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Motivation

Top 10 global causes of deaths, 2016

Deaths (millions)

e HeartHealth | ' ' ' ‘ |

Ischaemic heart disease

Stroke

Chronic obstructive pulmonary disease
Lower respiratory infections

Alzheimer disease and other dementias

[ ] What is Fitbit Trachea, bronchus, lung cancers

Diabetes mellitus

Cause Group

- Communicable, matemal, neonatal
and nutritional conditions

Road injury I Noncommunicablediseases

Diarrhoeal diseases B injuries

Tuberculosis

Source: Global Heaith Estimates 2016: Desths by Cause, Age, Sex, by Country and by Region, 2000-2016. Genevs, World Heslth Organization; 2018.
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Dr. Kyle Winfree, NAU Dr. Gregory Dominick, UDel



Currently Working Product: WearWare

e Developed by former NAU employee, Adam Perry

e Updated by NAU employee, Mike Fell

e Problems with product
No Contact Tool Send Data

API CALL

Limited Analysis

WearWare Sever
Data via JSON——p»]

o Poor Ul

O

o Localized

O €HH%E}



https://www.lucidchart.com/documents/edit/81297871-3209-456b-b0ad-e3c9b9fac5ac/0?callback=close&name=slides&callback_type=back&v=159&s=720

Problems

> Solutions

Localized
Poor Ul
No Contact Tool

Limited Analysis

APl access

Updated WebApp
Notifications

Analysis software used



WearWare 2.0

WearWare
A WearWare
Participants User Info
Scripts
y ym—— Jake Farrar

voteablemango@gmail.com

Announcements: Welcome to WearWare

Edit Announcements

Add Study

ID Name Start Date

End Date

Go To Study

jakefarrar | Log Out

April 25, 2019



Requirements

Collecting and processing Fitbit data
o Previous Solution

Messaging functionality

Study collaboration

APl data transfer

User friendly application



Implementation Overview

Amazon Web Services
Django Web Framework
PostgreSQL

Octave

Twilio



<Y OF )

N
S11 %
= v
> £
Z 2
2. X
1743
API Call
Requested Data
L arpa zZon
web services
WearWare
! PostgreSQL
Front End Back End Requested Data
[ Request— Data Request——>
R " i |
GNU Octave ™ | Analyzed Fitbit Data
le—Data—
API Call
Data Set Data
API Call -
Access via Internet @ tw‘llo
|
Send SMS
N’“—I T




Flow of Django

Grab web page

Templates

Models

Call for Data

[
Send Data

Grab web page—

Process Web Response——p»]

Views
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https://www.lucidchart.com/documents/edit/382548ae-af8d-4822-96bc-a9c819a608ee/0?callback=close&name=slides&callback_type=back&v=414&s=720

Navigation Structure

Forgot Password

Y

A

Login Page

Sign Up Page

Account Page

Participants

Page
View Actions [« > Home Page it -
Admin Only
Scripts -t >
Users Page
Y
Study < - Trigers



https://www.lucidchart.com/documents/edit/edc03cf5-2755-4795-938f-d6aad0b614dc/0?callback=close&name=slides&callback_type=back&v=662&s=345.26957906888225

Localized

Api Root ~ Participant List

Participant List

GET /api/participants

HTTP 200 OK
Allow: GET, POST, HEAD, OPTIONS
Content-Type: application/json
Vary: Accept

! G |

"email": "bvance@vancefridge.com"

nsex": M"
"gender": "M"
"phone": "+13603175065"

"pk": 12
"email": "mscott@dmifflin.com"
ngex": "MT

"gender": "M"
"phone": "+13603175065"

"email": "hflax@dmifflin.com"

> APl Access

12



Poor Ul

A WearWare

Participants
Scripts

1 Administrator

WearWare

User Info

Jake Farrar
voteablemango@gmail.com

Announcements: Welcome to WearWare

Edit Announcements

Add Study

ID Name Start Date

> Updated WebApp

jakefarrar | Log Out

April 25, 2019

End Date Go To Study
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Poor Ul

Create A New Study

Name

TEST

Start date

04/11/2019

End date

04/18/2019

Comment

This is a test study.

> Updated WebApp
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Poor Ul

A WearWare
Participants
Scripts

1 Administrator

WearWare
Success! Created a new study titled: Test

User Info

Jake Farrar
voteablemango@gmail.com

Announcements: Welcome to WearWare

Edit Announcements

Add Study
ID Name Start Date
1 Test April 20, 2019

Updated WebApp

jakefarrar | Log Out

April 25, 2019

End Date Go To Study

April 25, 2019 CLICK ME
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Poor Ul Updated WebApp

jakefarrar Log Out
WearWare / Study: 1
A WearWare

Partlpants Back to Dash |

Scripts

2 Administrator

Study Info o

Study: Test Owner: Jake Farrar

Start Date: April 20, 2019 Email: voteablemango@gmail.com
End Date: April 25, ,2019 Creation Time: April 25, 2019, 2:55 p.m.

Description: Test Study for Demo

Notify Participants Deactivate Participants Add Parﬁcipant Invite User to study
Enter Message Here ‘
2 (—Email "Text| Notify Participant(s)

Participants

Identifier First Name Last Name Email Phone Fitbit Account Active Mark
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No Contact

WearWare Participants

A WearWare
Participants Back to Dash
Scripts ParthpantS

& Administrator

Export
Test
‘ 2 [“Email @Text | Notify Participant
Identifier First Name Last Name Email
1 Jake Farrar voteablemango@gm
2 Jake Farrar jkf76@nau.edu
3 Jake Farrar Jkf76@gmail.com
4 Jake Farrar jkf7@gmail.com

Phone

+16026287095

+16026287095

+16026287095

+16026287095

Fitbit Account

REGISTER

REGISTER

REGISTER

REGISTER

Active

v

Jakefarrar

Mark

Log Out

Contact Tool

Test
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Customization > Analysis Software

& C @ localhost:8000/redesign/scripts % 0@ O
jakefarrar

WearWare Scripts
A WearWare

Participants Back to Dash

Scripts Global Scripts

2 Administrator A

Update svn
Script Name Script Description
confusionmatrix.m
cpa.m
createLabels.m
describeStruct.m
flag_implicit_skip_nan.m
geomean_safe.m
harmmean_safe.m
kmeans.m

kmeans2split.m



Challenges

1. Large number of participants in the database
2. Potential Security Flaws
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Testing Plan

e Unit Testing
o Small test suite checking individual pieces of functionality to make sure the correct
responses are generated
e Integration Testing
o Validate larger flows within our web app to check functionality of important features
e Usability Testing
o  Working with users to make sure that the program flows well and is simple to user
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Schedule

8-Oct

Technological Feasbility

Requirements Acqustion

Alpha Protoype

Re-AcquireRequrements

Develop Front End Look

Back End Functionality

Bug Fxesand Smple Changes

Testing

Deploy and Finalize

3-Nov 28-Nov 23-Dec 17-Jan 11-Feb 8-Mar

2-Apr  27-Apr
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Future Work

e Sufficient data collection for years to come
e Dynamic design allows for upgrades
e Datacollected will remain in the system for future studies
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Conclusion

e Work with our sponsors to expand the functionality and usefulness of
their existing solution
o Improved the Ul
o Implemented an API
o Implemented notifications
e Created better workflows
e Motivated and excited for the overall outcome of the project
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Questions?
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