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Potential of Digital Disease Detection
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Emerging and re-emerging infections, 1996-2010
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Outbreak Database (1996-2009)

* Disease [ Location
e Date of onset of risk factor
« Date of local mass gathering

e Date of associated wildlife
outbreak

* Date of exposure
* Date of symptom onset
e Date of outbreak start

» Date of hospitalization or
medical visit

e Date of outbreak detection
 Date of death

Date of laboratory confirmation
Date of announcement by a local
Date of any earlier mentioned report

Date of ProMED, GPHIN, HealthMap
reports

Date of WHO notification

Date of DON report (official)

Date of mass immunization campaign
Date of implementation of vector control)
Date of declaration of an epidemic raised
Date of declaration of end of epidemic



Global Surveillance Capacity Assessment

Characterize global spatial-temporal trends in the timeliness
of outbreak detection and reporting
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Figure 2 . Boxplots of the median time (and inter-quartile range) between outbreak start
and various outbreak “milestones” for a set of WHO-confirmed outbreaks during 1996-

2009.

Chan et al. 2010. Proceedings of the National Academy of Sciences.
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Traditional Public Health Reporting
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Traditional Public Health Reporting
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The Rise of Digital Disease Detection
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The HealthMap System
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@ Global

Current location: Boston, Massachusetts, United States : radius B3 miles Change: @
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Disease alerts within 50 miles of Boston, Massachusetts, United States in the past month.
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Participatory Epidemiology
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Next Generation Public Health:
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Outbreaks Near Me
Direct Reporting
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Is a Swine Flu Outbreak Coming? Ask Your iPhone
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Outbreak Missing? Help us by adding it to the map.

g Online Form B4 Email ‘. Voice or Text D SmartPhone App

Provide an eyewitness report
(zamething you personally know or heard about)

Headline: Dead crows in park |

Dizseasze: Undiagnosed -

Location: en Parc, Town 1, StateA

Email: |

Description: |Dozens of dead crows.

| Submt | | Cancel

Share a news report
{a news article you read online)
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My Alerts | All Alerts | Submit a Report | Settings | Invite | About

Submit a disease report:

Headline:

Disease: Please select a disease

L3

Location:

Description:

Upload a related photo (optional): No file chosen

Email:

By submitting, you agree to the Terms of Submission.




Worldwide User Submitted Reports
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Future of Outbreaks Near Me Mobile

@ Engaging the users through
recognition

. @ Providing key public health
messaging

@ Improved visualization

@ And building a disease detective
network...




Undiagnosed Events in HealthMap
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Validating Undiagnosed Events by Mobile Phone
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Flu Near You
Influenza in the US
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Viewing reports in: Bost Massachusetts, U

Flu Activity in Your Area Share Fiu Near vou: B & D@ [

User submitted flu reports in Boston, Massachusetts, United States in the past month.

Satell; iti
| Map | Sateliite | do you have it in you?

@@

685 Reports
in MA

since start of 2011 flu season

> week ending: 1/15/2012

12 Google - Tarms of Use

User contributed data: (colors determined by current week of data)
T No symptoms reported ? Some symptoms reported T At least 1 person with ILI 151 Reported
symptoms

Additional flu data: () User Contributed Flu Activity & CDC Flu Activity (O Google Flu Trends ILI
534 Reported no

No Report . No Activity . Sporadic Local . Reglonal . Widespread symptoms

Get Vaccinated!

6 M Flu activity

level Please consult with your healthcare provider

about vaccinations.
g You can get your flu vaccine at any of these locations:

CVS/pharmacy
2 CENTER PLAZA, BOSTON, MA, 02108
(617) 523-3653

CWS/pharmacy

333 WASHINGTON STREET, DOWNTOWN CROSSING,
3 BOSTON, MA, 02108

(617) 742-0783

CDC national average flu activity
-

Rite Aid Pharmacy
2 100 CAMBRIDGE ST STE102, BOSTON, MA 02114

A 4 (617) 367-4704
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Flu Activity in Your Area

User submitted flu reports in Boston, Massachusetts, United States in the past month.

yeek ending: 1/15/2012

User contributed data: (colors determined by current week of data)
? No symptoms reported ? Some symptoms reported T At least 1 person with ILI

Additional flu data: o User Contributed Flu Activity @ CDC Flu Activity © Google Flu Trends ILI

No Report - No Activity . Sporadic . Local . Regional - Widespread
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Initial Form

Report Your Health Status

Thank you for registering for the Flu Near You project! Mow it's time to start
yvour first survey.

What symptoms have you experienced in the past week?

| Fever || Fatigue

| Cough || Nausea or wvamiting
|_| Sore throat || Diarrhea

|| Shortness of breath |_| Body aches

| Chills/night sweats || Headache

|_|I' T did not have any of the listed symptoms

Did you receive the flu vaccine after July 31, 20117

'_"r’es'_'Nn':'Dnn't know

Did you receive the flu vaccine last year (between July 31,
2010 - July 31, 2011)?

JY¥es|_JMol 'Don't know



Form after illness indication

Report Your Health Status [x]

Thank you for registering for the Flu Mear You project! Now it's time to start
vour first survey.

What symptoms have you experienced in the past week?

IET Fever || Fatigue

|| Cough || Mausea or vomiting
|| Sore throat || Diarrhea
|_I'Shortness of breath || Body aches

|_I Chillsfnight sweats |_| Headache

What was your highest temperature measured?
[ less than or equal to 39.9°F + || Not measured

What day did you start feeling ill?

0 October 2011 0

Su Mo Tu We Th Fr Sa
1
2 3 ] 5 & 7 2]
9 10 11 12 13 14 15
i6 17 18 14 20 21 22
23 24 25 26 27 28 29
30 |




Why Flu Near You?
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Twitter
Haiti in Cholera



Cholera Surveillance in Haiti
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twitter)

Top Trending Topics
#happyl7thbdaybiebs
#isbetterthan
#guttbye

Jensen Ackles

Jane Russell

Ana Maria Braga
Justin Drew Bieber
Rubén Gonzalez
FCAT

TAKS

Search tip

Use an at-sign (@) immediately
before a username to find mentions
of (and replies to) a user. Example:
@mashable will find tweets
referencing the user "mashable”.

TRENDING TOPICS

Realtime results for sore throat

lovelylibra84 Has a fever of 101, sore throat, runny nose,
and a headache.... Sheesh, this being sick sh*t, is for the birds
«(

less than 20 seconds ago via Twitter for BlackBerry®

RiosBia | hate being sick, arghhh this sore throat!!!!...
half a minute ago via web

_Yowinnie Sore throat
iess than a minute ago via txt

MelissaPinkette {of RT @Tunji_O: So Lil John finally got a sore
throat, | guess life can be fair, YEAHHHHHHHHH !!!

2 minutes ago via UberSaocial

AustinKirkland Woke up with a sore throat and stuffy nose.
Lame.
2 minutes ago via Twitterrific

)
<

paperclipears lolol my throat needs to go fuck off and stop
being sore.

2 minutes ago via web

= s

claireduff90 agghhhh sore throat :(

2 minutes ago via web

DiLaNnSeNn Biggest headache and sore throat :(

3 minutes ago via Twitter for BlackBerry®

heidiglamluvvsu @mdotperiod @heidiglamluvvsu I'm feeling
fine just no voice and a SUPER sore throat! How are u missy?>
truly blessed- u goin NAACP Awards?

3 minutes ago via web

J

njnuwantha Symptoms and treatment of sore throat

YRS S WS R WAL T Y T ) A

Have an account? ' Sign in +

New to Twitter?

Easy, free, and instant updates.
Cet access to the information
that interests you most.

.~ SignUp> j

A #NewTwitter

Catch a glimpse of the new
Twitter.com.




Reported vs. Predicted Weekly ILI%
Flu Season 2009-2010 - Region 2

Out-of-sample Prediction ~ error avg=0.37%, min=0.01%, max=1.25%. Std=0.26%




Ameliebaron

% La journée avait si bien commencé, collégues de #RFI primés...
“ mais épidémie de choléra officialisée en #Haiti.

wyclef &
My visit to Sant Nicolas hospital in Saint Marc, As haiti is still
L %= fighting Cholera http://plixi.com/p/53255834

jacquiecharles
Sitting w/a father who just lost his 7-year-old to cholera. Reality
still has not hit

&

»




Using Social Media to Build an Epidemic Curve

Cumulative Reported Hospitalizations (MSPP)
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Estimate Reproductive Number (R,)

Phase 1: Informal sources 1.54-6.89 compared to official sources 1.27-3.72
Phase 2: Informal sources 1.04-1.51 compared to official sources 1.06-1.73
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Mechanical Turk
Malaria in India



Already have an account?
Sign in as a8 Worker | Requester

amazonmechanlcalturk

Artificial Artificial Intelligence

Mechanical Turk is a marketplace for work.
We give businesses and developers access to an on-demand, scalable workforce.
Workers select from thousands of tasks and work whenever it's convenient.

Make Money Get Results
by working on HITs from Mechanical Turk Workers

HITs - Human Intelligence Tasks - are individual tasks that Ask workers to complete HITs - Human Intelligence Tasks - and
get results using Mechanical Turk. Register Now

you work on. Find HITs now.
As a Mechanical Turk Requester you:

® Can work from home ® Have access to a global, on-demand, 24 x 7 workforce
® Choose your own work hours #® Get thousands of HITs completed in minutes
* Pay only when you're satisfied with the results

® Get pald for doing good work
Fund your Lﬂad your
account resulls

‘O 0>.>0

or learn more about being a Worker

As a Mechanical Turk Worker you:



http://www.mturk.com

India Malaria HIT

How are you feeling?

Please answer the following questions about any recent symptoms and malaria prevention habits.

1. Have you recently experienced any of the following symptoms? Please check all that apply.

1 Fever [ Weakness
] Chills
[ Sweats [ Enlarged spleen ] Dry cough [ Back pain

[] Nausea [ Aches

[] Severe fatigue [ Vomiting [ Muscle pain

Proportion of positive
malaria diagnosis responses
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Week startlng
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If you are experiencing a symptom other than the ones listed above, including 'no symptoms', please indicate it here.

2. Were you recently diagn

0 Yes
O No

3. Please check all that app

Sleep under a

— bednet =
Use mosquito

— repellent =

3. Please enter your current » r’ *’
4. Please enter your current | / = /
1 ]
City: "
State: .

Proportion of positive malaria diagnoses respor

Please provide any comments you may have below, we appreciate your input!

Proportion of positive
malaria diagnosis responses
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Conclusions

e Value in the fusion and visualization of distributed electronic
resources (online epidemic intelligence, social networks,
mobile technology)

* Novel Internet-based collaborative systems can play an
important complementary role in gathering information
quickly and improving coverage and accessibility.

* These early efforts at tapping the power of digital tools
demonstrate important steps in improving health systems as
well as engaging the public as participants in the public health
process.
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