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Overview of Research Areas

Detection and
characterization of
illicit online sales of
opioids, controlled

substances and other
illicit drugs

1" ARTIFICIAL INTELLIGENCE

This machine-learning upstart trained
software to snare online drug dealers.
Now it's going after fake coronavirus
test equipment peddlers

US govt-funded outfit hopes to kill off web quackery
that puts us all at risk

By Matyarna Quach 10 Apr 2000 & S 58 QD war e

Detection of various

COVID-19-related
issues including fake
treatments, symptom
reporting, and other
public health data

Opioids and the Coronavirus
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Preliminary data on
opioid and COVID-19
related topics we are
exploring in ongoing
and future research
activities
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COVID-19 Pandemic

Opioids and COVID-19
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Figure 1. Summary of study methodology
Step 1: Data coltection

Converted JSON (JavaScript
Object Notation) Files:

collected from July 2018 to
October 2018

intemet sale of
ontrolled substances

) Objective: To identity
Instagram posts
associated with illega

l(

12,857 posts containing keywords

|

Instagram public website data |

I I

| Data colected via Python Web |

| scraper from Instagram publicly |

+  lacing website using hashtag (#)

| controtled substance search |
orms

I I

Deep Learning Mode!

~ |
-Score

| We used a Recurrent Neural

M 95.90% -—, Network (RNN) with long short-

é | term memory (LSTM) unt. The
| model identfes syntax patterns
|
|

+  In posts for classécation
D (patterns of lext that correlate 10 H
¢ language syrtax associaled with |

Manual identification

1 Wentification of instagram
. posts associsted with illegal

|
Evaluation |
Used 10-folder cross | dnug seling (ground truth)
validation to evaluate the
performance of our 4= | Rancormiy arvde cotected
A= | data info training data set for
model. We compared of | usen doep leaming moder
the performance with 3 |
|

other models

l Step 3: Signal Instagram posts analysis

1228 posts
comprised of 267
users

v

n Selling and Buying
232 detected comments associated
n with seling and/or buying

| Content Conding

i Using our manually annotated
| ue positive dataset, we
|
|

Confirmed Drug
Dealer |,

Drug Dealers
Detected:

idertified characteristics of
1 posts including drug type.
image, and ofer 10 buy/sedl

Data Collection and Surveillance:
Combination of use of public APIs and
webscrapping to collect content from social
media platforms (Facebook, Twitter,
YouTube, Instagram, etc.), e-commerce
platforms, search engines and the dark web.

Analysis: Strategic approach using
different approaches in big data including
natural language processing (NLP), machine
learning (including deep learning) coupled
with manual annotation from subject matter
experts.

Reporting and Visualization: We conduct
academic research to validate methods and
findings, are building data visualization
dashboards for specific use cases, and can
conduct in-depth analysis for specific issues.
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Select Digital Drug Dealer Results (categories)

EXAMPLES OF INSTAGRAM POSTS

marklewis4688 EZ3

1 post 1 follower 0 following

Mark

Order now for quick delivery
Telegram:marklewis2k
Phone/WhatsApp:+17165015867
Wickr: marklewis
Hangout/Mail:marklewisjr2@gmail.com

chukoloriddie00123 « Follow

chukoloriddie00123 #xanxiety #xanarchy
#xannaxgang % % W W W N
#xannyfamily #xannys #xanx #xanxiety @
#adderall®@ #adderrall #adderallandredbull
#oxy #oxyshred #oxytocin #oxycodine
#oxycotton #inhaler #inhalemee #snort
#snortingcoke #anabolicsteroids #steroid
#nosteroids #steroid #nosober

CONTACT AT

TX +1(209) 806-3381
Whatsapp.+18143134198

Wickir .georgerandy

L — ———— | et e

Figure 4. Examples of Instagram posts with suspected drug products (user information removed). The 5 unclassified pictures include (1) clear capsules
with white crystalline granules, (2) cups with pink liquid, (3) blue and white capsules with no drug identification, (4) plastic bags of blue crystals, and
(5) a bag of white crystals with a label “B™.

(1) (2) (3)

(a) (5)
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INSTAGRAM COMMENTS STUDY MACRO RESULTS l@'
(in review) Instagram

@ derrickwilliams369 « Follow

. N It e | M e A
DW Reg

* Number of Comments
Detected: 5,462 comments
comprised of 1,706 users
including 160 interactions (e.qg.
expression of interest)

) e ndakaequaresma we sell all kinds of
products, pills, marijuana reseach
chemils etc . visist our website below
https://therightpaths.com
WhatsApp +1 (518) 992-4281

16W Reply

« Themes Detected:
1. Delivery information
2. Access and pricing
3. Dealer2Dealer and D2C
interaction

hammigas Pharmacy pills,

Wickr: Pillsman80

Kik: Pillsman80

Text/WhatsApp: +1 (252) 701 1301
Pain and anxiety meds, descrete and
overnight delivery with tracking

* Hybrids: Dealers who also have
OLPs and spam-like content from
OLPs?




% LOGIN @ REGISTER & CART @ CHECKOUT
= (B Youlube i © G

G Gall Us: +1(330) 2491381
B Mail Us info@onlinepillsstore.net

BLOGGER CONTACTUS ABOUTUS m T“?;L "RIBE

Shop +1 (330) 249-1381

‘ PAY FOR YOUR ORDER VIABITCOINS AND GET 30 EXTRA PILLS OF -
YOUR CHOICE.

Showing all 9 results I Default sorting v l

Ramiro Nunnally 5 mor

and roxycodone online with
e Pills Store for your best pain

Have you been lookin
no prescriptions and

pills and enjoy discres
http://onlinepillsstore
Wickr: legitsupply745

Klk . Iegltsupp|y745 Adderall Hydrocodone Methadone (Dolophine) Oxycontin
Call or Text: +1 (757) £300 e $5.00
Show less - " .

@ ®  REPLY

He Was a Drug Cop. Then His

. s . Daughter Overdosed on Heroin.
Snorting prescription pain pillsis n The Atlantic @
1K views
298,686 views 31K view
Is your dentist ripping you off?
Denver7 - The Denver Channel Hidden camera investigation...
Published on May 16, 2013 CBC News @
839K views
5/16 10 pm - Teens across the De
high, but they're snorting and smol " . Walgreens pharmacists now
has more. Roxicodone Valium (Diazepam) Xanax (Alprazolam) turning awn'; some customers...
hhAd *rhk hhhhh WTHR
SHOW MORE \
$6.00 $4.00 $6.00 3 47K views



Comment/Reply Types
* Drug Dealers

g john cutter 5 years ago
QUALITY METHADONE,OXYCONTIN, AND OTHER PHARMACEUTICAL MEDICATIONS FOR SALE CONTACT AT cuttersinternational@gmail.com for
’ l
. -

more info on pricing and packaging.
\J
P
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* Online Pharmacy
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g rosebien lara 3 months ago
http://remeddypharmacy.com/product/buy-dilaudid-hydromorphone-online/

o) BuyPercocet O’nline
& ®  REPLY :“:Wm ‘”'"
* User-mention e
N
(Not selling but mention the place to buy) o

CATIGORY:
g Maxime Maxime 3 months ago
Chaoss an option

| buy my gnxiety pills at www.legalpharmaonline.com for more than two years and | am satisfied with their products, | highly recommend this
source
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DARKWEB SCANS T@)'

PRELIMINARY APPROACHES

By « Surveillance Strategy: Use of python
Reviews

Z¥04  2019-09-03 m

My experience with the vendor bluemagic was excellent. Very good communication. | received my order successfully in the window of time given. | tested the product and it
is legit. Thanks!

Sandoz Oxycodone Oxycontin 80mg Genuine Pharmacy £142.0(11.0 pills)

Sandoz Oxycodone Oxycontin 80mg Genuine Pharmacy £290.0(28.0 pills)

——
R,

ﬁ; ' surveillance

h*****§ 2019-08-28 m
- |

ol L T - Early Results: Large marketplaces (10K+
= ‘""" - listings) — mid size (2K) — small (less than
e 1K), different countries of origin/language,
: transaction information, pricing based on

volume, multiple languages




Common Links and Possible Connections
(social media-surface-dark)

THE RIGHT PATHS
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PAIN PILLS, ANXIETY MEDS, SLEEPING PILLS, OPIATES,
STERIODS, HEROIN, HASH, CRYSTAL METH, XANAX, NO
PRESCRIPTION, COUGH SYRUPS, COKE, CODEINE, COCAINE,
ACTAVIS PROMETHAZINE WITH CODEINE COUGH SYRUP, PO
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AMERICAN " m Trump declares OplOIdS a pUbIlC health z

emergency — how robots can help
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Some researchers say onswers [0 the oploid crisis con be found on Twitter

Al Scans Twitter for Signs of j—
Opioid Abuse
Geotagged tweets using slang like “dummies,” “Captain Cody” or other drug handles could help

pinpoint clusters of opéoid problems more quickly than traditional methods do
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Social Networks Are Losing A Deadly Battle
With lllegal Online Pharmacies
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Donald J. Trump &
@realDonaldTrump

REVOKE 230!

11:15 AM - May 29, 2020
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Post-Digital Pandemic

“Infoveillance”?: Using sources of Internet-
mediated data to better understand public
health concerns, including in the context of
outbreaks and pandemics.

COVID-19 Frauds and Cybercrime:
Documented cases of COVID-19-related digital
misinformation, cybercrimes, online frauds (e.g.
robocalls, phishing scams, fake products sold
online)

Ongoing Research: Using big data, machine
learning, and data visualization to identify,
characterize and assess different impacts of the
CQOVID-19 pandemic using different sources of
data (e.g. social media, online site, media,
public health statistics, GIS, etc)

Coronavirus scammers are flooding social

madia with fake cures and tests

" ARTIICIAL INTELLIGENCE

This machine-learning upstart trained .

software to snare online drug dealers. Blockchain Professor Adds
Now it's going after fake coronavirus Coronavirus To Curriculum As

test equipment peddiers Classes Go Remote
US gowvi-funded outfit hapes to kil off web quackery

that puts us all at risk Q [P —
By atparvs Quanh 20 A 000 8 08 3 ‘Y

Machine Jeamng sofware 10 snare scammers hawiing fake COVID-1%
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EARLY OUTBREAK POPULATION SENTIMENT AND BEHAVIOR

Notifies Hospitals Hospitals
(320 Posts)

0

Huanan Seafood Market
Closed

Ruled out SARS & MERS 9

Novel Coronavirus

First case outside of
China

0

First case outside of
China

5 1 2019 January 1, 2020 January 5, 2020 January 9, 2020 January 14. 2020 January 14. 2020
ecember 31, ) ) . .
o Using public policy to address Laboratory test results ruled out Causative agent preliminary First (t?o(;c?n?l_\;]lrl.Jls czse First ?o(;c?n?r\gr%lls czse
Wu.h.an Healt.h Comm'[55|on ) major social, economic, and !‘espiratory p.ath'ogens, such as identific.ation of anovel reportedin fhatfan reportedin fhailan
notifies hospitals of a“pneumonia health issues that affect how influenza, avian influenza, coronavirus
of unclear cause” and orders them and where we live adenovirus, the Severe Acute
to report any related information ' Respiratory Syndrome
coronavirus, and Middle East
100.00% Respiratory Syndrome
coronavirus, as the cause.
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DIGITAL CONTACT TRACING
(MARCH 2020)

Figure 1: Volume of total signal twitter posts fillered for COVID-19 symptom
terms and confirmed symptom posts plotted over the study period (March 3-20,
2020)

Theme?

Posts

N (%)®

Example Conversation®

Conversations about symptoms

Self-reporting
of symptoms
(first-hand)

Second-hand

reporting of
symptoms

3,465

(100%)

“1/l went to ER day before Asked by Dr why | was there | said “i
have Coronavirus symptoms.” (I really do.) He laughed; asked
what symptoms were. | gave all the Coronavirus symptoms. He
said ‘I believe you have an upper respiratory virus. Let’s give
you a steroid shot.”

“l was in the ER last night put into isolation in [LOCATION] (near
[LOCATION]). Met their criteria to isolate. They said can’t tell me
if I have it or not bc can’t test advises to isolate. Then promptly
escorted out of the hospital w/o paying co-pay. Yes there’s a
problem”

“This is the moral quandry | had today. | have 2 of 3 symptoms. |
was lin contact with someone who was in contact with someone
who tested positive. | couldn't go to the er or urgent care as |
was concerned about spreading it.”

“Contacted the er and [FACILITY NAME] in [CITY] because my
daughter has a runny nose fever and a sore throat. | was told
they’re testing for everything else before testing for coronavirus.
Is that backwards or am | trippin? #CoronaVirusSeattle”

“So my niece got taken to the hospital with signs of COVID in an
ambulance. Very scared but I'm hopeful it’s not that. Hopefully
it’s just a croupy cough and a fever or something, fingers
crossed.”

Conversations about symptoms concurrent with other themes

Symptom 512 “Hey [NAME] why can’t we get tested for COVID-19 in

reporting and [LOCATION]? My wife has all the symptoms but ER said no

lack of access | (14.8%) | testing unless you're admitted.”

to testing . . . . )
“Friend stays in Metro Detroit. She had worries about having
COVID-19 symptoms. She went to Beaumont for testing. Waited
2 hours to be sent away. No fever and no known contact with
anyone with coronavirus. But how do you know with scanty
testing?”

Conversations 780 “My spouse, 4 yrold and | are almost better now. We were sick

about about ten days. Don’t know if it is Corona because we could not

symptom and (22.5%) | getatest. Feverlasted 3 to 4 days. No cough for us. Consistent

recovery headache, chills, sore throat. Reduced appetite for a few days

Hydrate! Nap!”




Tweet

Dr. Coronavirus

FLASH SALE: ALLTEST 2019-nCoV IgG/igM RAPID
TEST - (COVID-19)
Diagnosishttps://t.co/ODOP3midgeToday's FLASH
SALE feature the ALLTEST 2019-nCoV I1gG/IgM RAPID
TEST - Reliable Coronavirus Disease 2019 (COVID-19)
Diagnosis

% I b Coronavirus Vaccine

.' .

bo—e Growps Reviews Phatos Nore » W Lo Q
About e Croate Post
o ; lag PROteViceo Q Checkin - Tag Friends
§%y Covonavirus vaccine
v t. Magut 11 - O
o Covid-10 vactine ready for order, you Cin hive & dose really s000!

Made in China. Cosonavirus vaccine! be the fiest one 1o get &) just
Sand LOK for a0proval, 50K vaocines mandmum per order

BATenager Bgmed corm_ See Nore

ALLTEST 2019-nCoV IgG/igM Rapi

For Rebadie Corvnavires Diease 2019 (COVID- 7

ALLTEST 2019-nCoV IgG/igM Ra

) e 10l Coronavirus Visccine made in For Retadie Carvnavicws Dseore 209 (COVID 1

China, in lrge quantities.
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ebay ==, | F— 1 —

Back to home page | Uisted in category

HOT 25Pack One Step Test for Novel s i cantbans
IGWIgG Antibody (colloidal gold) 25 Servings 00 Wi confidence

One Step Test

50PCS
m | for Novel Coromavirus 019 nCoV) —

f

Hi my friend, gald to know you. We are supplier of covid-19
“é = 3 Savs 940 et rapid test kit in China, do you interest in it?

Timothy Mackey, MAS, PhD Q
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Figure 2. Timeline for volume and topics of signal posts related to suspect coronavirus disease products on Twitter and Instagram. PPE: personal protective equipment.
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Misinformation and Social
Science Studies

Misinformation: Study in review that reviewed
1.1 million tweets after President Trump
misinformation tweet about benefits of
hydroxychloroquine. Primary finding, 84.0%
promoted misinformation or positive sentiment
about drug.

Networks of the “Liberate Movement”: Pro
liberate groups on Twitter are highly
concentrated and have more focused message
propagation compared to anti-liberate groups.

Vaccine Hesitancy: Facebook townhall on
COVID-19 clinical trial for Navajo nation had
62% of comments related to vaccine hesitancy
and 9.7% related to misinformation.

How Trump and his son helped make a Covid-19 conspiracy theorist
go viral in a matter of hours

A doctor who thinks alien DNA is used in medicine now says
hydroxychloroquine is the cure for Covid-19

By Sara Morrison and Rebeccs Hellwe: Updated Jul 28, 2020, 7.03pm EDT

f 57 ' SHARE

=0 SCARIEST PART OF
; ANY MOVIE?

Figure 1. Number of Signal Tweets with keyword “Liberate™

with
y: Anthony S. Fauci

BWOK LIVE: @NezLizer2018




Number of Tweets

U.S. President Donald Trump’s July 27% |
retweet of a viral Breitbart video featuring

Houston doctor Stella Immanuel

)
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Volume: 2.5 million
tweets collected, 1.1
million reviewed

Results: 956,590 either
misinformation or
positive sentiment, liked
2.1 million times by
280K unique twitter
users

Themes Detected (10
topics):

1. Reposting
misinformation
video with support
Claims of efficacy
Conspiracy
theories
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HISTORY OF GLOBAL SUPPLY CHAINS & OUTBREAKS?

Pancternsc (HIN1| 20090 e o 0604y 3080
Nty of atxrshory cos1red Canes 3 reported 13 WHO

’?*’

1 io

How Coronavirus Could Im the Global
Supply Chain by Mid-Marc

First major outbreak in the Estimated 60.8 million cases

omﬁlgrzzllr}i\ef\:f;:r:i?satﬁy era of globalization, primarily and 12K+ dgaths in U.S..
) T e - ! regio.nal but impacted 26 alone, wngdW|de pandemic;
i oreiadh relenes el countries; pandgmlc marked by travel
0 . restrictions, meat product
SUppIy ch?ms, supply il bans, antiviral stockpiling,
storage with pallets in 1925 supply chain disruption

2003 - SARS 2009 — H1IN1 Prediction thousands of companies to throttle
down or shut down manufacturing. Retreat to
national supply chains and exposing risks of
globalized supply chains?

1918 — Spanish Flu



COVID-19 Supply Chain
Impacts

US food supply chain: Disruptions
and implications from COVID-19

Consumer Spending: Initial impact of panic

buying/hording in combination with potential . o T Sem —
" The ongoing impact of COVID-19 on global

decrease in consumer spending has differential supply chains
impact on different industries (e.g. travel, etc.) S

Travel, Movement, Social Distancing and .. e
Trade Restrictions: Impact of travel restriction L — o
: c c = 108 e - emic shou a ®

on labor flows; social distancing on ﬁ'.}yfégacfﬁ‘.??o?dﬁiﬁi’e quitable access =
. . . . iy to medicines

manufacturing capacity; trade and shipping e —

bans on distribution and logistics; increasing

. ege . . Study finds increase in fake posts and
digitization of supply chain channels? scams tied to COVID-19

Researchers found thousands of financial scams and lake poats linked 1o COVID 10 on
Twitter and Instagram

Policy, Black Markets, and Nationalism?: ® s
Concerns about trade retaliation and
protectionism; fake COVID-19 and other =
products flooding supply chain; “vaccine . Fﬁ i
nationalism”? =X
| i
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Mackey 2020

Obligations
=3
— GLOBAL
=7 POLICY G2)

womeTaune

O

Sustainability,
Innovation and Cost

COVID-19 & FUTURE
HEALTH

NEW PARADIGMS IN GLOBAL EMERGENCIES
PROCUREMENT

o 30 GOV 19 Voatn JACT) Acoatmrater

Supply Chain

Gavi@) omeowwns ¥Unitaid

Next Generation
Health Supply

Chain and A2M
Governance?

* Global organizations working to

harmonize trade, IPRs, and
foreign policy for pandemic
response and preparedness

* New pooled procurement to
ensure equitable access to
health commodities?

* Role of technology in
establishing sustainable and
resilient global supply chains?



OTHER RESOURCES COVID-19

Published Papers: Focused on
digital solutions to address
COVID-19 challenges (detecting
symptoms, addressing fake
COVID-19 products, identifying
behavioral patterns, geospatial
trends) and policy issues (access
to medicine)

Ongoing Projects: Examining
impact of COVID-19 on SUD;
project with NHK on early origins
of outbreak in China; vaccine
hesitancy studies; trade and

COVID-19; other social media and

big data analysis COVID-19
research

CONVID- 19 and sk 4o the wpply and quaity of bests, drogn. & VBRI

et

Li J, Xu Q, Cuomo RE, Purushothaman V, Mackey TK. Data Mining and Content Analysis of
Chinese Social Media Platform Weibo During Early COVID-19 Outbreak: A Retrospective
Observational Infoveillance Study. JMIR Public Health Surveill. 2020;6(2):e18700

Mackey TK, Purushothaman V, Li J, Shah N, Nali M, Bardier C, Liang BA, Cai M, Cuomo RE.
Machine Learning to Detect Self-Reporting of Symptoms, Testing Access and Recovery
Associated with COVID-19 on Twitter: A Retrospective Big-Data Infoveillance Study. JMIR
Public Health Surveill. 2020;6(2):e19509.

Kohler JC, Mackey TK. Why the COVID-19 Pandemic Should be a Call for Action to Advance
Equitable Access to Medicines. BMC Medicine. 2020;18:193.

Mackey TK, Li J, Purushothaman V, Nali M, Shah N, Bardier C, Cai M, Liang BA. Big Data,
Natural Language Processing, and Deep Learning to Detect and Characterize lllicit COVID-19
Product Sales: An Infoveillance Study on Twitter and Instagram. JMIR Public Health Surveill.
2020; 6(3):e20794.

Cuomo RE, Purushothaman V, Li J, Cai M, Mackey TK. Sub-national Longitudinal and
Geospatial Analysis of COVID-19 Tweets. PLoS One. 2020; in press.
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Part 3:
COVID-19 and

Opioids

Preliminary Data@



COVID-19 and Opioids: Dual
Public Health Emergencies?

Opioid Overdose: Increases SUD behavior, relapse, and
opioid-related overdoses due to social, economic, and
other treatment access-related stressors (deaths of
despair) (data points: urine tests and ED non-fatal
overdose)

Treatment: Lack of access to addiction specialty
treatment services or naloxone prescribing. Potential
closures of state and private SUD treatment centers (in-
patient and residential), inability to admit new patients, and
potential state revenue shortfalls for addiction treatment.

Related Health Risks: Opioid use impact on respiratory
and pulmonary health that can impact susceptibility. Link
to mental health and SUD, etc.

lllegal Sourcing: Lack of access to legitimate sources or
treatment options may drive opioid users to illicit sourcing
points both online and offline.

The Opioid Epidemic During the COVID-19 Pandemic

Darvelle F, Haley MPH, PRO; Richard Saitz, MO, MPH

Drug overdose deaths in the US increased in 2019, despite a
slight decrease from 2017 to 2018; this increase was largely
driven by illicitly manufactured fentanyl.! The opioid epi-
demic has also been complicated by increasing use of meth
amphetamine in combina-
tion with oploids.' it is Mkely
that the emergence of coro-
navirus disease 2019 (COVID-19) and subsequent disruptions
in health care and social safety nets combined with social and
economic stressors will fuel the opiold epldemic. Reports from
national, state, and local media suggest that opioid-related
overdoses are increasing,” but the absence of real-time na
tional reporting of overdose-related moctality limits the abil-
ity to confirm these reports,

In this issue of JAMA, 2 studies report on indicators that
reflect the opioid epidemic before and after the widespread
emergence of COVID-19 in the US in March 2020: urine drug
test results’ and emergency department visits for nonfatal opé
oid overdose.*

Related articles

noses of myocardial infarction decreased during this same
period. Patients diagnosed with oplold-related overdose in
2020, compared with 2019, were more likely to be Black
(63% vs 80%). While the use of records from March to June
across 2 years serves as a control for underlying seasonal
variation in overdose, the generalizability of these findings
is limited by the small sample size and reporting of a single
emergency department. Patients with overdose may have
gone to different emergency departments due to closures
or ambulance diversion during the pandemic. The number
of fatal overdoses was not yet available; therefore, it is
possible that the proportion of overdoses that were nonfatal
increased while the total (fatal and nonfatal) remained the
same, This scenario is perhaps unlikely but could manifest
in several ways: (1) increased availability and administration
of naloxone; (2) more use with another person present
(eg. in quarantine); or (3) use of less potent opioids due to
drug supply changes.

A more definitive answer 1o the question of whether opi-

@ Effects of COVID-19 on the 0p|0|d Crisis: Francis Collms with Nora Vo ..




Preliminary COVID-19 Opioid Analysis

Biterm Topic Model (BTM)

(two words draw from the same fopic)

Topics Biterms _ (global) Topic proportions
and assignments
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e Model the generation of biterms with latent topic structure
» a topic ~ a probability distribution over words
e a corpus ~ a mixture of topics
e a biterm ~ two i.i.d sample drawn from one topic

Xiaohui Yan, et al.

- BTM+15: A methodology we created using

a combination of unsupervised topic
modeling (BTM) and data mining (top 15
tweets per topic) to conduct untrained topic
exploration.

Twitter COVID-19 Data: 900 million tweets
from March — October 2020 (filtered for
COVID-19 keywords). Further filtered for 33
opioid-related slang terms (e.g. “oxy,
“oxycotton”, etc.)

Thematic Coding: Separating clusters
related to opioid use behavior and other
topics of concern about the opioid crisis and
COVID-19.



Preliminary Results

« Summary Statistics: 16,586 tweets
comprised of 15,556 users retweet
stats (max 1020; unique tweets 6200)

 Themes Detected (20 topics):
1. Drug dealing and COVID-19
mention
2. Questionable behavior-related
3. Opioid-related
news/commentary
4. Extreme satire about SUD

* Noise: “oxy” for “oxygen” in the
context of COVID-19 treatment of
cases and football team “Occidental
College”; “bomb” and “morph” in news
events or colloquial conversations

0.038675

5

[candy', 'addiction’, ‘'fact’, 'recovery', 'drug’, 'programs’, 'opiate’, 'ridiculously’, 'national’, 'expensive',
‘even’, 'cause’, 'insurance’, 'root’, 'yes', 'edm’, 'music’, ‘ahhh’, 'g6', 'someone’, ‘feelin’, fly’, ‘washing’]

feelin  fiy washing

g6 someone

0.022656

3

['corona’, ‘former’, 'michael’, ‘caputo’, 'defeat’, ‘campaign’, 'percs', ‘ay’, ‘'allegations’, 'politico’, ‘march’,
‘downplaying’, ‘according’, 'right', ‘scientific’, 'spokesperson’, ‘demanded’, ‘change’, ‘china’, 'review',
‘weekly', 'interfered', 'officials’]

china interfered officials

change review  weekly




Example Themes

News Retweet: Demand for anti anxiety meds has

skyrocketed since the pandemic But A shortage of some (720)!
Snapchat;¢

drugs a reluctance by doctors to prescribe them And
stigma around dependency has fent laced Xanax bars
selling for $12 a pop on the Avenue
https://t.co/EK7tR9JvVs

Plenty of xanax

O LE2DSYRAS
How does one celebrate their birthday in the middle of a pandemic? *asking for

Homie rollin of the percs myself!

#) Donald J. Trump @

| will be leaving the great Walter Reed Medical Center today at 6:30 P.M.

Feeling really good! Don't be afraid of Covid. Don't let it dominate your life. We
have developed, under the Trump Administration, some really great drugs & , &
knowledge. | feel better than | did 20 years ago!

Ahhh yes. “Edm music". The root cause of our national
opiate and drug pandemic. Not the fact that doctors
literally give out Xanax and OxyContin like candy and
addiction recovery programs are ridiculously expensive
even with insurance. Edm music why did you do this to
us?




Example Themes (GATM)

They realize,
they're just hoping that everybody keeps laying along
with the panic demic so big pharma can hit the vaccine
payday.

o ~
- Sep b
22D O

You realize that we most likely all had Covid, didn’t know it, thought it was a bad
cold or flu, and went about life like normal people, right?

When and if the truth finally comes out, the magnitude of the fraud will be
incomprehensible.

The bestway I'd to fire Ed , industry is died, healthcare is
rotten to the core, not even pain killers in hospitals,
scandals after scandals in gorvenment, his children are
leading the corruption race, their fingers are everywhere
rbz, covid, cbz, tenders yoyo

i 'r‘ Nick Mangwana@ @nickmangwana - Oct 12

Shurugwi

Tongogara Rural District Council (TRDC) CEO Brian Rufasha has been
suspended on corruption allegations. Allegations are around the purchase of
backhoe loader and

irregularities around the repossession of Ray lands stands as well as
incompetence.

12:04 PM - Oct 12, 2020 - Twitter for Android

1 Retweet 1 Like




Next Steps

- Eliminate noise keywords and conduct e - Aomiripetr et <o A
more purposeful sampling of opioid-
related keywords (available in separate e
dataset) B e e

Optional)

Punding Opportunity Announcement (FOA) Number RFA-OD-20-016

- Expand SUD-COVID-19 surveillance and R —
data collection to additional social media e T
and online platforms —————

- Join any SUD behavioral-related data to

existing secondary datasets on COVID-19 SAN DIEGO
and SUD public health stats of interest SDSC SUPERCOMPUTER CENTER
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