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INTRODUCTION
Background:

Due to the current pandemic, there has been a tenfold increase in virtual
healthcare visits leading to communication barriers between patients and doctors
which leads to certain things slipping through the cracks. According to surveys,
74% of patients in the U.S. would use telehealth services. In the pandemic
situation, about 76% of patients care more about access to healthcare than need for
human interactions with their healthcare providers.

During remote health care, doctors cannot share their screens with patients.
As a result they cannot visually explain the complex medical terms. Audio
information is less descriptive than graphical representation. We want to let users
understand the terminology by displaying the definition and the charts in real-time
conversation.

Problem:

Most patients find appointments stressful because they have to remember and
understand all the information given to them by doctors. It’s estimated that 90 million
people in the U.S. have difficulty understanding what their doctor tells them about
why they are sick and how to take the medications they are given. This results in
20% to 30% of prescriptions for chronic medical conditions never being filled, and
at least half of these medications not being taken as prescribed. Plus, estimates are
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that nonadherence leads to up to 10% of hospitalizations and an estimated 125,000
deaths annually.

Many patients don’t follow up after the referrals. About 20 percent of
patients don't follow up on their doctor's referrals to specialists. That will be a
serious problem as they will not get health care in time and it will put their health
in risk.

In the current COVID situation, people who suffer from small illnesses are
not willing to go to hospitals for treatment to lower the chance of being exposed to
potential infection. On top of that, the complication of remotely filling out different
forms and health records makes the process of communication between doctor and
patient even harder.

Current Solution:

The current solution to a part of the problem is Abridge. It is an app that can
record the conversation between patient and doctor, and take notes of the medical
terms, so that patients can better understand their health condition in a more
professional way. Abridge has several advantages.

Firstly, it is able to understand complex medical terms and provide helpful
information after the appointment.

Secondly, It is able to provide a transcription of the appointment for the
patient. However, the app has some visible limitations. It is unable to provide
assistance to the patient in real time during an appointment. It is unable to provide
an interactive transcription of the appointment that can be shared across the
patient’s electronic medical records.

Moreover, it is unable to unify a patient’s multiple medical records across
different healthcare providers. Based on our own testing, it only provides detailed
explanations of less professional terms, like “lung”, “cancer”, but is not able to
detect words like “aphthous stomatitis”, which belongs to the kind people do not
understand. Seen from this app, the current solution is helpful, but a more
interactive and professional solution is needed.

Project Specifics:

Our project consists of two main parts. First, capturing voice input from the
device’s microphone, and providing in-depth information on all the medical terms
involved, and give medication and pharmacy recommendations.



Secondly, based on the medical history of the patient, generate and update
the electronic health records. Everytime this patient has some new illnesses, our
app can recommend a suitable hospital/specialist, and auto-generate the format of
the specific EHR that collects the related information to this illness.

Team Goals and Objectives:

Patients’ conversations with providers are full of meaningful moments,
important clinical data, follow up tasks all with key pieces of information and
advice about how to best manage their care. The goal of our project is to provide
patients with a platform that provides this information in real-time while they
engage with their providers. Medical records, treatments, and follow-up tasks such
as referrals, prescriptions and lab orders will be automatically transferred to the
patient application and data will be categorized, organized, and augmented in a
way that the patient can understand. All of this data is stored securely and is
accessible by patients at any time.

Assumptions:

- We assume the patient and doctor have access to internet connection,
microphone, and video chat software installed either on phone or computer.

- We assume doctors and patients use this application that is associated with
the same clinic.

- We assume that the platform has a patient’s medical information records
before the medical appointment with doctors.

- We assume all patients' electronic health records are from the same clinic
with the same format.
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Real-time Audio Transcription

Using the Amazon Transcribe WebSocket API

Access ID: [EEEEE Secret Key: [ENRIIELEY US English (en-US) v | RECIR US East (N. Virginia) v

Press Start and speak into your mic

| Clear Transcript | | Comprehend | | show

Real-time Audio Transcription

Using the Amazon Transcribe WebSocket API

Access ID: > Secret Key: [ETCELIY US English (en-US) v IGERIENE US East (N. Virginia) v|

The liver attachments to the adrenal kidney or divided than the liver was reflected superiorly.
Vena cava was identified.
The main renal vein was identified.

[ Clear Transcript J l Comprehend ] show




REQUIREMENTS
User Stories and use cases:

1) Log into the application
User Story: As a user, I can log into the application if I have a user account so that
I can interact with the virtual assistant and secure personal information.
Acceptance Criteria: User can enter the username and password onto the login
screen and submit for authentication. If the username and password did not pass
the authentication, an error message will be displayed and the user can login again.
If the username and password are correct, the users will be directed to the
homepage.
Scenario 1: Authorized user log into the account.
e When the user starts the application, they will see a Ul for them to log into
their account.
e Once they are authorized, they can then access the app.
Scenario 2: Unauthorized user log into the account
e When the user starts the application, they will see a Ul for them to log into
their account.
e [f they are not authorized users, they will see a message showing they are
unauthorized.
Github: https://github.com/busycsu/WHP/issues/1

2) Sign up for application
User Story: As a user, [ can create my own account which stores my access
history and personal information.
Acceptance Criteria: For first time users, a sign-up option will also be available
to register as a new user. Users will insert their name, username, date of birth,
email address, password, and other information to create an account. After the
account creation is confirmed, the user will be directed to the login page.
Scenario 1: New user can sign up for their account

e [fthe user doesn’t have an account, they can click the sign up button, which

will direct them to the sign up page.

e Then the user’s account information will be stored in the database.
Scenario 2: New user signs up for the account that already exists.

e The sign up page will display a message showing the account already exists.
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Github: https://github.com/busycsu/WHP/issues/7

3) Change and Reset Password
User Story: As a user, | can change my password of my account if I believe my
personal information on the account can be at threat, or reset my password via
email authentication if I forget my password.
Acceptance Criteria: Pass a manual test to see if change/reset password feature
can work via email authentication
Scenario 1: Users want to change password

e Users will see a button in account security page

e Users will answer three security questions, and use their email to
authenticate their identity to change password
Scenario 2: Users fail to change password
e Users will see a button in account security page
e Users will answer three security questions, and use their email to
authenticate their identity to change password
e Users fail to answer the security questions. Changing password fails.

4) Access previous appointment history and reports

User Story: As a user, [ can go back into the history log to see the reports
generated from past appointments, so that I recap the conversation with doctors
after the meeting.

Acceptance Criteria: There is an appointment history and report history page for
users to access, the timeline of past appointments are shown and reports generated
that correspond to each appointment can be downloaded by clicking the ‘detail” tab
of the appointment.

Github: https://github.com/busycsu/WHP/issues/2

Scenario 1: User check their previous appointment

e Users will see their previous appointments history in their dashboard.
Scenario 2: New user check their previous appointment

e Users will see their history empty if it is their first time scheduling the
appointment

5) Check the patients’ information
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User Story: As a doctor, I can check the patients basic information.
Estimated time complete: 2 days.
Acceptance Criteria: A doctor is able to login their account and check the basic
information of the patients whom they have appointments with.
Scenario 1: Patients have their basic information.

e Doctors can access the patients dashboard.

e Doctors can send the request to get the patient's medical history.
Scenario 2: Patients don’t have their basic information.

e Doctors can access the patients dashboard.

e Doctors will see the empty history record.

6) Change the personal information
User Story: As a patient, I can change my personal information.
Acceptance Criteria: Pass manual test of changing personal information in profile
Scenario 1: Users want to change their personal information in profile
e Patients will navigate to their profile page, and click change information
button
e Patients will change the relevant personal information, and save to quit

7) Close the session
User Story: As a patient, I can close the session to quit the transcription process.
Acceptance Criteria: When patients complete their conversation with their
doctors. They can quit the session, and the transcription task in the backend server
will terminate.
Scenario 1: Users want to quit the session.

e Users can click the button to send a request to quit the transcription.

e Users will refer back to the homepage with the appointment reports updated.
Scenario 2: No conversation is received.

e I[fno conversation is perceived in 15 secs, the server will terminate the

transcription process.

8) Extract the medical term
User Story: As a patient, I can request the server to extract the medical term from
a sentence.



Acceptance Criteria: When the user passes a sentence as an argument to the
server, the server should return extracted medical terms.
Scenario 1: Users expect to see extracted medical terms from a sentence which
contains medical terms.

o Users will see extracted medical terms returned from the server.
Scenario 2: Users expect not to see extracted medical terms from a sentence which
contains medical terms.

e Users will not see extracted medical terms returned from the server.

9) Comprehend the medical term
User Story: As a patient, [ can request the conversation to be analyzed by Al
Acceptance Criteria: When patients request the conversation to be analyzed, they
can send the request and the server will receive the scripts of the conversation, and
analyze the scripts.
Estimated time to complete: 4 days
Scenario 1: Users want to analyze the conversation .

e Patients will send the request to analyze the conversation.

e Server will run the analysis algorithm to analyze the data and return the
custom feedback.

Scenario 2: Users request for empty conversation script.
e Patients will send the request to analyze the conversation.
e Server will respond that the conversation is empty.

10) Highlight medical term
User Story: As a patient, I can request the server to highlight the medical
terminologies.
Estimated time to complete: 3 days
Acceptance Criteria: When the server extracts the medical term, it can categorize
it as a symptom or medicine, and highlight them for different colors..
Scenario 1: When medical symptoms are extracted

e Patients will see the medical symptom in the scripts highlighted to yellow.
Scenario 2: When medicine terminologies are extracted

e Patients will see the medicine terms being underscored.
Scenario 3: When nothing is extracted.



e Patients will see normal transcripts texts without any modification.

11) Getting the definition and explanation of the medical terminology
User Story: As a patient, | can send request to get the definition and explanation of
the complex medical terminology
Acceptance Criteria: Pass manual test of inputting medical conversation audio and
locating medical terms and send relevant information and explanation
Scenario 1: Users want to understand the medical term in conversation
e Patients will press a button to see the text transcribed from speech, and a list
of medical terms contained.
e Patients will click on a specific term that he/she does not understand, and
relevant information will be provided to help the understanding.

12) Explaining medical terms to the user

User Story: As a patient, [ am able to see the pellucid explanation for medical
terms as my doctor tells me about my diagnosis result so that I won’t have
problems understanding these medical terms.

Acceptance Criteria: As users’ conversations with doctors start, when a medical
term is mentioned by the doctor, it will be explained in real time to the user.
Github: https://github.com/busycsu/WHP/issues/4

Scenario 1: Medical terms are detected

e In real-time conversation, the Al will extract the medical terms and search
for explanations for those terminologies.
Scenario 2: Medical terms are not detected
e The interface will then display the normal conversation scripts.

13) Access to patient’s electronic health record

User Story: As a patient, I will be able to access my historical electronic health
records so that the system will keep traces of the patient’s historical health
conditions.

Acceptance Criteria: At the patient’s end, the electronic health record will be
displayed in the user interface.

Github: https://github.com/busycsu/WHP/issues/5

Scenario 1: Users have their current electronic health records

e Users will see a button for accessing the health record.
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e Then they will see their EHRs from our database.
Scenario 2: New users don’t have their electronic health records

o The Al will assist patients to fill out the important information for EHRs.

14) Ability to persist patient’s electronic health record
User Story: As a patient my electronic health record should be persisted by the
application in the database.
Acceptance Criteria: The system will store each user’s electronic health records,
including reasons for appointment, diagnosis, doctor’s advice, and prescriptions of
medicine, in the database. The appointment history will also be stored into the
database.
Scenario 1: Users want to store their electronic health records

e Patients will see a button for storing EHRs.

e One window will pop up and will guide patients to store their EHRs.
Scenario 2: Users want to delete their electronic health records

e Patients will see a button for removing EHRs.

e One window will pop up and ask users to confirm their choice.

e When users say yes, their EHRs will be removed.
Github: https://github.com/busycsu/WHP/issues/8

15) Ability to update the patient’s electronic health record
User Story: As a patient my electronic health record should be updated by the
application and pushed to my EHR system via an API integration.
Acceptance Criteria: Any updates to a patient’s EHR will be updated in the EHR
used by the provider side via API integration with the EHR.
Scenario 1: When patients finish their appointments
e Al will update the EHRs for patients. According to the conversation they
have with doctors.
Scenario 2: Users want to update their electronic health records by themselves
e Patients will see a button to edit EHRs.
e One window will pop up and will guide patients to edit their EHRs.

16) Multilingual Interface
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User Story: As a patient, if my native language is not English, I can switch the
language of the content presented in the interface into the language that I am most
comfortable with, which can be Spanish, Chinese, and etc.
Acceptance Criteria: This feature will be implemented by using an api like google
translate which automatically generates translation. There will be a selection list
button that contains all supporting languages on the upper right corner of the
webpage. The user can select a language and textual content on the webpage will
then be translated into that language.
Scenario 1: Users are not comfortable with reading English

e Patients will see a language option button.

e Then the user clicks it and will see a list of languages.

e Then the users will select their primary language.
Github: https://github.com/busycsu/WHP/issues/6

17) Ability to generate a medical transcribed report post appointment
User Story: As a patient, [ will have a medical transcription report for the
appointment provided to me once my appointment has concluded.
Acceptance Criteria: This feature will generate a transcription report based on the
appointment voice recording using a speech to text converter and build out a
medically transcribed report using NLP.
Scenario 1: Patients just finish their appointment with their doctors
e Patients will see a pop up window that concludes the conversation they had.
e [t will also include the medical prescription and the follow up details for the
future appointment.

18) Appointment Scheduling
User Story: As a patient, I can schedule an appointment with my doctors through a
virtual assistant.
Acceptance Criteria: When patients want to schedule an appointment, they don’t
need to go through a long and misleading process. They can just tell our virtual
assistant about their symptoms and our virtual assistant will handle the rest of the
things for patients.
Scenario 1: Users want to schedule an appointment.

e Patients will see a button to launch the virtual assistant.
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e Patients will see a virtual assistant will guide them to schedule the best
appointment for them.
Scenario 2: Users fail to schedule an appointment.
e Patients will see a button to launch the virtual assistant.
e Patients will see an error message.

19) Remove patient from doctor’s list
User Story: As a doctor, I can remove a single or multiple patients from my list.
Acceptance Criteria: From the doctor’s end, the user can select one or multiple
patients from his historical/upcoming appointment list and delete the patients.
After the removal, the information of that patient will be permanently inaccessible
from the doctor’s end.
Scenario 1: Removal from upcoming appointment.
e Given that the patient is authorized
e The patient can cancel his/her appointment and the relevant information will
be removed from the scheduled doctor’s list.
Scenario 2: Removal from historical appointments
e (Given that the doctor has authorized access
e The doctor can remove one or multiple patients in previous appointment list
e After the removal, the doctor will not be able to access that patient’s data.

20) Display the appointment report
User Story: As a patient, [ can send the request to retrieve the post appointment
report.
Acceptance Criteria: When patients want to check the post appointment record.
Scenario 1: Users want to receive the reports.
e Patients will see a button for getting the reports.
e After clicking the button, patients will see their profile is updated with new
reports.
Scenario 2: No transcription task is required.
e Patients will see a button for getting the reports.
e The server will respond with a no transcription message to tell the users no
reports are generated.



System Models
UML Diagram
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Sequence Diagrams - User Interactions
Patient creates appointment

patient

]

]

1

0
e

1: Open calendar page and select doctor

Y

calendar

1.1: Get doctor UID

1.2: Return doctor UID

1.3: Get all of doctor’s open slot

database

L

1.5: Display weekly view with doctor’s open slot

2: Click on a slot to schedule an appointment

Y

1.4: Return poen slots stars, ends, names, IDs

2.1: Post an appointment to doctor’s reminder

-

—

2.1: Post an appointment to patient’s reminder

2.5: Redirect patient to enter symptom

'

2.3: Get open slot ID

2.4: Delete open slot

Y




Doctor views appointment details
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Patients request for real-time transcription-comprehension of medical terms
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Sequence Diagrams - Class Interactions

User Authentication
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Medical Transcription

React User Page Transcription server AWS Transcription Firebase Database
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Medical Comprehension

React User Page Transcription server AWS Transcription AWS Comprehension Medline Plus
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Technologies:

e Frontend: React: it gives us a user-friendly interface

e Backend: node-js: it allows us to organize all our microservices and allow the
CORS policy,

e APIs: Amazon Medical Transcribe: it has high accuracy for medical field
transcription, AWS Comprehend Medical: it has high accuracy extracting the
medical terms.

e Database: Firebase: It reduce the work of implementing the database.

Resources
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l-them.html
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