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Many people get sick, but few report it...

e The annual health and financial toll of foodborne illness...
— 1in 4 Americans get sick
— 128,000 are hospitalized
— 3,000 die of foodborne diseases
— Costs approximately $2-s4 Billion annually in the US

2.9% of people who get sick seek medical care and few report their illness




... .but they do complain about it on social media

DJ Hickey {¥ 2+ Follow
DJHickey_

Huge shoutout to @Wendys for the food
poisoning. #bothends
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& = Brendan Bognar + Follow
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e

Well food poisoning sucks. Thanks
@olivegarden

1 i
Houston £x 2+ Follow
GaymerMerd

Applied for a place; battled food poisoning (1?);
Forced servitude for the White Queen -
Porcelina. DAY

9:49 PM - 18 Feb 2016




Social media use in the US

86% online

http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/



US social media users by the numbers

68%

62%

Women Men
Sex

64% 68%

Urban Suburban
Urbanicity

58%

Rural

65% 65%
56%

White Black  Hispanic
non-Hisp non-Hisp

Race/Ethnicity

700 (6%

54%

HS orless Some College+
college

Education

90%

77%
51%
l 35%

18-29 30-49 50-64 65+
Age

6o 72% 8%
56%

< $30k - $50k - $75k+
$30k/yr $49.9k $74.9k

Income

http://www.pewinternet.org/2015/10/08/social-networking-usage-2005-2015/



How can we tap into social media to improve surveillance and
reporting?

Chicagoan tweets about
possible foodborne illness

Home About Q&A Press W Follow @foodbornechi

¢ FOODBORNE CHICAGO

Report food poisoning
A project of the Smaltﬂhiuagn

COLLABDORATIVE

Twitter tool captures the
tweet and sends to health
department

If you think you have food poisoning in Chicago, please complete this form. The info will be
sent to the Chicago Department of Public Health so they can take any necessary action.

Did we @reply you on Twitter? Here's why.

We use computers & code to search Twitter for tweets related to food poisoning in Chicago.
We do as much as we can to automatically zero-in on the tweets we think are really about a
possible food poisoning case and really coming from Chicago. Then real humans review the Health department replies

tweets and @reply back to people with a link back to this page. More detail here. to the tweet with a message

and form to report the
foodborne illness




Identify and reply to tweets

&‘ Tamara Ramirez
) __MaraMilady

4 Reply t3 Retweet ¥ Favorite === More

3:45 AM - 2 Nov 2013

Reply to @__MaraMilady

clicking on this link to report it:

Food poisoning is a bitch. Never eating
Chinese again. And | hate this damn hospital

Foodbome Chicago @foodbomechi - Nov 5
ﬁ @__MaraMilady We're sorry to hear you're so sick. We can help you by

foodborne.smartchicagoapps.org/39655870105558...
Detalls “ Reply t3 Retweet % Favorite == More

{¥ % Follow

LovelyStars {¥ -2 Follow
jazhearts

Yep doctor said | had food poisoning & & &

_—— e
(IO

Q@ from Chicago, IL
# Reply t3 Retwest % Favorite = More

5:51 PM- 13 Apr2014

Reply to @jazhearts

@jazhearts Sorry to hear you're ill. The Chicage health department can help.

ﬁ Foodborne Chicago @foodbornechi - Apr 17

foodborne.smartchicagoapps.org/45547842393093. ..

Details 4 Reply t3 Retweet % Favorite =++ More

DaMediaGuy ¥ -2 Follow
DaMediaGuy

UPDATE: I'm back, after 5 days of having
what my doctor says is a stomach virus/food
poisoning from eating at @LouMalnatis

Lincoln Park & & <

4 Reply t3 Retweet % Favorite === More

2:16 PM - 24 Apr 2013

Reply to @DaMediaGuy @LouMalnatis

@DaMediaGuy Sorry to hear you were sick. The city can help you here:
foodborne.smartchicagoapps.org/32713895154459...

Details 4 Reply 1% Retwest % Favorite === More

a Foodbome Chicago @foodbornechi - 24 Apr 2013

DaMediaGuy @DaMediaGuy - 25 Apr 2013
@foodbornechi Thanks!
Details 4 Reply 13 Retweet % Favorite =s= More

Foodbome Chicago @foodbornechi - 26 Apr 2013
@DaMediaGuy You're welcome!
Details 4 Reply 13 Retweet % Favorite =s+ More




Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report

Weekly /Vaol. 63 f No. 32

August 15,2014

Health Department Use of Social Media to Identify Foodborne lliness —
Chicago, lllinois, 2013-2014

Jenine K. Harris, PhD', Raed Mansour, M§?, Bechara Chousair, MD?, Joe Olson®, Cary Nissen, M8?, Jay Bhatt, DO

(Authar affilistions st end of wox)

An escimared 55 million 1o 105 million persons in the United
States experience acute iris caused by foodh
illness each year, resulting in costs of $2-$4 billion annually
(7). Many persons do net seek rearment, resulting in under-
reparting of the acrual number of cases and cost of the illnesses
(2. To prevent foodborne illness, local health departments
nationwide license and inspect restaurants (3) and track and
respond 1o foodbarne illness complaints, New technol
might allow health departments 10 engage with the public
improve foodbome illness surveillance (4), For example, the
New York City Department of Health and Mentl Hygiene
examined restaurant reviews from an online review website
to identify foodharne illacss complaints (5), On March 23,
2013, the Chicago Department of Public Health (CDPH)
and its civic pareners launched FoodBorne Chicago (6), 1
website (heeps://www.foodbornechicage.org) aimed at improv-
ing food safery in Chicago by identifying and responding o
complaines on Twitter about possible foodborne illnesses. In
10 months, projece staff members responded 1o 270 Twiter
messages (tweets) and provided links to the FoodBorne
Chicago complaint form, A total of 193 complaints of pos-
sible foodbarne illness were submirted through FoodBome
Chicago, and 133 restaurants in the city were inspecred.
Inspection repans indicared 21 {15.8%) restaurants failed
inspection, and 33 (24 89%) passed with conditions indicaring
critical or serious violatians. Eight tweers and 19 complain
forms to FoodBorne Chicago described secking medical treat-

ment, Collaboration berween public health professionals and
the public via social media might improve foodborne illness
surveillance and response. CDPH is working to disseminate
FoodBorne Chicago via freely available open source software

FoodBorne Chicago tracked Twirter messages using a supee-
vised learning algorichm (7). The algorithm parsed rweers

originating from Chicago that included “food poisoning”
10 identify specific inswnces of persons with complaints of
foodborme illness. The geographic boundaries used by the
algorithm also included some neighbering Chicage suburbs,
However, follow-up inspecrions were conducted only at restau-
rant locations within the ciry limits. Tweers identified by the
algorithm were reviewed by project staff members for indica-
tions of foodborne illness (e.g., stomach cramps, diarrhea, or
vomiting) from food prepared ourside the home, Project staff
members provided feedback on whether each tweer fir the
erireria, enabling the rweer identification algorithm to learn
and become more effective over time.
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686 Sugar-Sweetened Beverage Consumption Amang
Adults — 18 States, 2012

691 Preventicn and Control of Seasonal Influenza
with Vaccines: Recommendations of the Advisory
Committee on Immunization Practices {ACIP) —
United States, 2014-15 Influenza Season

698 Naotes from the Field: Hospitalizations for
Respiratory Disease Amang Unaccompanied
Children fram Central America — Multiple States,
June-July 2014

700 Naotes from the Field: Malnutrition and Elevated

Martality Among Refugees from South Sudan —

Ethiopia, June-luly 2014

Natice to Readers: Final 2013 Reports of Nationally

Natifiable Infectious Diseases

QuickStats

70

51

7

o

Continuing Education examination available at
htepe/fwww.cde govimmuwr/omejconted _info htmiiweekly

_l/ FUDY@| U Department of Health and Human Services
(‘ Canters for Disease Contral and Prevention
.

Foodborne Chicago first 10 months

o 2.241 Tweets identified and
classified

« 270 Response tweets

* 193 Reports submitted

» 179 Food establishments identified
« 133 Inspections

« 21 (15.8%) failed inspection




Percent of inspections finding serious and critical violations
after complaints from Twitter vs. other sources in Chicago

28%

Serious Critical
m Twitter m Other

22%

20%
16%




Taking the show on the road

Home About Q&A Press W Follow @foodbornechi _
¢ FOODBORNE CHICAGO

Report food poisoning
A project of the Smaltﬂh’icagu

COLLABORATIVE

If you think you have food poisoning in Chicago, please complete this form. The info will be
sent to the Chicago Department of Public Health so they can take any necessary action.

Did we @reply you on Twitter? Here's why.

We use computers & code to search Twitter for tweets related to food poisoning in Chicago.
We do as much as we can to automatically zero-in on the tweets we think are really about a
possible food poisoning case and really coming from Chicago. Then real humans review the
tweets and @reply back to people with a link back to this page. More detail here.

A DIME A DOZEN

BY GUHMSHOO

WWW BITSTRIPS COM

STLOUIS"MO%’GOV Services Government News

Government Departments and Agencles Health Fovironmental Health Food Control

Food Safety STL

Helping City of St. Louis residents report cases of foodborne illness to the Department of Health through social

media
i L TCTE R —
What is Food Safety STL?
o Easy way to ensure your favorite greens are safe to
Food Satfety STL odSafetySTL® ) is a Twitter acc et f:p for eatl

residents (o reg ses of suspected ‘oodbarne i further
Interact with the Departme {ealth. Meanwhile, a sponding
inte oclal media application will capture tw

use keywords related to foodborne Iliness 19 FoodBake
rad m the center of the City of St. Lous. These captured twe g Healthiap athe
will prompt a respense from the Food Satety STL Twitter account to CODC Investigating #Salmonelia outbreak linked to shell
provide further informaticn on reporting® 1. After a reporte 1 has eggs - @41ActionNews ow.ly/MDH2304P thd

en
ed within a 25 mile

been submitted, the individual e ther a follove-up reply
tweet and/or an email providing him/her with a case number.
Complaints that fall outside of this Jurisdiction will be appropriately
referred to the corresponding lacal health department and the state
health department.
(twitter com)
Report faodborne g th Twitter® o nl

_@@ FOOD SAFETY STL

ANEW WAY TO HELP FROTECT ST, LOLIS FROM FOODBORNE ILLNESS.
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HealthMap Foodborne Dashboard

Kara Sewalk, MPH
Program Coordinator
HealthMap | Innovation and Digital Health Accelerator
Boston Children’s Hospital

=% \ Boston Children’s Hospital
z% Innovation & Digital
= Health Accelerator
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The Digital Phenotype




Foodborne Outbreaks Reported Online in past year




800M Foodborne tweets over 4 years

Twitter #DataGrants selections

Thursday, April 17, 2014 | By Raffi Krikorian {@raffi), Vice President, Platform Engineering [18:34 UTC]

i In February, we introduced the Twitter #DataGrants pilot
program, with the goal of giving a handful of research
institutions access to Twitter’s public and historical data. We
are thrilled with the response from the research community —
we received more than 1,300 proposals from more than 60

different countries, with more than half of the proposals coming

from outside the U.S.

After reviewing all of the proposals, we've selected six institutions, spanning four
continents, to receive free datasets in order to move forward with their research.

chool f ton Children’s Hospital (US): Foodborne
Gastrointestinal lliness Surveillance using Twitter Data
NICT (Japan): Disaster Information Analysis System
University of Twente (Netherlands): The Diffusion And Effectiveness of
Cancer Early Detection Campaigns on Twitter
IC (US): Do happy people take happy images? Measuring happiness of

cities

University of Wollongong (Australia): Using GeoSocial Intelligence to Model



Real-time detection

doctor



maddv Tk Fallow
‘@‘ Val {X Follow

WholeFoods | already have an APOLOGY
| letter from your GM for the first incident, my

gf got sick from food poisoning, and my
lawyer Is on it
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Real-time detection

+ HealthMap Foodborne lliness: St. Louis  Cities~

validated W e &

10.25.15

10.25.15

10.24.15

10.23.15

10.22.15

10.22.15

10.22.15

@toddyrockstar | rewatched ur shows on my

birthday,| got sick(food poisoning from the
restaurant)&amp; it cheered me up. Music
makes me happy.Ty

before | got food poisoning @
https://t.co/D646YUWKr8

Hey it might not even be my gallbladder |
could have food poisoning this is so bad
though LOL way to cheat day yesterday!

Via @NPR: Yelp Reviews Can Take Food
Poisoning Viral https://t.co/yCWtJH6Zig Ok,
so this may be the single redeeming aspect
of Yelp.

@ky_iamme yeah food poisoning is a bitch..
| swear my body is so stiff | can barely move

#FoodSafety and the #Internet can be your
best friend or worst enemy
https://t.co/'yWRHHH8TXxo

I'll never eat fast food again.. Make my

words!! Food poisoning is a MF

details © ¢

details © ¢

details © ¢

details © 9

details © 9

details © ¢

details © ¢

Jared Hawkins (Logout)




Classifying tweets in the Dashboard

+ HealthMap Foodbome lliness: St Louis Jenine Harmis (Logout)

Showing classified tweets for St Louis:

St Louis

.::t :.
LR N
LAR 4 N
R
_s': R Label Definition Example Tweets
E . Twegt AUt * I'm straight hella sick with food poisoning
- possible current : o ) . :
= case of foodborne * Well, things didn’t go my way this weekend in St. Louis. | got some
= =~ iIness bad food poisoning and couldn't... https://t.co/dmYeuyfGOR
'-_ Unable to distinguish ¢ Woohoo possible food poisoning @
b whether tweet is * BREAKING: Food Poisoning SUCKS
. relevant or not + Chipotle will close restaurants briefly on Feb.8 to address food safety
‘.‘ relevant issues: Successive food poisonings... https://t.co/ZbbTgTh77Zm

Not Relevant * Hope | don’t get food poisoning from lkea.

Not about a possible
— current case of
foodborne illness

» Food poisoning makes you terrified to eat any food ever again
* 48 Million People Get Ill from Food Poisoning Says Chef Remi
https://t.co/Sj7ThepmmwF#pr




Real-time detection

4+ HealthMap Foodborne lliness  Cities- HealthMap Demo (Logout)

Beaver Brook
Reservation

60
Storer Conservat Cedar Hill Reservation
servation

Bentley University

-

Prospect Hill Park

1 vman Map data ©2014 Google " Terms of Use Hepbrl amap errbr

Bed& 11.0614 think this school gave me food p g agair 03:48:47 PM

Twitter user details

your, dreams

Tweets: 14276 | Friends: 128 | Followers: 318




Forest Park

Citizen Engagement

Respond to Tweet

EMPATHY AUTHORITY ACTION

Sorry to hear The City of STL Dept. of Health can Click here:
you're ill. help.

Report here:
Sorry to hear The City of STL Dept. of Health can
that. assist you.

That sounds
terrible!

@adrienneleigh

104 characters remaining

W

website
Tweets: 72831 | Friends: 1090 | Followers: 1466



Citizen Engagement

Matthew Kissel
Hey thank you. Thank you for the food poisoning. All | wanted was a
nice chicken sandwich dinner and you do me like this. Wow.

FoodSafetySTL
sorry to hear you're ill. The City of STL Dept. of Health
can help. Report here: http:.//




Citizen Engagement

+ HealthMap Foodbome lliness

Food Safety STL

Additional Case Details

Was this food eaten at home or at a restaurant?
Home = Restaurant

* R

What restaurant did you eat at?*
What is the restaurant address?
What type of food did you eat?*
When did you eat it?*

What happened?

How many people got sick?*

The City of St. Louis Department of Health would like the following information in order to
contact you directly if needed:

Name
Phone number*

Email address

tlined in our




Data Sharing




THE FOOD SAFETY STL PROJECT

Using Social Media to Detect Potential Foodborne Outbreaks

Candace Da Silva, MPH
City of St. Louis Department of Health




City of St. Louis
Department of Health (STL-DOH)

* Existing Surveillance

Person
Person eats at Person gets renorts to | Case enters | tioati
establishment sick pCSEi ' . system nvestigation




Foodborne lliness in City of St. Louis

City of St. Louis
Food Facilities

and Complaints 2
2016

Food and Beverage Complaint
Types, 2016

[CATEGORY
NAME]

[PERCENTA
GE]
Illegal Establish
Establishme SLaphshm
nt ent
59 Foodborne Problem
lliness
Legend
- Park or Greenspace
®  Food Complaint
Food Facilities
[ ]
[T Ry
I 77-106 Prepared b o
B o7 Ciy o St Lous Depatretofeat 2016 Annual Environmental Health report,
I <2 tore P 1 Fesearh City of St. Louis Department of Health




Foodborne Illiness Complaints

Number of Complaints Reported (2010-2016)

« 200 416 %0
‘g 00 394 354 348 351 383 .
s T Table 1. Total food establishment
5 200 complaints reported to City of St. Louis
e Department of Health from 2010-2016
< 2010 2011 2012 2013 2014 2015 2016
Year

Foodborne Illness in the City of St. Louis (2009-2016)

[==]
(=]

62

L, " Table 2. Total foodborne iliness
. complaints reported to City of St. Louis
Department of Health from all sources
2009 2010 2011 2012 2013 2014 2015 2016
tear (2009-2016)

# Complaints
[ S o
(=] o (=] o

=8=4#Complaints of Foodborne Illnes - Performance Measures 2016

#Confirmed Complaints of Foodborne Illness

2016 Annual Environmental Health report, City of St. Louis Department of Health



Implementation at STL-DOH

* Social Media surveillance prep
* Website pages, live feed
* Twitter handle posts
* Knowledge, staff training, troubleshooting

L C | & hitpsy/www.stlouis-mo.gov/government/departments/health/ervironmental-health/focd-control/focd-safety-stl.cfir
» ] W Home ’ Moments Search Twitte Q Have an account? Log in-

STLOUIS‘MO +GOV Services Government News Sea

Mayor Francis G. Slay

Government ¢ Departments and Agencies  Health ) Environmental Health | Food Control

FOOD SAFETY STL

ANEW WAY TO HELP PROTECT ST. LOUIS FROM FOODBORNE ILLNESS
BROUGHT TO YOU BY THE CITY OF ST. LOUIS DEPARTMENT OF HEALTH

Food Safety STL

Helping City of St. Louis residents report cases of foodborne illness to the Department of Health through soci
media

Twests o rollow

What is Food Safety STL? R .

Fizza Recalled

Food Safety STL (@FoodSafetySTLE 1) is a Twitter account set up for
residents to report cases of suspected foodbarne iliness, and further
Interact with the Department of Health. Meanwhile, a corresponding
intern cial media application will captur: 2ts that mention or
use keywords relatad to foodborne illness o within a 25-mile

radius from the center of the City of 5t. Louis, These captured tweets
rempt a response from the Food Safety STL Twitter account to

TWEETS FOLLOWING FOLLOWERS LIKES LISTS

141 43 46 11 6 L+ Follow

wil

ked to aating Costen

Tweets Tweets & replies

p further information on repartinge 1. After a reporte o has - nd don't =at it g FOOdSafetySTL
been submitted, the individual will e gither a follow-up reply e @ STL E Enn STl Retwe
tweet and/or an email praviding him/her with a case number, " - P N ~
City of St. Louis residents can report USDA USDA Food Safety (USDARood y - et
Complaints tl'mt fall outs d‘-:- m|m5|'l|'lrls|c-;ct|m will be (||:|)I'J||)I' ately o in L ares. To be sale, cases of suspected foodborne illness, % Everybody loses when food becomes unsafe. Use these #F
'f,_flt'::ellf':,.l:_;}'t" pancing focal health cepartment and the state : . and further interact with the Department tips for a winning game plan at your #SB50 party!
S of Health (@CityofSTLDOH). youtu be/WTIppyrmoH8

@ stLouis, MO

[rwitter.com]

Report Foodborne lllnesses




FOOD SAFETY STL o5,

(o)

ANEW WAY TO HELP PROTECT ST. LOUIS FROM FOODBORNE ILLNESS =
BROUGHT TO YOU BY THE CITY OF ST. LOUIS DEPARTMENT OF HEALTH 3

In the first seven months of use...
* 442 tweets captured by Dashboard

tweet to Citizen

* 193 relevant and received a reply Secs B
* 13 reports filed E
* 5 in jurisdiction :
* 31 reports filed via other A

mechanisms

Mumber of reports



Inspection results for Food Safety STL
Dashboard vs. other reporting mechanisms

No significant difference

50%
In proportions (p=.60).

40%
30%
20%

0%

No violations Non-critical Critical

B Dashboard ™ Other sources




Dashboard Reports By Jurisdiction

January 2016 - December 2016
In Jurisdiction Out of Jurisdiction

e City of St. Louis: 10 Reports * St. Louis County: 4 Reports

* 9 Inspections Completed
L * St. Charles County: 2 Reports
* No Violations: 4

e Non-Critical Violations: 3 » Out of State: 3 Reports
¢ Cl’itical Vi0|ati0nS: 2 ° Cllnton County’ ”_
* 1 Attempt to inspect; * Walton County, GA

seasonal facility * Riverside County, CA



For 2017, thus far...

Reports received: 7

 St. Louis County: 4 Reports

* 1Inspection discovered 5 Critical Violations & 4 Non-Critical
Violations

* Springfield-Green County: 1 Report
* Inspection discovered 3 Critical Violations

* St. Charles County: 1 Report
* Inspection discovered 1 Critical Violation

* City of St. Louis: 1 Report
* Partially completed form




Strengths of the Dashboard

* Encourages interaction with residents on foodborne illness

Jennie
. W FoodSafetySTL Hey _that's pretty good.

* Increases transparency and trust of health department

1@\1@ Carrie Z
m @ FoodSafetySTL Thanks. It was of my own doing. Nothing to report
except my stupidity. :) But good to know about this sitel

* Increases public knowledge of reporting processes

FoodSafetySTL

@ @grvansSlyke Sorry to hear you're sick. The City can help you report it.
hitp://foodborne.healthmap.org/requestinfo?PH

F:;» Gail Luscombe {x 2 Follow

6}

@FoodSafetySTL wow, neat servicel (I got sick
in Atlanta, so you're off the hook...)



Challenges of the Dashboard

* People like us but they don’t report!

) Matthew Rodocker liked your Tweet

L 2

* Reports from out of jurisdiction

ot Chase Brown
o | ([@FoodSafetySTL thanks fam, means a lot, but it's them darn lowa people that
B got me sick

* Big Brother is watching (trust issues)

aubbrieee[)

MY R _
f_:‘l DFoodSafetySTL I'm no shitch.

el 0



Looking Forward... next steps

e Increasing support from STL-DOH staff
- Developing promotion strategy for staff & citizens

« Collaboration with Yelp
- To post most recent inspection grades/ratings

« Application to other health topics

- .. ". -
Su1c1dal1ty
: (Current)
Hospital Quality Alert LHDs to concerns like standing
(Current) water and mosquitoes

(potential)



Project Team
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