§IVirginiaTech ... Spatial Data Management Lab N7/~ | S buciitess
PRISTINE: Semi-supervised Deep Learning Opioid Cr|5|s Detection on Reddit
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Introduction Challenges

Between 2011-2020 more than 526,316 people in the U.S. lost their lives »  challenge 1: Fine-grained drug category classification TABLE |: Overall performance of baseline methods in comparison to
Y
to a drug overdose. The drug abuse epidemic has been on the rise in the our method on 8,000 Reddit comments for each drug-class.
past few years, particularly after the start of the COVID-19 pandemic. comment Embedding(Emb), Percision (P), Recall (R), and micro-F1 (F1)

This drug-involved overdosing epidemic not only damages families and o) LR NB KNN SV MLP XGBoost PRISTINE
. : Drug-abuse- Not drug- M PP~ R FI [P R F [P K F|P K FI|P K F|P K F|P R T

communities but also exhausts healthcare providers and mental health RBREEEEN EEIEEESAEE BOW |92 411 420|509 B9 4.0 [ W07 317 V2| 610 51 N0 612 608 08| 62 628 65 |63 T2 T2

. TF-IDF | 445 423 434 | 543 469 503 | 428 38.6 406 | 620 58.1 600 | 658 598 627 | 659 637 648 §774 756 765

prevention and treatment efforts Previous work Our work FastText | 454 430 442 | 471 411 439 | 450 394 421|651 609 630|685 615 648|700 658 619 |94 77 786

W2v 463 445 454 | 451 393 420 | 460 403 430 | 662 620 640 | 67.1 605 636 [ 719 700 709 §8.6 792 799

> Cha"enge Z: Dynam|c drug names GloVe | 478 454 467 | 460 40.1 429 | 469 412 439 | 674 637 655 | 698 623 658 | 73.7 724 73.1 | 827 806 816

. . e . . . . BERT | 48.7 465 475|479 414 444 (479 422 449|692 648 670 | 684 613 646 [ 759 749 754 840 82.1 830

we introduce PRISTINE (opioid crisis detection on reddit), our work SBERT | 513 475 488 | 494 426 458 | 489 431 458 | 704 659 681|712 630 658 | 779 767 73 |52 836 844
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dynamically detects and extracts evolving misleading drug names from ,

i ) i i . PRISTINE outperformed baselines LR, NB, and KNN, and performed well compared to SVM,
Reddit comments using reinforced Dynamic Query Expansion (DQE) and > Challenge 3: Implement GCN to capture drug-related text-based wmrp and xGBoost. Embeddings improved the performance of the baselines, except for KNN.
constructs a textual Graph Convolutional Network with the aid of features of large-volume text XGBoost+S-BERT had better results than PRISTINE+Bow and PRISTINE+TF-IDF, demonstrating
powerful pre-trained embeddings to detect which type of drug class a the impact of embeddings. The proposed method outperformed the top baseline,

Reddit comment corresponds to. Eurther we perform extensive . XGBoost+S-BERT, by 9.3%, 8.9%, and 9.1% in precision, recall, and F1 respectively.
experiments to investigate the effectiveness of our model. F ram eWO rk ArCh IteCtU re

TABLE II: PRISTINE fine-grained drug class results

Percision | Recall | F1-Score

" T %0 T o08ia 0857 It is noticeable that some classes are
= D 0.831 0.813 0.822
Why Reddit? — G R e — Do | 081 | 0513 | 0% | detected more accurately than others,
Inhalant 0873 | 0827 | o0.850 and our observgtlon of.tha.t is that some
.® Narcotic 0.939 0.872 | 0.904 drugs are used in combination with other
The left chart is the number of ® N\ Steroid 0.803 0.853 0.827 - .
Lo . - | | N\ \\/ Spmulant 0837 | 0ss7 | oss7 | drugs which causes the model to miss
comments and unique users i " 1 [ Weighted Avg 0.852 0.836 0.844 classify the Reddit comment.
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°  both charts denotes No. of | | TABLE IlI: The initial seed query for Narcotics and examples of
. @ Cannabis
comments, and the right Y- % i saar . aision the Expanded keywords
axis denotes the No. of unique 89 .: EaaLieay .—‘ Halluclnogeny Seed Keywords Expanded Keywords
users. 0...‘ EoTnT e e @ ;‘;i‘:t': "'Buprenorphine’, 'Oxy’, 'Oxycet’, 'Oxycotton’, ’Ozone’, 'Roxy’, 'Lortab’,
e Ve @ wopiaies T RS t) > S i 'Codeine’, 'Fentanyl’, | 'Norco’, "Vicodin’, ’Dilaudid’, ’'Exalgo’, 'Demerol’,
@ stimulant "Hydrocodone’, 'Dolophine’, ’'Methadose’, ’'Duramorph’, ’OxyContin’,
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istribution. (X-aXIS = the » | cperidine’, 1utes’, use’, ‘Sma 1ites’, ‘bobos’, ‘Stops’, ‘Btrips’,
months over 5 vears. Y-axis = . . Initial Seed Query:  [ERREREE | T 'Methadone’, 'Mor- | 'Cody’, 'CaptainCody’, ’'Schoolboy’, ’'Sizzurp’, 'Apache’,

Y ¢ Dynamlc Query Expan5|on (DQE) @ l phine’, 'Oxycodone’, | "I'NT’, 'Bananas’, 'Fluff’, "Hydros’, "Tabs’,” Amidone’, 'Dol-
the character count of each . e '"Oxymorphone’, lies’, 'Dolls’, "'Fizzies’, 'GodsDrug’, "Morpho’, "WhiteStuft’,
subreddit in r/drugs. The light £ 'Propoxyphene’, "'Berries’, 'Blues’, 'Blucberries’, "Rims’, "Tires’, Octagons’,
blue color represents the Update if Identify the target Initialize and E: o g sty "'Suboxone’, ‘StopSign’, ’alcohol’, ’addiction’, ’addictive’, ’stress’,

. space ey i A 'q ¥ 9 in’ ? ssion’. ’suicide’
tweet max character count Elreretls more, apply seed /‘ Subutex’, "Heroin depression’, 'suicide
(250) ~ HLIE S S \ — TABLE V: PRISTINE’s Performance in classifying Subreddit Posts
. nd . . rd ° ° . .
Word and sentence count 2"% iteration to 3" iteration by Drug Classes. A = Actual label, P = Predicted, N=Narcotics
distribution of 5 years data Dataset Ml _oqE ranks he o (EN DD XD AP Subreddit comment

candidate queries

from r/drugs subreddit, (X-
axis = sentence count, Y-axis =
word count). The red line

N [N |”@I've recently been getting a morphine heavy fent cut mix the pins and
needles in my hands after the shot almost hurt most times but the fent
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shows the most cases of word Conc'atenate Candidate ’L,Jsua'lly evens me out and sends me |th0 a good nod.
counts of tweets (63 words) queries queries: N |N ["@]I just had 4 hydros and some codeine set up to take and | backed out last

colored in light blue Csdperation: | second. Proud of myself but I'm going to relapse ”
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