-78. Seoul Republic of Korea: ACM, 2022.
https://doi.org/10.1145/3544999.3554787.

The SAVs Workshop structure includes two parts. The first half
invites participants to fill out an initial “about me” page with
details about themselves and their general experiences with
transport. Then, participants are encouraged to discuss these
experiences with each other, following a critique phase

focused on journey mapping of existing transport experiences.

The second half serves as a fantasy/implementation phase.
Participants were asked to imagine their desired experience of
an SAV and potential barriers to use. This experience includes
the initial stage of booking, planning, preparing, and waiting,
which were discussed around a table, and notes were
recorded.

From the boarding stage onwards, participants were invited to
a full-scale mock-up of an 8-12 seater SAV. The mock-up served
as a blank canvas for participants to reconfigure and test
during the workshop.

RESEARCH |24
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Literature Review

“Awful scene on the orange line. A woman’s leg got stuck in the
gap between the train and the platform. It was twisted and
bloody. Skin came off. She’s in agony and weeping. Just as

upsetting she begged no one call an ambulance. ‘It's $3000," she

wailed. ‘I can’t afford that.””
— Maria Cramer

“Each year, 3.6 million people in the United States do not obtain
medical care due to transportation issues. Transportation issues
include lack of vehicle access, inadequate infrastructure, long
distances and lengthy times to reach needed services,
transportation costs and adverse policies that affect travel.”

— Social Determinants of Health Series

“Transportation barriers can affect a person’s access to health
care services. These barriers may result in missed or delayed
health care appointments, increased health expenditures and
overall poorer health outcomes.”

— Transportation and the role of hospitals

25 | RESEARCH

“Ridesourcing options are becoming a part of the mode choice
set for patients through formal partnerships between
ridesourcing companies, health care providers, insurers, and
transit agencies. The on-demand nature of rides, booking
flexibility, and integration of ride requests and payment options
via electronic medical records appear to be the strongest drivers
of this innovation.”

— Innovative Health Care Mobility Services in the US

“When engaged, system drives, you ride.”
- NHTSA.GOV

The Cone of Possibilities

you are here

time

“People’s hopes and fears about autonomous vehicles are just as
important as their practical needs.”
—Driverless Future

“Probable | Plausible | Possible | Preferable”
—-Speculative Design

possible futures

preferred futures

probable futures

plausible futures

RESEARCH | 26
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Survey

| used a survey to gather initial insights into how people currently
access urgent and emergent care, with a focus on transportation
challenges. As of July 28, 2024, | received 65 responses. The
survey data provided a foundational understanding of users’
pain points and helped shape the questions for my interviews. |
also followed up with survey respondents and invited 18 of them
to participate in interviews.

Demographics
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Urban

Suburban

Rural

Participants’ Experiences

Taking an ambulance

Gone to Emergency Room (ER) for myself

Gone to ER to help someone else

Gone to Urgent Care (UC) for myself

Gone to UC to help someone else

13/65

33/65

34/65 @ I

37/65 @ I

23/65
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Survey

How they get to the UC or ER?

1/64
Walked

3/64
Taxi/Uber/Lyft

1

No Response

29 | RESEARCH

2/64

Public

Transportation

6/64

Ambulance

59/64

Drive there by yourself
or a family member or a friend

Difficulties

@ Participant Generated

@ Survey Options

Concerns about traveling

Participants without responses
while not feeling well

“Hard to get an UC appointment”
Physical difficulty

entering/exiting
a vehicle

“Parking was really challenging for the ER visit (10 years ago)” @
“Traffic”

“Finding the room in the hospital” @,

“Limited parking”

“Finding parking and navigate to the .
Unavailable

correct building/resources” 3 5 / 5 3
transportation

“I was not sick enough to be too concerned
with driving there, and UR was only about 5
min away by car with street parking”

Long waiting time

“Difficulty getting passenger (who was in need of ER Cost of transportation

services) out of car into hospital. Also, difficulty getting them
to hospital due to long wait on the phone with emergency
services. Decided to use personal car instead.”

I live alone and in the evening after a dermatologist closed a
wound in the center of my back the stiches gave way and |
couldn't see or reach the area try to stop the bleeding. A cab
to the ER worked well. Only difficulty/stress was finding
measures to take to prevent bleeding all over the cab!

No
responses

12
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Interviews

Interview with patients and caregivers

| conducted semi-structured interviews with participants who had
experience with urgent care and/or hospital emergency
departments. They shared personal stories related to accessing
urgent or emergent care, as well as their mobility options.

| transcribed all interviews and transferred key notes onto post-it
for analysis. | went through three major rounds of theme sorting
and grouped my notes into different categories to identify

recurring patterns and key insights.

2G 3.E

you have 10 go through,

7.S

18.T

Insight 1

Patients and caregivers have various ways to search for timely
medical care options, such as calling primary doctors, consulting

family or friends, calling insurance nurse line, or searching online.

However, they often have to rely on themselves to determine the

appropriate type of care to look for.

Insight 2

Patients and caregivers have varying expectations about wait
times and what will happen in the process of getting timely care.
When wait times exceed their thresholds or unexpected
situations arise, it heightens their anxiety, especially during an
already stressful health crisis.

Insight 3

In the current process of accessing timely care, the majority of
patients and caregivers check in (without an appointment) after
arriving at the facility. This can lead to delays, depending on how

busy the facility is.

Interview with medical experts

| also reached out to nurse practitioners to learn about their

process of providing care to patients in the ER and urgent care.

| focused particularly on the triage process that medical teams
follow when admitting a patient. Key quotes from experts:

* Aturgentcare, service is typically walk-in, without
appointment and first come, first serve. A registration
clerk will collect chief complaint, ID, insurance.

* But, that said, the front desk person is typically
eyeballing the patient and will call for licensed
personnel to take a look if there is concern.

Interview with robotaxi experts

Speaking with experts in the robotaxi industry also helped me
understand the limitations and possibilities of fully autonomous
vehicles, particularly their potential role in providing care.

For example, an autonomous vehicle won't turn down a rider and
can operate reliably, even late at night. However, questions
remain—such as who will assist a patient who may need help
boarding the vehicle. Key quotes from experts:

* What are the advantages and benefits of being no
driver in the seat?
* Why talking to a nurse in an AV on a phone is better?

* Whatis the autonomy get you and not get you?



Observations

To better understand how people interact with fully autonomous
vehicles, | took a test ride with Waymo and documented the
experience, focusing on actions and interactions.

Arrival in 3 min at 2:13 PM

T

o
/ *
e :
& B

i 7

Ocelot ° D' ‘) @Pullover

Emancipatc

Start Ride Ride Information. Pull-Over Assistance. Support Pull-Over Assistance. Help. Lock. Start Ride

237/min

Dropoff n3
at 6:02 P

Ride Instruction Windshield Wiping in Rain Child Seat
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Observations

To gain insight into people’s experiences when accessing urgent
or emergent care, | conducted observations at urgent care clinics
and hospital emergency rooms, focusing on the environment,
objects, people, and interactions.
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First Responder Interview

| also interviewed paramedics and EMTs about their protocols Fire Fighter Paramedics Ambulance Crew

when assisting people with life-threatening health conditions. . .

These conversations helped me better understand the urgency We have more resources than ambulances, we make first patient Emergency medical dispatcher (EMD) intake the call, triage the
contact, treat them accordingly, wait for the ambulance.” call, they prioritize the call based upon the complaint of the

levels involved in their responsibilities, which may not apply to

the scope of the service I'm designing, and the devices they use patient, that will dictate the kind of resources that are sent to the

to monitor patients’ conditions en route. It will show more advanced image of heart rhythm, we can take a scene, it could be just an ambulance, it could be a fire truck and an
picture of it and see if there is any heart block, and we use this to ambulance, a rescue squad and an ambulance...it’s really depend
shock them, get their heart rhythm to go back to normal. We plug on what’s going on.”

everything to this device.”
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Stakeholders

Patient

What factors affect people’s decisions on how to access
timely medical care?

Caregiver

Who do caregivers contact and how do they reach out
while helping a dependent search timely medical care?

Urgent/Emergent Care Staff

How do urgent/emergent care staff communicate with
patients and their caregivers prior to clinical intake?

Medical Providers
Medical Assistant, Nurses, Doctors, NP/PAs

What information do providers have to collect before
admitting a patient?

Insurer

What information do insurance providers need when their
customers seek urgent/emergent care?

RESEARCH | 40




Content Map

| used a content map to visualize all my raw data as a sequence of
patient actions when seeking urgent or emergent care. This

Ask family friend who works/worked in healthcare industry

, included their emotional states and decision-making processes.
Research how UC treat these symptoms differently
Gastrointestinal Respiratory Physical Skin
Vomitting Cold & Flu - treat upper respiratory infections Injury Animal Bites .
Diarrhea Asthma - help you breath eaiser Burn . . Skin Infection & Rash Hea Ith Ca re Optlons
Dehydration Cuts require stitches Minor allergies
RSV (respiratory syncytial virus) Sprains R
Sinus infections Broken bones o S KA H
Sore Throat Fractures Non-Emergency v Emergency
Strep Throat Preventive Care 911 Emergency Services
Minor allergies Emergency Room
Ly o
Specialists L E » Ambulance
e CVS, Walgreens, Rite Aid
Community Health Centers ¢ Target, Walmart
Tests Preventive Care Ear Chest Pain o Google: “Closest Urgent Care”
Lab - offering rapid results for Flu Shot Ear Infections - A 3 Free Clinics Telezrze/(;la;:e .......... ) Paratransit
commom illness and infections diagonose and treat ear pain Urinary Tract Infections . E-visitp one
X-Ray Minor pediatricillness Y'rt:::;:are (with insurance) Usual Visit to Local Pharmacy
COVID-19 Testing . . o Email | o e ] » NEMT
Maternity (Obstetrics/OB) (Non-emergency Medical Transport)
"""""""" * !
SRR » Drive by someone else
x H H : by family members/friends
"""""""" Tlmellness """""""""" by taxi/Uber/Lyft
° : !
A“Xl ety ® v vy --------- » Drive by yourself
: i °
feel U M feel o o experiencing experiencing Pa t I e n t look for Prom pt Medical consider search U rgent Care decide to go . drive/ride
................................................ » Jncertainty ... HealthCrisis ..7"770. Symptoms 72700 : ...deddetoge ., Trasportation . dve/ide . Pr@=-ArFrIVal
Care Options Center
Frustrati
rustration Age grou R
¢ Infant (0O-2 years)
¢ Preschool (2-5 years)
o Child(5-12) L e COSt """"""""""""""""""" Shared Autonomous prommmme- » What is the dditional affordance by having the vehicle be an AV?
o Adolescent (12-19) N 4 . . : What are the differences between when a person requests an Uber
e Youngadult(19-24) L e e Vehicle Services andPst‘ays on the phone with an Urgent Care nurse?
*  Adult(24-44) Nurse Line ¢ Privacy
e Middle aged (44-65) 5 . Assess Symptom i ; : ¢ Collecting Vital Signs En Route
e Aged (65- 80, Medicare) ’ With insurance and Refeyr top : ' ¢ Reduce Waiting Time at Urgent Care Cente
¢ 80andover : fremnee Private Insurance
(Kaiser, Anthem, Aenta, United healthcare)
. . e Employerinsurance -------oeomeimooioieo
Call (be trained by their ' : e Freelancer (insurance?)
. provider to call e Obama care :
the 24/7 nurse line) i : : : | feemeeee » Caregiver dilemma
: ) 24/7 Nurse Line ... i-... FederallInsurance ' : : * no healthcare worker
. Medlcare : Av' | R hoTi £ Servi * noone help to getinto the AV
' . icai : nalogous Researchn - liers or services
What's the caregiver’s role/flow in this content map? Medicaid QSAV d patient to Urgent C
; : : . send patient to Urgent Care
i..... State Insurance ! : ¢ SAVsend caregiver to patients’ home
* Medi-Cal (California) : Integrate SAV services to UC facility
Medi-Nurse Line: (877) 409-9052 -------
v
Resource
i...p Without insurance Management
i Time
i Money
i People
i Facilities
Equipment
Information

Pharmaceuticals
Fixed assets

-
Analogous Research - Air traffic control

Emotion Decision - Making
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Journey Map

STAGES

STEPS

GOALS

. Physical Touch Points
Digital Touch Points
// Waiting Time (in Design Scope)
// Waiting Time (out of Design Scope)
=== Journey
| Step
Optional Step

N Merge to Step

PATIENT
TOUCHPOINTS

CAREGIVER
TOUCHPOINTS

MEDICAL STAFF
TOUCHPOINTS
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Key Finding
Patients and caregivers don't
know how to choose between

urgent care and emergent care.

Key Finding
Most patients don't know how to
contact urgent/emergent healthcare

providers at the start of their journey.

Awareness

Realize health issues

Cue to Action

Making Decision

Decide whether to take
action for urgent
healthcare needs.

Recognizing urgent

‘ Evaluate time,
healthcare needs

proximity, and cost for
healthcare needs

Ask family member/
friends for advice

Selecting Care

Search for healthcare

providers based on time,

cost, and distance.

. Call primary doctor

Call 24/7 nurse line

Google nearest
urgent care centers

Virtual Care (app)

Making Contact

Call or contact health
providers to get medical
guidances and find out
appropriate care options

*A lot of patients would
skip this step and rush to
the UC/ER.

provider, initial
consultation, share
insurance, schedule
appointment

Visit UC website or
app, check insurance,
cost, make
appointment

Pack & Prepare

Make sure have all
necessary items fora
smooth checkup at the
provider

. Call urgent healthcare ‘ Pack necessities

e.g., ID, Insurance
Card, Credit Card

Confirm UC location
and open hours

Pre-Arrival

Travel to UC

Get to the healthcare
provider for checkup

Drive by oneself

Ask family member or
friend for aride

Call a taxi
Request aride from
Uber/Lyft

Check public
transportation online

Use navigation app to
get to the provider

Arrival

Enter the clinic

. Arrive, get dropped

off (or park), and walk
to the entrance

Pay Uber/Lyft

Stay in contact with
family members

Check-In & Waiting

Walk-In

Starting the process of
receiving medical
treatment

. Arrive at the time of

appointment / Join
waiting list

Talk to UC staff

Share appointment
information

Stay in contact with
family members

*Redirected to ER (If
patients are under severe
health condition and
having alerting
symptoms)

Redirect to ER
(based on UC staff
instruction)

Check-In

Share basic info,
insurance, and chief
complaints to UC staff

Share chief
complaints, name, ID,
insurance, address

Access the
registration form by:
scanning the QR code
/ downloading the UC
app/

using the provider's
device (iPad)

Key Finding
Patients and caregivers often have

to wait longer than they would like.

Fill Out Forms Wait

Share medical history, Wait for clinical intake
current health condition,

and give consent

Provide medical
history, allergies,
current medications,
and consentona
printed form

Wait

Stay on the phone
Provide medical
history, allergies,
current medications,
and consentona
digital form

Observing unusual ' Help patients
behaviors
Provide mental
Being contacted by support
friends or family

members who need

help

. Answer nurse line

calls

Offer initial medical
assessment

Triage patients based
on severity of their
chief complaints

Help patients make
appointment

Provide medical
advice through app
(virtual care) or video
call

WV

Drive patients to the
urgent healthcare
provider

Drop off patients,
help patients get out
of the car, assist
patients into the
Urgent Care (UC) or
Emergency Room (ER)

Park

Accompany patient,
providing mental
support

providing mental
support while waiting
for the clinical intake

Observe patients
carefully, watching for
alerting symptoms.

Greet patients and
caregivers

Managing patients
appointment,
tracking patient
treatment flow

. Find out alerting

symptoms, help
patient call
ambulance

If patients’ medical
need:s fall out the
scope of UC services,
redirect them to the
ER

. Collect patients’ chief

complaints,
symptoms, severity of
their symptoms, ID,
insurance, address

Enter patients’
information into the
medical record
system

. Provide instructions
to patients on how to
fill out the forms,
make sure patients
complete all required
documents

Answer patients’
questions

Managing patients
appointments,
tracking patient flow

Enter patients’
information into the
medical record
system

Clinical Intake Collecting Vital

. Clinical Intake

‘ Accompany patient, . Wait in the lobby

May accompany
patients to the
consultation room

Stay on their phone

. MA or NP/PAs greet

patients and admit
them to consultation
rooms.

MA wait patients

Wait for MA

. Wait

Consult With MA

Diagnostic Testing

Medical Decisions

Referral, Rx

Discharge

Leave the UC with
medical treatment

. Review aftercare

instructions, referral,
prescription
instructions, schedule
follow-up visit

Receive receipt and
ask questions.

Receive follow-up
visit email
confirmation

After Treatment

*Fill Prescription at
Pharmacy (based on
treatment)

‘ Pick up prescriptions

ata pharmacy

Provide prescription
detail, ID, insurance

Check pharmacy
address, track
prescription
information on their
phone

Follow-Up

Reassure treatment,
aftercare, prescriptions
and referral info

‘ Call to reassure

treatment plan,
aftercare instruction,
prescriptions, and
payment

Access to treatment
details, aftercare
instruction,
prescription, and
referral information
through provider’s
app, web portal, or
email

Accompany patient

Offer aride when the
patient is being
discharged

. Confirm and review

after care instructions

Collect copay and
issue receipt

Answer questions
Help patients

schedule follow-up
visits

. Answer or make

phone call to patients
or caregivers

Offer medical advice
on providers’ app/
portal
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Emotions and Key Quotes

Self-Reliant Urgent Care (UC) Patients Advised Accompanied UC Patients

Patients experiencing urgent but non-life-threatening health Patients experiencing urgent but non-life-threatening health
issues. They may have heard of urgent care. They search issues often ask for advice from family member or family
online for nearby UC centers. They drive themselves to the friends before making any decisions. After learning about
UC, receive treatment, fill prescriptions at a pharmacy. UC, they will be accompanied by family member or they will
ask friends to accompany them to the UC. Their caregivers
provide transportation, offer mental support and help them
—— receive treatment. This social support helps patients

Outlier

00
</ . . . o o
gotemat o navigate the medical services and receiving care.
{ :_: ) about my test
I was lucky that e After leaving UC,  reports,
day; not many | went to the treatment and
people were pharmacy tofill  receipt.
waiting. | felt | was treated prescriptions.
with care and
ood
I've heard urgent ! talk?d tothe 9
. medical staff, knowledge.
care (UC)isa
. shared my ID, - N
great alternative . I didn’t wait long.
for acute mdssrance and
healthcare needs, address. e &6‘
solGoogled LIC &/
centers near me. N
I got my ID and I filled out
insurance card. medical history,
| drove myself to medication, The medical
the UC, which is allergy, and assistant | got reassurance (oo
about 10-minute consent forms. collected my from family / \\t/{
drive, and | itals (i friends / primary | felt | was treated
parked two ;‘/:i Shlt.el:\’ei ht doctor, and (o0 | didn"t wait with care and
blocks away. blogd ’ressguré learned UC offers I madean \ g because | had an good
t pt ' After leaving UC walk-in acute appointment appointment. knowledge.
. emperature, g through the UC
| called my sister,
X heart rate). Iwenttothe care atient web/a
wh(;_wo‘rfkslg] tg: pharmacy to fill P PP
medical field. She S
prescriptions. My caregiver
I'm not feeling assured me that| That took about ‘Was v . d v careg rered Visiting an UC is
I andl . would be fine if | 30 mins. disappointed that I talked to family / rove me, offere straightforward
Z\:lereyi?;j’ll b;nonko | was doing presented my The UC was busy, took so long. friends who can me aride and )
. research on what insurance card. there were a lot o’f help me through mental support on After leaving UC, |
pe. > this health crisis. the way went to the
UC took my ) people, also a lot Lwaited al pharmacy to fll
insurance. | filled = of empty seats. waited a long prescriptions
out form to book time (45min— N
appointment at Thour) to get to | waited
one UC, they clinical intake. another hour to )
ended up calling While waiting, | get treatment. Thereis one UC | talked to the Ifilled out
me saying they wasn't sure about inmy medical staff medical history, The UC was very
don't take my the UC treatment &3 neighborhood, | shared my ID, medication, cleanand calm.
My primary insurance even process. =/ drove by alot. insurance and allergy, and
doctor is not their website says addre.ss, andmy  consentforms.
available fora so, the person on appointment.
quick check-up, the phone
butldon'tthinkl recommended
need to call 911. me other
locations would
take my I waited about My insurance was
insurance. 30-45 mins to be not accepted by
brought back the pharmacy yet,
I'had to wait 20
And | waited 30 days to get my
fr. WewenttoUC ~ We walked inand nmLi:sSetO seea ‘preiczpftllon. d
'\).-f,f‘ half an hour the UC staff took . And wait another aske tl fCO“

- I'mnot feeling before they one look and told & 30minstoseea pay e
well, and I'm not closed. They told metogotoER o/ doctor and get p.ocket, bUt. thl.s
sureifI'll be ok. us they have been immediately. titch single medication

closed since stitches. costs over 900
12pm today dollars.

because they've
been overloaded

e X N
> < with patients and
&/ all nearby UC
were completely 6D
full. So the next o~ ~)
4

day, we gotto th
UC halfan hour
before they open
to make sure we
were one of the
first few.



Emotions and Key Quotes

2 Supported Direct ER Goers

Patients experiencing emergency health issues typically
inform their family members to get help and then rush to the
hospital emergency room (ER). Family members often
accompany them, assist with decision-making, and
sometimes check them in or fill out forms on their behalf.

Most experiences

Outlier

/6-
&

Feel Supported We rushed to the @
ER. My family or
My family/| friend drove me, .
searched ER providing care Feel Relieved
depending on and mental
proximity, support along the Ifilled out (or my

availability, and
whether we (or
our family) knew
someone at the

way. family) helped me
filled out medical
history, allergy,

medication and

hospital. consent forms.
S
| contacted my We talked to
family. Or the medical staff
| was with my in the front.

family/friends.

If I call
ambulance, it will
take them
an hour and half
togetme. I don't The ERwas
want to wait. crowded. We
knew this will
not be fast. LoD
It was 2am, | was K’::'/
sitting straight up,
trying to sta
I was in serious s;ibl?e as Y Overwhelmed
painand didn’t possible. The Anxious

feel like myself. roads are very

twisty. | didn’t
want to be in the
carlonger than |
had to be, get
jostled around.

We've been told
to wait (30mins—
3hours) because
there were a lot of
people that day.

-
L
\’}} I was told to wait

w

The Stanford ER

Relieved offers an app to
track
Reassured actyour
progress at ER,

After my vitals
were taken, | was
told to wait to see

adoctor.

/N

for 3 hours,
Anxious so | decided to
go home. Confused
Scared
Exhausted

Concerning
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which helps a lot

The consultation
was very quick

Ittook ‘forever’ to

get checked.

They putmeona
stretcher, took me
to basement. |
called, nobody
came. | was there
8 hours, they
gave nothing to
help. The ER
didn’t

think | was in

an emergency.

e —
\_/ It still cost me a

lot of money,
even with my
insurance.

They (ER) just

kept scanning,

scanning,

scanning.
Asingle

medication could
cost 800 dollars.

The doctor told
me my wound
had been open
too long to be
stitched, but | had ~
been waiting in

the room foran . g
hour and a half. Unsatisfied

I would go to
this ERagain if |
have urgent
health issues,
because a family
member worked
(or works) here.

I don’t want
to gotothe ER.

I felt | was not
receiving the
right care for
specific reasons.

£ Companion Caregiver

Companions typically offer help by contacting family friends

for medical advice (if they have contacts), helping patients

search for healthcare, providing rides, offering mental

support, and accompanying patients through a health crisis.

—— st experiences

Outler

My family
member told/
called me they
are not feeling
well.

My friend had a
serious health
emergency.

><
-~

Anxious
Freaked out

Concerning

| helped my family
member make a
UC appointment
through their

web.

I'had noidea

what was wrong,
so we contacted
our family /
friends or primary
doctor for advice.

| helped search
care depending
on proximity,
availability, and
whether we knew
someone at the
hospital.

My family
member or friend
were hesitant to
go because they
didn't know how
it would work out
or how she would
be billed.

Worried

Anxious

I helped my family
member or friend
double-check
their ID and
insurance. | also
looked for
anything that
could help them
feel better before
we got to the ER.

Besides, the most
difficult thing is
trying to figure
out the whole
plan, which
urgent care you
are going to go, is
it going to be
busy or is there
going to be not
enough of
parking, is there
multiple buildings
you have to go
through,
obviously the
waiting around
for the doctors.

| brought him
there alive! If |
would have
waited foran
ambulance, he
would be dead.

| helped them get
out of the carand
into the ER/UC:
We rushed to the
ER/UC. Iwas
driving and
talking to them,
comforting them,
and making sure
they felt okay.
I'had to drive

around and look
for a parking
spot.

Iranto the ERand
asked for_a Anurse or MA
wheelchair so |
could help him . came to us anq
get out of the car. Relieved called myfarrj\ly
member or friend
to go to the back,
where the
I helped my family consultation
We were lucky, member fill out rooms are.
there were not the medical
many people at history, allergy,
the UC medication and
consent forms by
asking them.
| S— )
| helped my family I just waited
member / friend outside. You
check-in. never knew if it
was going to take
along time or be
really quick.
The ER/UC was
crowded. we
knew this will
not be fast. We were told to
wait until
someone called
The UC staff told us. ltwas along
ustogotothe ER wait. We just sat
because my there, walked
family member's/ around and
friend's situation stayed on our
was beyond their phones. We also
scope of service. asked the staff at

the front, but we
still had to wait.

Confused
Exhausted

| always bring
something to
read / work on.

| remember just
sitting in the
waiting room
playing a lot of
video games.

I helped my family
member read
their test results,
which comforted
them a lot.

Relieved

Reassured

I didn't see them
until 2-several
hours later.

My mom called
me from the ER
told me that she
hadn't received
any treatment
after 8 hours. She
wanted to go
home.

/I'.m glad | helped

my family
member or friend

get the care they
needed.
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Emotions and Key Quotes

2 Guardian Caregiver

Guardian, parents of children aged 3-7. Guardians usually start
by assessing their child’s health condition and then help them
make decision and select care on their behalf. They also need to
prepare for the visit and accompany their children throughout the
entire process, and provide care at home. In addition, guardians
must manage their child’s emotional needs and be prepared to
handle situations where the child becomes upset during the visit.

[os
&7

We arrived at the We didn’t wait

time of our Relieved because we have
| called 24/7 appointment. an appointment.
nurse line to
schedule heran
UC appointment. We were lucky,

there wasn'ta
line.

e ————

Therewasa TV

I helped my kid | helped my kid fill playing cartoons.
I reached out to

c ! checkin out forms. We sat down and
my kids’ primary We took her to she was just
care provider UC /ER happily watching

TV for 45 minutes
until the doctor
called us.

My husband took
hertothe ER, |
stayed at home,
we had another 6
month old.

| was anxious and

afraid that we
| had experience  would have to
with our wait for hours. |

This kid doesn't

behave like I have no idea
herselfand what is going on provider's 24/7
wouldn't stop and we went
crying. Shetold  through a bunch
me it hurts. of back and force,

wasn'tsureifI'd
nurse line before. be able to
I called, and they entertain her, and

hould K toldmetogive | worried about
should we take medication, butit her getting
herto_ the didn’t work. hungry. On top of
hospital? that, | was
OR concerned about
how she felt. It's
. Her primary such a hassle to
S " 4 doctor'soffice  getakid into the
o was closed. carand to the
hospital.
Freaked out ospita
Concerning
L
~~
=/
Worried
Anxious

If we have

another urgent
health situation in

the future, |
would [
callthenurse oo/
line again.
Relieved
Reassured

This UC has
become our
[ reaular choice

.............
because it's close
to our place, and
the staff and care
are nice.

| helped doctors
check on her.

The UC helped us
schedule follow
up appointment.

Based on emotion and experience curve, | narrowed my focus to
three users groups who experience more frustration in the current

journey and created persona to further guide the design phase.

Self-Reliant UC Patients
2 Supported Direct ER Goers

2 Guardian Caregiver



Persona

Self-Reliant UC Patients 2 Supported Direct ER Goers 2 Guardian Caregiver

Kim Ali Alex

“My issue a year ago was outside of my primary doctor’s “I know that they will assess me, but | didn’t know they would “Getting a sick kid to see a doctor is such a pain. | was afraid
business hours, so | had to find care on my own. take my labs. | didn’t know assessment was in a separate we would have to wait for hours, and | wasn’t sure if | could

I had heard about urgent care from my neighbors, so | room, | thought | would go straight to a hospital bed. keep her entertained, and | was worried about her being in
Googled for proximity.” The wait was terrible the first time. They told me what to do, pain. On top of that, we have a 6-month-old at home.”

but they didn’t give me a timer of when the things going to

happen, like when they are going to assess me, when they

Pain Points: are going to put me to bed.” Pain Points:

* Patients often rely solely on their own resources—such as * Caregivers may have difficulty understanding patient's

the internet, social circles, and past experiences—to . . health issues.
. Pain Points: : : : :

search for urgent medical care. * Guardian caregivers may experience anxiety about

* When their usual care providers are unavailable, they * Patients may face extended wait times if their health bringing a young child to ER or urgent care due to
may find themselves without a reliable source of concerns are not assessed as high priority by providers. potentially lengthy and unpredictable process.
immediate medical assistance. * Patients may experience a loss of control due to

* Patients experiencing health issues may need to drive uncertainty about what to expect during their visit.

themselves for care, navigating routes and traffic.
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Concept Development

3 Problems

3 Opportunities
Brainstorming
Storyboarding
Design Concept



3 Problems

A multi-step, unclear process
for finding timely care creates
uncertainty and exacerbates an
already stressful experience for
patients and caregivers.

Opacity in the waiting process
for urgent medical care takes
away patients’ and caregivers’
sense of agency.

The check in process for urgent/
emergent care feels like a
burdensome roadblock to
patients and caregivers,
Interrupting their access to care
and increasing frustration.



3 Opportunities

How might we ensure patients
and caregivers have simple and
clear information about timely
care that empowers them to make
well-informed decisions about
their urgent medical needs?

Pk

How might we ensure patients
feel they have agency when they
are waiting to receive timely
medical care?

How might we ensure care teams
have all the necessary information
about a patient without creating
perceived barriers and increased
frustration and anxiety for patients
and caregivers?



Brainstorming

My early concepts explore both the digital and physical touch
points when people looking for timely care. These ideas were
developed around scenarios that the three personas—Kim, Ali,
and Alex—might experience when accessing care using robotaxi
services and remote health support.
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Storyboarding

| used the thin-slice method to break down the journey of
accessing timely care. Storyboarding helped me to visualize the
future experience of each persona and connect the thread of my

ideas into a cohesive story.

Self-Reliant UC Patients

| have a bad

Need

ARide ?

| O

f
( (Schedule)

‘/ \ T °

Kim

“My issue a year ago was outside of my primary doctor’s
business hours, so | had to find care on my own. | had heard
about UC from my neighbors, so | Googled for proximity.”

Pain Points:

* Patients often rely solely on their own resources—such as
the internet, social circles, and past experiences—to
search for urgent medical care.

* When their usual care providers are unavailable, they
may find themselves without a reliable source of
immediate medical assistance.

* Patients experiencing health issues may need to drive
themselves for care, navigating routes and traffic.
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Storyboarding

2 Supported Direct ER Goers

Ali

“I know that they will assess me, but | didn’t know they would
take my labs. | didn’t know assessment was in a separate
room, | thought | would go straight to a hospital bed. The wait
was terrible the first time. They told me what to do, but they
didn’t give me a timer of when the things going to happen,
like when they are going to assess me, when they are going to

put me to bed.”

Pain Points:

* Patients may face extended wait times if their health
concerns are not assessed as high priority by providers.

* Patients may experience a loss of control due to
uncertainty about what to expect during their visit.
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4 N
Hi
How can | help?
O Medical — — —
Advice On-Site On-Site
Care
O Virtual
Call Symptom:
Leg Injury
® On-Site / Urgency Level:
Care O low
O Moderate
® High
L 2 7—/
/
O The Nearest .
Est. waiting: SeleCtlng
3 hours - ——
Ride: Care Your ride _ .
15 mins is on the Ride Details
way!
® The Earliest
2 ; Your ride is
Est. wcl.ting. friendly for rider
45 mins with leg injury.
Ride: Your ride can
accommodate
30 mins up to 3riders.
C
| W 6

ALERT!

o ——
Ali called

a high
urgency
ride for

leg injury.

Call Ali

Okay, see
you at the

)

15

Your vitals looks great!

Please wait 15mins in car.
Your next step is: X-Ray

16

CONCEPT DEVELOPMENT | 64



Storyboarding

2 Guardian Caregiver

Alex

“Getting a sick kid to see a doctor is such a pain. | was afraid
we would have to wait for hours, and | wasn’t sure if | could
keep her entertained, and | was worried about her being in
pain. On top of that, we have a 6-month-old at home.”

Pain Points:

* Caregivers may have difficulty understanding patient's
health issues.

* Guardian caregivers may experience anxiety about
bringing a young child to ER or urgent care due to
potentially lengthy and unpredictable process.
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= N
Hi
How can | help?
O Medical — pr—
Advice You have Searching
" 3 people virtual call
@ Virtual listed in your for Ollie.
heaith t.
Gan oe: S What s Ollie’s
O On-Site ex chief complaint?
Care L. O Fever
O Eli O Injury
O Cough
® Other
2 — 3 — 4
8a.m. \ The next day
( \ 5
The quickest Ollie's ( '. 8 a.m.
available calls virtual call:
O 805 g (n 8:05
8 pac | § 8 ra-c,L
Would you like rei e
Ollie’s pediatrician
to choose : ; -_
another Ped is put of the office Link to Call
for Ollie? this week.
O Dr.K
5 O Dr.M = N
S » — 7 :
Z
I'd prefer to wait
r A r &
o at home...
Do you want to The earliest visit )
— schedule an we searched for How do you
) on-site care Ollie is at: prefer the care
Hi Alex, for Ollie? . being provided:
Is Ollie feelin Action slit
g 5 s oIn-clinic
betiarfoday? Care Clinic Consutttion
d waitl
:o Sot ?es Search Care | f eyt 3
sure Time of visit: i
* Moone, | rapeter
11:45 am vehicla, the a mobile visit
care team will so | can have
come to you, my other child
Later with me.
. J L J
~—
10 12
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Design Concept

My design concept integrates a health mobile app and a robotaxi
service. This new model of care & transport service aims to
support patients and caregivers in their decision-making process,
streamline access to care, and provide medical and emotional

reassurance before clinical intake.

r

= Health Mobile App

[ c—
8 " " * Search personalized care options for urgent health needs.

* Schedule medical visits and request care ride.
* Offer reassurance to patients and caregivers.

Y. all

J J y

7 Robotaxi Service

* Enables remote check-in as a mobile extension of a care facility.

* Monitor & share patients health condition en route.
* Prepare for potential health emergency during transit.
* Provide a calm, private and supportive care space and ride.
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InstaCare Model

—

Urgent
Medical
Needs

Need

&

1
)
care now ‘l“&&

Caregiving for others
who need care

Non-Urgent
Feeling unwell but
Not sure what types of
care to get

Urgent

InstaCare Model

Primary Care

Clinic Visit

(e

Speak To a Nurse

== lwill drive

InstaCare
Schedule Ride L
Get Care On The Way

Situation Getting Worse

Call 911

Emergent
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Journey with InstaCare

x Patient Action Feel A Medical Need Seek Medical Advice Schedule InstaCare Travel To Provider Arrive At Provider

88 A8 G % 1R

-
' Mobile App . Store Health Info ' Search Care Based On ' Provide Self-Care Advice ' Schedule InstaCare ' Notify Car Arrival . Mobile Visit & Ride Control . Schedule Ride Back As Needed
Symptom & Urgency Connect to Virtual Call
Schedule Clinic Visit
.‘. Robotaxi M2 Confirm Ride N2 StartRide M2 Monitor Patient Condition M2 Notify Patient Next Step N2 Pick Up Patient As Needed
Sanitize Robotaxi Check-In Patient Connect With Care Team Drop Patient Off

Provide Emergency Call

‘g) Medical Provider 2. Provide Virtual Call 2. Confirm InstaCare Visit 2., Confirm Patient Check-In 2 Provide Remote Medical 2. Intake Patient 2. Provide Care
Support As Needed

Track Patient’s Condition
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Design Validation

Early-Stage Prototype
Usability Test

Testing Feedback Analysis
Design Prototype



Early-Stage Prototype

Flowchart & Wireframes Moodboard

| used flowcharts to highlight key decision points, interactions, Striking a Balance Between Strength and Softness

and navigation paths for both mobile and ride interfaces. Based .
The soft, neutral-toned material and rounded corners create a

on these user flows, | created wireframes to visualize early-stage N ) _
sense of comfort and approachability, offering emotional support

key screens. to patients and caregivers during anxious times. This calming
and protective environment, along with thoughtful product
: ,. - — interactions, provides visual cues that aim to alleviate anxiety and
— — offer emotional support.
......... =
e et s s Sthnmtcrtom ettt - e
S . > . = -»« _ = = s < /
B =
— = _ CSleme = = [
s I - ot - . - ourdein . :“Z:: ) . “ /
rwy - T : “W _ Z ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ] [ A The hard surfaces, precisely aligned lines, and repetitive
,,,,, = | ';\ / geometric shapes provide a sense of stability and structure,
B ) _ 7 \i visually communicating to users that this product is reliable and
—— L= L= L =" = L = C” ! effective. For an urgent/emergent healthcare product,
S e [T e e P S S establishing trust is crucial, especially as users will likely interact
'Y X | = [T e with it during vulnerable moments.
— 0

e A L Y <




Usability Test

1st Round 2nd Round
In the first round of usability testing, | tested the scenario of Key Findings To validate the design updates from the 1st round testing, | tested Key Findings
“Kim,” a user experiencing a severe cough who initially looked ) an updated digital prototype (Ali scenario) with my first ) ) ) ) o
* Using chat as the entry flow for people to search for care * Instead of chatting/texting with a medical system to get initial

participant in 2nd round. | found that participants tend to move
through the prototype too quickly to share in-depth feedback on

for self-care options, then decided to schedule an in-person visit
at night. | conducted tests with eight participants and evaluated

didn’t work, as participants associated it with a lengthy medical advice, participants saw the “Describe Your

process and felt intimidated to start with. Symptoms” as a search tool.

the entire service — from the mobile app to the ride flows. | also key screens.
tested three different vital sign devices to gather feedback on
how users can use them one hand or assist others in taking vitals.

* Even when participants followed the flow to schedule aride ) ] * The schedule sections on landing screen takes up a large
To address this, | printed out the key screens and conducted tests ) ]
portion of screen real estate, which naturally draws the most

for their in-person visit, they still assumed it was a regular ride ) o ) )
with four more participants using paper prototype. This approach

) attention from participants.
allowed me to better capture their thought processes and

hailing service picking them up.

) ) o reasoning behind how they use or expect to use the key flows. ) )
* After scheduling the ride, participants were unsure about * The self-guided care screen currently only summarizes

what to do next. patient’s symptoms. However, participants wanted to know
e Y what immediate actions they could take.

* Participants didn’t realize it was a self-driving car until they

were led to the riding space, saw an interior image without a * The emergency section in the ride flow doesn’t provide

driver’s seat, or were explicitly told. enough information to help participants understand how to

identify a health emergency.

* The navigation icons in the ride flow—especially “Ride
Emergency” and “Health Emergency”—confused
participants.
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Usability Test

3rd Round

In the third round of usability testing, | tested the scenario of
“Alex,” a mother caring for her six-year-old daughter, Ollie, who
has a fever. When Alex decides to take Ollie for an in-person visit,
she also has a baby at home. | conducted tests with four
participants, who are parents with young children. | tested the
updated design using digital prototypes for mobile and ride flow
and used VR to demonstrate the vehicle interior, gathering
feedback on seating, onboarding/dropping off, and riding

experience.
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Key Findings

* Participants had a difficult time understanding this new care &
transport service. They were unsure of what the service
offered or how it differed from their current options, such as
driving themselves or using ride-hailing apps.

* InstaCare was introduced later in the mobile flow, making it
easy for participants to overlook.

* Theride flow overall felt intuitive. However, the check—-in
screen confused participants because its call-to-action didn’t
match with the information displayed.

Quantitative Feedback

In both the second and third rounds of testing, | included a
System Usability Scale (SUS) survey alongside qualitative
feedback to gather quantitative insights (received 8 responses).

Key Findings

| found the design unnecessarily complex.

3/8 4/8 1/8
G
Strongly Disagree Strongly Agree

| found the various features in this design were well integrated.
1/8 5/8 2/8
S

Strongly Disagree Strongly Agree

| would image that most people would learn to use this new
service to get urgent/emergent care very quickly.
2/8 6/8
G

Strongly Disagree Strongly Agree

| needed to learn a lot of things before | could get going with this

new service.
2/8 3/8 1/8 1/8 1/8
Strongly Disagree Strongly Agree
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Design Prototype

Mobile Flow — Landing Screen

E+

Hi, Alex

Tell us what's going on below to access:

% —_—
= 1@ (6

(<)

") E—

Guided Self-Care Speak To a Nurse Visit & Transport

Describe Your Urgent Medical Needs

Type your symptoms here... \.J

Severe Health Concerns

If you have any of the following, click to access emergent care.

gle|&|l®

Severe Sudden Difficulty Sei
Chest Pain Numbness Breathing elzure
<
. . Uncontrolled Suspected
Choking faiting Bleeding Poisoning

Home Visit Profile
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Mobile Flow — Severe Health Concerns

18:15 all ¥ @

e
s+ Severe Chest Pain

@ Recognizing Chest Pain

Chest pain is discomfort or pain in any area of your chest
that may spread to your upper body. It can feel sharp, dull,
tight, achy, or may feel like something is crushing or
squeezing your chest.

€. WhenToCall

* Painis sudden, severe, or crushing.
* Spreads to your arm, back, neck or jaw.

* Accompanies by:
¢ Shortness of breath
* Nausea or vomiting
¢ Dizziness

* You have heart disease or are at high risk, e.g.,
age, smoking, high blood pressure, diabetes, etc.

@ Do Not

Don't drive your self or use InstaCare if you're feeling
severe chest pain. If you're not sure:

Call 911

Speak To a Nurse

Mobile Flow — Describe Urgent Medical Needs

9:41 all ¥ @@

Profiles found in your account X

“_ = Ollie Martinez

Symptoms

’ Chills | ’ Low energy ‘ ’ Eating less ’

’/’ Fever I ‘ Add Current Temperature I
Running nose Cough

Describe your symptoms.

What you're feeling, when it started, how severe it is?

Ollie’s running a fever and just doesn’t seem like
herself. She doesn’t have much energy like she
usually does, and she hasn’t been eating much
either. L)

Aa @ ©

gwe r t y ui op

alsjdliflglih]lijik)]

e ZIixlcliviblnimpiEs

ABC space return

Mobile Flow — Guided Self-Care

DOB  03/07/2019 Hgt 49"

Allergies  Peanuts Wgt 521b

Ollie’s running a fever and just doesn’t seem like
herself. She doesn’t have much energy like she
usually does, and she hasn’t been eating much
either.

[ Low energy ’ 1 Chills J | Eating less
[ Fever ‘
We recommend

1. Track Ollie’s temperature every 2-6 hrs.

Add current temperature F°

2. Keep Ollie hydrated.

Fever can lead to dehydration, which may worsen fatigue.
Staying hydrated will help Ollie regulate temperature.

3. Cover her with a blanket if she is shivering.

4. Get help from a healthcare provider.

Consult a nurse for fever-reducing medication.

[ 4]

Speak To a Nurse See a Doctor

DESIGN VALIDATION | 80



Design Prototype

Mobile Flow — Select Care Option

18:25 all ¥ @

Need care before arrive?

B2 InstaCare

ﬁ Notify your provider once you start your ride.
8 Lessen your waiting room time.
%Y Monitor your health during the ride.

About the private mobile space

4 r__ﬁ Route and Traffic
Max Riders
2
Auxiliary seats
Health and Ride
Health status

2

5 Contact medical team
Reclining seats

Ride control

Vital Sign Monitor

@ !will drive

Home Visit Profile
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Care Option — | will Drive

18:30 all ¥ @)
“ = et
9 care options
Get Care At

Ll

Quick Urgent Care 7

735 Hamilton Avenue, Ste. 80,
San Jose, CA, 95130

5.6 Mile

Appointment Time

c Today, Mar 15th
19:45 PM

Check in when you arrive.
Est. care time: 19:55-20:10 PM.

Get Care At

*__ Exp Emergency Care 7

- L. 1875 Orchard Park Drive
o~ | Sanjose, CA9513]

2.3 Mile

Appointment Time

© Today, Mar 15th
21:45PM

Check in when you arrive.
Est. care time: 22:15-22:40 PM.

Get Care At

Home Visit Profile

Care Option - InstaCare

18:30 all ¥ @
“ = M e
9 care options
Get Care At

Cal

Quick Urgent Care 7

735 Hamilton Avenue, Ste. 80, 5.6 Mile
San Jose, CA, 95130
Transportation
R InstaCare Pick Up Ride Time
30 mins
19:15 PM
Ride Fare
Check in with InstaCare in 45 mins. $40.00

Est. clinic arrival 19:45 PM.
Arrival assistance available.

Get Care At

ﬁ Exp Emergency Care 7
' i | 1875 Orchard Park Drive 2.3 Mile
m San Jose, CA 95131

Transportation

M InstaCare Pick Up Ride Time
15 mins
20:30 PM
Ride Fare
Check in with InstaCare in 2 hrs. $20.00

Est. clinic arrival 20:45 PM.

a

Home Visit Profile

Mobile Flow — Care Option Map View

18:30 ull ¥ @

& = 1] =5

5 Get care closer

R Get care faster

Get Care At

Quick Urgent Care 7

735 Hamilton Avenue, Ste. 80, 5.6 Mile
San Jose, CA, 95130
Transportation
R InstaCare Pick Up Ride Time
30 mins
19:15 PM
Ride Fare
Check in with InstaCare in 45 mins. $40.00

Est. clinic arrival 19:45 PM.
Arrival assistance available.

Get Care At

©_°" _ ExpEmeraencv Care 7

Home Visit Profile

Mobile Flow — Care Option Filter

Filter care option

R Get care faster

> Getcare closer

. o .
O Arrival assistant

Medical team will come to your vehicle
when you arrive.

@ !willdrive

Reset Apply
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Design Prototype

InstaCare — Provider Details

Quick Urgent Care

735 Hamilton Avenue,Ste. 80, ?
San Jose, CA, 95130

Our specialized medical unit designed to provide
urgent care for infants, toddlers, children, and
teens who are experiencing serious or sudden
health issues. Staffed by pediatric emergency
doctors and nurses, equipped to handle a wide
range of conditions—from high fevers and broken
bones to breathing problems and infections.

Appointment Time

© Today, Mar 15th

19:45 PM
Transportation
MR InstaCare Pick Up Bl Tine
30 mins
19:15PM
Ride Fare
Check in with InstaCare in 45 mins. $40.00

Est. clinic arrival 19:45 PM.
Arrival assistance available.
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InstaCare — Schedule InstaCare

18:30
&« Review Visit Details

Get Care At

e

Quick Urgent Care

735 Hamilton Avenue, Ste. 80,
San Jose, CA, 95130

Transportation

R InstaCare Pick Up
19:15 PM

Check in with InstaCare in 45 mins.
Est. clinic arrival 19:45 PM.
Arrival assistance available.

Riders

AlexM Ollie M ZoeM

all ¥ @

5.6 Mile

Ride Time
30 mins

Ride Fare
$40.00

M2 Schedule InstaCare

Home Visit

Profile

InstaCare — InstaCare Confirmed

Visit with InstaCare Confirmed

Quick Urgent Care

735 Hamilton Avenue, Ste. 80, 5.6 Mile
San Jose, CA, 95130

82 InstaCare Pick Up
19:15 PM
Ride Time

Est. clinic arrival 19:45 PM. 30 mins

Est. Waiting 45 mins
Riders

&P

Q Your phone will alert you when InstaCare arrives,
feel free to close the app.

\

\

{

About InstaCare Car

Cancel Visit

Home Visit Profile

InstaCare — InstaCare Pick Up

InstaCare Car Arrived

Get Care At

Quick Urgent Care

735 Hamilton Avenue, Ste. 80, 5.6 Mile
San Jose, CA, 95130

Ride Time

Est. Clinic Arrival
&2 30 mins 19:45 PM
Riders

-],

Finding Your Car

9 Plate number Beige InstaCare Car
owe 2760 Roof light blinks on arrival.

0
©

- Swipe to unlock your vehicle

Other ways to access your vehicle
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Design Prototype

Ride Flow — Start Ride & Remote Check-In Ride Flow - Vital Sign Taking Instruction

y 4

g Alex Martinez 19:15 Mon Jun 10 (}\

Hello, Alex

Ollie Martinez Quick Urgent Care
Est. Clinic Arrival 19:45 PM

. _
@ [ == Fever
102 F° High  17:30pm Est. Ride Time 30 mins

<&
'V/

Slide your hand into the wrist band,
palm facing downward.

Swipe to start your ride

& 72°F & -« - D & 72°F

Cabin Control Pull Over Emergency Media Your Visit
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Design Prototype

Ride Flow - Take Vitals

@’ Blood Pressure (1-12 yr)

SYS (Top)
Y

DIA (Bottom)
™~

5 Temperature

N

—r = o o D

Cabin Control Pull Over Emergency Media Your Visit
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Wrist band is secured, sit up straight and
remain still while we measure vital signs.

19:15 Mon Jun 10

& 72 °F

Ride Flow — Take Vital Summary

& Alex Martinez

Alerting

@,‘ Heart Rate (6-12 yr)

1 26 bpm Above Normal Range 70-120 bpm

Concerning

ez Oxygen Saturation

94 % SpO; Below Normal Range 95-100%

8 Temperature

] 03 °F High Fever 102.2°F+ / 39°C+

Would you like to talk to a nurse about Ollie’s
alerting vital sign before arrival?

Speak To a Nurse

= m

Cabin Control Pull Over

& 72 °F

19:15 Mon Jun 10

Normal

‘9 Blood Pressure (1-12 yr)

Emergency

SYS (Top)
] 08 mmHg In Normal Range 95-115 mmHg
DIA (Bottom)
70 mmHg In Normal Range 60-76 mmHg
Thanks, I'm already on the way.
= o & 72°F
Media Your Visit
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Design Prototype

Ride Flow - Idle/Riding Screen

& Alex Martinez 19:30 Mon Jun 10

CheckedIn  Take Vitals Your Next Step
® @ O

Arrive at 19:44 PM

Ollie Martinez

102 F° High  17:30pm

@ Light

Message

We've noted the change in Ollie's vital signs and are
keeping a close watch. Everything looks stable for
the rest of the ride, and we'll ensure a smooth arrival
for Ollie’s check-up. If you're still concerned about
Ollie's condition, feel free to reach out.

& Unlock Storage
Speak To a Nurse

& Seat Tips
We have cooling patches and bottled water on
board—feel free to use them to help Ollie feel more
comfortable and stay hydrated.

In 5 minutes 8 Retake Ollie’s temperature

& Report carissue

& 72°F & - - D & 72°F

Cabin Control Pull Over Emergency Media Your Visit
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Ride Flow - Your Visit

_ g Alex Martinez

& Back

CheckedIn  Take Vitals
@ ©

Ollie Martinez

102 F° High  17:30pm

Vital Signs Being Monitored

¥ Heart Rate (6-12 yr) 126 bpm
6 Temperature 103 °r
& Oxygen Saturation 94 % spo,

& Blood Pressure 108/70 mmHg

Messages

We've noted the change in Ollie's vital signs and are
keeping a close watch. Everything looks okay for the rest of
the ride, and we recommend to retake Ollie’s temperature

in 5 minutes. If you still have concerns, feel free to reach out.

Speak To a Nurse Now

19:30 Mon Jun 10

Your Next Step Arrive at 19:44 PM

Tips

We have cooling patches and
bottled water on board—feel free
to use them to help Ollie feel more
comfortable and stay hydrated.

Unlock Storage

& Update Patient Symptoms/Status

Request Arrival Assistance

Quick Urgent Care

Our urgent care specializes in medical unit designed to provide
urgent care for infants, toddlers, children, and teens who are
experiencing serious or sudden health issues. Staffed by pediatric
emergency doctors and nurses, equipped to handle a wide range
of conditions—from high fevers and broken bones.

Medical History Insurance Information

° Shared ° Shared

Check-in

0 Complete

Ollie will receive consultation once you arrive

Call Provider
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Design Prototype

Ride Flow — Unlock Storage Ride Flow — Emergency

Emergency Health Concerns

» & & ¢

Sudden Difficulty Severe
Numbness Breathing Chest Pain

& e @

Uncontrolled Fainting Suspected Choking
Bleeding Poisoning

We have cooling patches and bottled water to

help Ollie feel better and stay hydrated.

< Call 911 Now >

Drive Faster with Sirens On

Unlock Storage

& 72°F & e = D & 72 °F |

Cabin Control Pull Over Emergency Media Your Visit
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Design Prototype

Ride Flow — Next Step

: 3 Alex Martinez

CheckedIn  Take Vitals
@ @

Temp Updated Your Next Step

& 72°F
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TS O

Fever

102 F° High  17:30pm
103 F° High  19:20pm
103 F° High  19:38pm

Ollie Martinez

Next Steps

1. All of Ollie’s pre-visit information has been synced
to your app and your provider.

2. Request arrival assistance, and one of our team
members will be there to help you.

3. When you arrive, we will check Ollie’s vitals
again. Because of her fever, we'll also do a COVID
test. If there are signs of infection, a blood test
may be needed as well.

= - o

Cabin Control Pull Over Emergency Media

Ride Flow - Arrival

19:40 Mon Jun 10 g Alex Martinez

Arrive at 19:44 PM Checked In  Take Vitals Temp Updated
® @ ©

Your Next Step

19:44 Mon Jun 10

Arrived

Request Arrival Assistance

You have arrived at the entrance.

. Now you can use your app to access
your visit information.

2, Nurse Mark will meet you at the

registration desk at the 1st floor.

1st Floor

Registration Desk

Entrance

—F

2

You're Here

)

Your Visit

& 72°F

@

O
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Style Guide

Color Palette Typography Logo & Icon Components

Gibson Medium
a Gibson Regular
Gibson Book
400 500 600 Button Button Button
. . . ABCDEFGHIJKLMNOPQRSTUVWXYZ
700 600 500

Brand Color Warm Mocha

100 200 300

Neutrals

Button Button Button

abcdefghijkimnopqgrstuvwxyz

I
950 900 800 123456789!&

Mobile Home Visit Profile
400 300 200 100 50 w u
H'| P1 Button 1 Label 1
Home Visit Profile
Button 2 Label 2
Success Warning H2 P2 ﬁ
Button 3 “3 ‘2 'vﬁ 5
P3 Home Visit Profile
H3
P4
H4 X & O & 8 + = N =
200 400 200 400
H5 42 0B3A 0
E N S N
rror RO XIYOULCO=O0 4

J B DEMO

200 400
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Design Prototype

CAD Model
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Design Prototype

3D Printing

Masking & Painting

Assembling

g

o
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Design Prototype

Ride Experience in VR
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Conclusion

Key Takeaway
Next Step
Reflection



Key Takeaways

My thesis project explores the potential of combining
autonomous vehicle and telehealth technologies to create a new
care and transport service — InstaCare. By integrating a health-
focused mobile app with a robotaxi service, InstaCare aims to
support patients and caregivers not just by offering a ride, but by
providing clear medical information, emotional reassurance, and

guidance before clinical intake.

At the same time, InstaCare is designed to avoid adding burdens
to the already stressful urgent/emergent medical teams. Ideally,
it can help streamline patient flow and make process of urgent/
emergent care visit more predictable. | believe collaboration
between medical teams, insurers, and autonomous vehicle

service providers is key to bringing this vision to life.



Next Step

Due to limited access to insurance experts, | wasn’'t able to learn
about their current workflows when patients look for urgent
medical care. | also wasn’t able to validate my overarching design
concept with them. As a next step, | would want to to reach out to
health insurance experts to better understand their role in the
existing journey of accessing urgent and emergent care, and to
validate my design concept. | hope to learn more about the
potential of implementing this service, the limitations and
opportunities they foresee, and the legal responsibilities involved
in delivering this remote care & robotaxi service.

| would also like to validate my design with medical providers to
further improve InstaCare’s feasibility. Sharing the InstaCare

journey with them could help uncover potential challenges from
their perspective, as well as opportunities to better integrate the

service into their workflows.



Reflection

| had a lot of fun developing this project, even thought it requires
a tons of time and effort because of the wide range of design
touch points involved. Throughout the process, | enjoyed talking
with people and learning about their stories and experiences.
This helped me build confidence in reaching out to designers and
experts to validate my concept. It also prepared me to ask the
right questions during usability testings, helping me identify
opportunities to improve my design — one of the most
challenging, yet rewarding, parts of the project.

This was also my first time working on a project that combined
UX, Ul, digital modeling, physical modeling, and VR. It was
fascinating to connect all the pieces and see the final design
come together as a complete service. And | couldn’t have done it
without the support of my incredible team — my committee! If|
could go back to the beginning, | would tell myself: have fun, find
a great team, and trust the process.



Terms

Urgent Care

“Urgent care is the care for an illness, injury or condition
serious enough that a reasonable person would seek care
right away, but not so severe it requires emergency room
care.”

Healthcare.gov

Emergency medical condition
“Emergency medical condition is an illness, injury, symptom
or condition so serious that a reasonable person would seek
care right away to avoid severe harm.”

Healthcare.gov

Transportation barriers

“Transportation barriers can affect a person’s access to health
care services. These barriers may result in missed or delayed
health care appointments, increased health expenditures
and overall poorer health outcomes.”

“Transportation and the role of hospitals” Nov, 2017.
American Hospital Association

Emergency Medical Transportation
“Ambulance services for an emergency medical condition.”

HealthCare.gov

Non-emergency Medical Transportation
(NEMT)

“Non-emergency medical transportation (NEMT) is
transportation by ambulance, wheelchair van, or litter van for
those who cannot use public or private transportation.”
Transportation to and from appointments for services

covered by Medi-Cal dhcs.ca.gov

“Under Federal law, State Medicaid agencies must: ensure
necessary transportation to and from providers, use the most
appropriate form of transportation, include coverage for
transportation and related travel expenses necessary to
attend medical appointments.”

Non-Emergency Medical Transportation Defined CMS.gov

Self-driving cars/Autonomous vehicles
“Autonomous technology including a combination of
hardware and software, remote and/or on-board, that has
the capability to drive a vehicle without active physical
control or monitoring by a human operator.”

dmv.ca.gov

Social Determinants of Health

“Social determinants of health (SDOH) are the conditions in
the environments where people are born, live, learn, work,
play, worship, and age that affect a wide range of health,
functioning, and quality-of-life outcomes and risks.”
health.gov

Resource Management (Healthcare)

“Resource management is emerging as the discipline to
integrate the healthcare delivery process. Resources
comprise time, money, people, facilities, equipment,
information, pharmaceuticals, and fixed assets. The central
question for every healthcare provider is: "How can |
optimize resources to maximize patient wellness?"”

National Library of Medicine
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