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Background: What is Polytrauma?

— Comorbidities — Diagnosis
= Post Traumatic Stress Disorder (PTSD)
« Major Depressive Disorder (MDD)

= Generalised Anxiety Disorder (GAD)
= Chronic Pain
= Postconcussive Syndrome (PCS)

DSM-5

AMERICAN PSYCHIATRI S ATION
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Need Statement

A way to improve data analysis and data storage for polytrauma
researchers to facilitate multifaceted polytrauma research.
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Goals

Develop a web-based pipeline that allows for the
simultaneous analysis of biosignals and psychiatric
evaluations to facilitate multifaceted polytrauma

research.
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Design Process: Needs

 Primary Stakeholders: Researchers using BATS
* Their Needs:
— Creative freedom to complete whatever analysis they choose
— Have easy to read signal processing
— Create biomarkers
— Works with Matlab & Python code
 General Needs:
— Create multi-signal analysis for easy diagnosis & tools
— Save biodata in an online easily accessible database

— Process data with biosignal algorithms and statistical tools within the

tool
— Allow for saving and reprocessing of datasets
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Design Process: Algorithm Development

Metric Pairwise
Selection Comparison

Market Pugh Toolkit Toolkit
Research Analysis Selection Implementation

Open Easy Noise
Source  Structure Visualisation Reduction Python Java Weighting

Open Source X 1 1 1 1 1 5
Easy Structure 0 X 1 1 0 0 2
Visualisation 0 0 X 0 0 0 0
Noise

Reduction 0 0 1 X 0 0 1
Python 0 1 1 1 X 0 3
Java 0 1 1 1 1 X 4

Table 1: Pairwise Comparison Chart for Toolkit Development
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Design Process: System Development

Prototype 1: Flow Diagram
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Prototype 2: Low Fidelity BATS Study Page

~Om  BATS 9¢

x

‘- * o [www.BATS.com/user/ptsdmddrelationshipstudy

ptsd/mdd relationship study

analyse data

(PTST/MDD)
DATA
Name of data Last Modified By... Data Type
ID 0012-Vocal 9/13/21 10AM NDraudt .mvm
ID 0012-EEG 7/1/21 10AM Claire raw
[ Add new data ]

People w/ access: NDraudt; Claire; LauWes; CarlosV %}3
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BATS: Technology

’ HTML = 3

£, aws
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J?/v/a ! MySaL:

Backend Frontend
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BATS: Login & Registration
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https://docs.google.com/file/d/1vnH3gEYYY3-cpQ-lvmK5muPdMt2zw9jq/preview
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BATS: Final System

Welcome User

Study Name

BATS User Study

Modeling of Speech Patters of Adults with
Major Depressive Disorder

New Study | Add New Data

Studies
Click on a row to view a study
Study Institutions
Abstract Creator Contact Involved
To assess BATS, our team decided to conduct a user study that simulates ways in which a user would use the application and User BATSTeam  WPI
assess the usability and effectiveness of our system for a wide variety of potential users.
The goal of this study is to confirm that there is a speech pattern in people with diagnosed MDD and those without. User MDD Team  WPI

Data

Click on a row to graph its data

Name of Data
T_Test_Data
Collected From Audio

Wave Data

BATS 2022

Filename

test_d

test_d

Test_Wave

File Extension

BATS User Study

Analysis Tools

To use an analysis tool, click on one from the below toolkits

Data Type Graphing Toolkit
Log Data

Statistical Toolkit
Log Data
Speech

1s IRB
Approved

yes

‘ View Study Info ’ Add New Data ‘

Visibility

yes

yes
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BATS: Uploading New Data
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https://docs.google.com/file/d/1QH5jYLZxo7lSDoMGAeP-oRoVvCoD2HlJ/preview
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BATS: Available Analysis Tools

Graphing Toolkit

Name Description For File Type
Graph CSV Data Produces a graph from .csv data. .CSV
High Pass Filter Filters out unwanted low frequencies. .CSV
Low Pass Filter Filters out unwanted high frequencies. .CSV
Statistical Toolkit

For File
Name  Description Type
tTest Determines if there is a statistical different between the mean of €SV

two groups.

For Data Type

All

All

All

For Data
Type

All
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BATS: Analysis Results
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https://docs.google.com/file/d/1yRq8E_QAbNWEbCXHL2sYcfvOG0fQE0pA/preview

BATS: Final System (Continued)

Analysis Results

i ] Dewnload Graph s .
- m ‘ Download Result File ‘ ‘ Download Graph ‘
View Analysis Result . .
View Analysis Result
Selected Data: Selected Analysis Tool:
Data Name Filaname Analysis Tool Name Filename Selected Data: Selected Analysis Tool:
Test Wave Test Wove Graph CSV graphesy Data Name Filename Analysis Tool Name Filename
T_Test_Data test_d tTest ttest
lest_Wave Graph CSV
svelengoh(seters) T-Value:,-0.1486233978479289
Degree(s) of Freedom:,4.0
P-Value:,0.8890424525414472
BATS 2022 O
BATS 2022

Graph CSV

tTest
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BATS: Final System (Continued)

Prototype analysis toolkits
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BATS: User Home & Study Page
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Verification & Validation Testing

User Stories:

- Confirms system’s ability to
complete various activities

» Follows a hypothetical user
via written narrative

- Tested:

— Account Creation
— Data uploading

— Analyzing data

— Analysis viewing
— Downloading data
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User Study:

- IRB approved
- Think-aloud and interview

e Scenarios:

— Scenario 1:
= Account creation
= Study creation
= Upload data

— Scenario 2:
= Graph data

— Scenario 3:

= Analyse data with tool
= Downloading

 Interviews between each scenario
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User Testing: Demographics

In what environment have gained your data analysis experience? Which of the following tools do you have experience with?

Internship MATLAB

Other (Specify)

Never worked with
data analysis

- " _ Jawasumt

| |
- 7
b /

(¥
"]
o
w -
> -
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w
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General Overview of Results

Percentage Improvement
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User Testing Results: Usability Score vs TNS

User Rating Vs Total Score
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Total Negative Score =

time taken + 4(num questions
asked)+ 10(num tasks failed)
User score= user ranking of
the system [1 , 5]
r(9)=-0.511 p=0.0539

Users ranked the system low
when they failed more
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User Testing Results: Filled Silences

Total Score vs Total Filled Silences per Min

@ Final Version @ Prototype

80

60

40

20 &) D @

Total Score (higher is worse)
&

Total Filled Silences per Min
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- Research shows that filled
silences (um, ahh) correlate
with higher mental load

- A positive correlation between
Filled silenced per minute and
Total Negative score would
indicate successful use of these
metrics

- With a correlation test result of
r(8)=0.509 p=0.0663
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Conclusion

Functioning System Objectives

User friendly (Improvements upon Prototypes)
Interdisciplinary Learning

Foundation for Future Works
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Learn more

To view our bibliography, learn more about the system, and watch
BATS in action, please scan the QR code.
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