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Supplementary Tables

Supplementary Table 1: A detailed list of co-occurring phrases before/after IDU keywords
along with the parsing rules, targeted pattern type, and examples of answers before and after
parsing. Abbreviations: IDU, Injection Drug Use; h/o, history of; ivdu, intravenous drug use; hx,
history; pmh, past medical history; hpi, history of present illness; sud, substance use disorder;
oud, opioid use disorder.

(nullifying the exis-
tence of IDU/skin
popping/track
marks/needle
sharing)

den(ying/ies/ied), no, never

NP> NP <text after NP con-
taining keywords>

Rule: NP <text after NP
containing keywords>

Targeted Co-occurring Phrases Parsing Rules Example Answers Before

Patterns Before/After IDU and After Parsing
Keywords

Negations Negation Phrases (NP): Sentence: <text before | Before: 65y/o m w cardiac

procedures, or recent surgical
procedures, admits to drink-
ing alcohol daily for the past
10 years, denies any history
of ivdu

After: denies any history of
ivdu

Temporal informa-
tion (active/ histor-
ical/last /frequency
of use)

Temporal Phrases (TemP):
past/remote/distant/prior/
previous/former/active/
current/recent /last /long
history/hx (or h/o), daily,
occasional, past, remote,
distant, prior, previous, for-
mer, active, current, recent,
last, long, intermittent, hpi,
history, hx, h/o, pmh

Sentence: <text before
TemP> TemP <text after
TemP containing keywords>
Rule: TemP <text after
TemP containing keywords>

Before: pt smokes cannabis,
has a h/o ivdu but none now,
went to rehab 2070

After: h/o ivdu but none
now, went to rehab 2070

Additional tempo-
ral information

Additional Temporal Phrases
(ATP):
year(s)/yr(s)/month(s)/
mnth(s)/day(s)/d/wk/wks/
mos ago

Sentence: <TemP> <text
after TemP and before ATP
containing keywords> ATP
<text after ATP>

Rule: <TemP> <text after
TemP and before ATP con-
taining keywords> ATP

Before: last ivdu was 10
days ago, snorts cocaine oc-
casionally
After:

days ago

last ivdu was 10

Opioid/substance
use disorder
specific to IDU

Phrases related to Substance
use disorder (SP):
substance/polysubstance
use/abuse disorder,  sud,
psud, oud, polysubstance,
opioid use disorder, opioid,

Sentence: <text before
SP> SP <text after SP con-
taining keywords>

Rule: SP <text after SP
containing keywords>

Before: 200m w niddm, htn,
bipolar disorder and oud (iv
heroin) on methadone main-
tenance, recent heroin relapse
After: oud (iv heroin) on
methadone maintenance, re-

opiate cent heroin relapse
Status of track Phrases related to Track | Sentence: <text before | Before: comments: extremi-
marks Mark status (TMP): TMP> TMP <text after | ties: mid line in upper right
arm(s)/abnormal/multiple/ | TMP  containing  “track | arm, scars and old track
many /several /healing/healed | marks” > marks noted on mid arm
/old/diffuse/localized / Rule: TMP <text after | After: old track marks noted
visible/red /iv/fresh/dark/ TMP  containing  “track | on mid arm
needle/notable marks” >




Supplementary Table 2: Mappings between the query groups and the words in gold-standard
answers most likely to provide inquired information and example answers for each mapping.

Query Groups

Words in Gold-standard Answers
Most Likely to Provide Inquired
Information

Sample Answers

Drug names

IV drug names from Table 2, opioid,
opiate, oud

recent ivdu with meth and heroin

Visible signs of IDU

Phrases for visible signs of IDU from
Table 2

multiple track marks over extremi-
ties

Risky needle-using
behavior

Phrases for risky needle-using behavior
from Table 2

h/o sharing needles with gf

Active/historical use

Temporal phrases from Supplemen-
tary Table 1, remission

active iv drug user up to day of ad-
mission

Frequency of use

daily, occasional, regularly, often,
sometimes, frequently, intermittent

- iv cocaine daily, ~$5-40/day

Last use

Additional temporal phrases from Sup-
plementary Table 1, last, quit, since,
clean

last ivdu >30 years ago

Skin popping

Phrases for skin popping from Table 2

h/o drug injections - skin popping

Harm reduction
interventions

Phrases for harm reduction interven-
tions from Table 2

patient participates in clean
syringe program

Existence of IDU

Negation phrases from Supplemen-
tary Table 1

denies any ivdu for many years

Existence of IDU

Remaining answers

iv drug user

Supplementary Table 3: Statistics of the gold-standard dataset.

Property Statistics

#Patients 1145

#Notes 2323

#Notes per patient (average) 2.03

#Samples in dataset 17410

#QA per note (average) 7.49

Note length (in words) 1013.09 (average), 1029 (median), 1785 (max)
Question length (in words) 6.72 (average), 7 (median), 14 (max)

Answer length (in words) 7.52 (average), 6 (median), 64 (max)




Supplementary Table 4: Statistics of the additional test datasets built using Cohort-Short and

Cohort-Long.

Property Statistics
Test Dataset (Cohort-Short) | Test Dataset (Cohort-Long)
#Patients 100 100
#Notes 203 146
#Notes per patient (average) | 2.03 1.46
#Samples in dataset 1985 1110
#QA per note (average) 9.78 7.60

Note length (in words)

1336.53 (average),
1117 (median), 5154 (max)

1618.86 (average),
1224 (median), 5747 (max)

Question length (in words)

6.51 (average),
7 (median), 14 (max)

6.92 (average),
7 (median), 14 (max)

Answer length (in words)

7.59 (average),
7 (median), 21 (max)

8.56 (average),
7 (median), 43 (max)

Supplementary Table 5: Examples of answers predicted by the QA model along with the
question and the gold-standard answers.

Question

Gold-standard Answer

Predicted Answer

Has the pt ever injected
drugs?

iv drug use: [Jyes [x|no

iv drug use: [Jyes [x|no

Which injection drugs?

iv heroin

attempted to overdose with the in-
tent to die via iv heroin use

Does the patient have any
physical evidence of IDU?

scars and old track marks

old track marks noted on mid arm

Does the pt have a h/o
needle-sharing or using
dirty needles?

sharing needles/injectin heroin/ co-
cain in the past

pos sharing needles

Is the patient actively using
IV drugs?

h/o iv heroin use about 7 years ago
one time, but denies any iv drug use
since

remote h/o iv heroin use about 7
years ago one time, but denies any
iv drug use since.

What is the frequency of
pt’s injection drug use?

daily heroin use with extensive ivdu

daily heroin use with extensive ivdu

Does the patient have any
history of skin popping?

“skin popping” heroin 3-4 days ago

admits to “skin popping” heroin 3-
4 days ago and showed the under-
signed a keloid scar on his left hand
due to shooting heroin

When has the pt last in-
jected drugs?

quit iv heroin and cocaine x 6 weeks

quit iv heroin and cocaine x 6 weeks

Has the patient received
any harm reduction inter-
ventions specific to IDU be-
haviors?

topic covered: hiv, viral hepati-
tis, safe sex practices, pre-exposure
prophylaxis syringe service pro-
gram, naloxone usage

syringe service program




Supplementary Figures
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Supplementary Figure 1: Twenty most frequently encountered clinical note types in this study,
along with their frequency distribution.
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Supplementary Figure 2: Distribution of the query groups in the gold-standard dataset
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Supplementary Figure 3: Distribution of query groups in additional test datasets built using
Cohort-Short (a) and Cohort-Long (b).
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