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Abstract

" joverning the sale and possessi
et s vty roducton e Uit Sates and o ot Objective: Law is an important factor in the diffusion of syringe services programs (SSPs). This study measures the current
legality. The evidence that sy public health proposals to increa status of, and 5-year change in, state laws governing SSP operations and possession of syringes by participants.
Medhonds. Staiuics. court deci- can reduse the rate of hum; syringes, as a human immunodh

sioas, published studics of exchange

ficiency virus (HIV) trans

mission prevention measure, for |

Mathods: Legsl researchers developed a cross-sectional data set measuring key features of state laws and regulstions gov-

pragras. and news stories were a5 VSR ot g Every stae, the Distic N erning the possession and distribution of syringes across the 50 US states and the District of Columbia i effect on August
Homtees s b hndered  Virgin Islands (VI) have enacted stop 1,2019. We compared these data with previously collected data on laws as of August 1, 2014 em
e per its legal status uni lati ict the , distril comg
change personne shout s legal status wn - laions hat restrict the sale, distri . Results: Thirty-nine states {including the District of Columbia) had laws in effect on August 1, 2015, that remaved legal
Resihs. prohibit ringes. Drug paraphemalia laws bacte rty- ing, gy g
have heen wuthorized by amend nalinor that e bubion, andior posseasion of sy 1 terms impediments to, explicitly authorized, and/or regulated SSPs. Thirey-three states had | or more kws consistent with legal
meats o orjudicial inerpreatians of e introduce ilici drugs into the body possession of syringes by SSP participants under at least some circumstances. Changes from 2014 to 2019 included an in-
s drug 1295 or by sdminisiraive ite porties from ¢ VI, Syringe prescription laws prof and inge crease of 14 states explicitly authorizing 55Ps by law and an increase of 17 states with at least | provision reducing legal
aiction under such laws, or operate in privale partie ond - g ! b hoth ¥ ng g leg
 state that s no laws regulating exchunge,eun and possessian of syringes witha inject barriers to S5Ps. Since 2014, the number of states explicitly authorizing SSPs nearly doubled, and the new states included
nesdlas, At lexs 13 programs oper. tlon exist 0 8 states and v1. Pre ease quate rural, southern, or midwester states that had been identified as having poor access to SSPs, as well as states at high
local nterpreations of s e, b g < the folowing bgaml andp socia’ Home | Syringe Serv risk for HIV and hepatitis C virus outbreaks. Substantial legal barriers to SSP operation and participant syringe possession
e b . e improve the avaiabity of sterle a'::‘“ remained in >20% of US states.
without a claim of legality Comscquently. developing i Bome disease among injection d groug LI Conclusion: Legal barriers to effective operation of 55Ps have declined but continue to hinder the prevention and reduc-
Canclusions. The deployment of al foundation For a syringe gitimate medical purpase of sterile as m Syri s
syringe exchanges has been hindered imporurt sep incstablisn of HIV and other blood-borne i sharit f yringe serv tion of drug-related harm.
by concerns about their legal status, program. paraphemalia laws to exclude s (SEP
This study shows that the applicahil W invstigted (e | preecriotion laws; (4) repeal phar direc
iy 0f drug laws 10 syringe exchange is syringe cxchinge program: R el decre Keywords
. Our d guidelines restricting the sale
e e e mote professional training of phz —_— syringe services programs, legal epidemiology, legal mapping, policy surveillance
cireumstances rely on their ewn legal ies of such programs, new fessionals, and law enforcement ¢ -
ey iy P oftoodome lecion 6 pen versity ot the Across the country, a rise
chang frogrums L e Legat Ensironmee mnpq rozymn"f b sa:eo; '?n";!;'a;‘ Subst ere 3 from using contaminated Prevention of TV and vial hepatiisstbuable to injection.  efective, nd costeffecive in reducing HIV and HCV frane-
o ena e " : Repany e i
The au Associ (HCV), hepatits B virus ( drug use ic a public health priority.' The long term declinein  muission *7 Studies indicate that SSPs do nof increase crime
ol s o Webste Hopki drugs may share needles sates of new HIV infections among persons who inject drugs  ates o stimulate incressed drg yse, and they do notencour-
onon deinen ol Gog'p  THE MAGNITUDE OF THE EPID the pro e and ransmiting diseasos (PWID) has stalled, as rates of infactions have been rising in 2% new or young drug users? 5SPs can sigmificantly
AND BLOOD-AORNE DISEAGE! Jones, Healtt legal sales, and exchang “hotspots” where high levels of nonmedical prescription opi-  decrease the number of improperly discarded syringes.’'
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o As Tamara will discuss, it is not easy to assess
the impact of harm reduction legislation on health

outcomes
o Law # receipt of services; services happen without law
o Limited data on the drug using population and their health
o Theresult has been not much research and much of the research
coming to dubious conclusions about harm reduction making
outcomes worse.



But also a profound
institutional/cultural
failure to take law
seriously.
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Missed Opportunities for Impact: The timing of legal
epidemiology of naloxone laws

Year Any Any Prescriber Third-party Any Dispenser Standing order- Pharmacist Any immunity for Permits
State immunity prescribing immunity type mechanism prescriptive lay administration possession
NAL authority/direct without
dispensing prescription
States Studies States Studies States Studies States Studies States Studies States Studies States Studies
with law with with with with with with
law law law law law law
2001- 1 1 0 1 0 0 1 0
02
2003- 2 2 0 2 0 0 1 0
05
2006 3 2 0 2 0 0 2 1
2007 3 2 1 2 2 1
2008- 4 3 1 3 0 0 2 1
09
2010 6 3 3 3 1 0 4 1
2011 6 3 3 3 1 0 5 1
2012 8 3 4 3 1 0 6 2
2013 18 7 12 6 6 0 14 4
2014 28 16 23 13 18 1 24 7
2015 43 33 39 29 34 3 39 11
2016 48 38 45 36 43 5 45 16
2017 51 42 48 40 48 S 48 16
2018 51 43 [44, 45, 48 [43-47] 42 [44, 47] 48 [42-47] 9 [44, 45, 48 16 [44, 47]
47] 47]
2019 51 43 [50, 51] 48 [48, 50, 42 [50] 48 [48-51] < [49] 48 [50] 16 [50, 51]
51]

Y
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And now on with the show...
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Using Legal Epidemiology to Advance Harm
Reduction Policies to Improve Outcomes
Related to HIV and Viral Hepatitis

Overview of the Project
Darian Diepholz, JD MPH
Public Health Analyst, Centers for Disease Control and Prevention
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* Funded by PS23-0009: Advancing Policy as a Public Health Intervention to Reduce
Morbidity, Mortality and Disparities in HIV, Viral Hepatitis, STDs, and Tuberculosis

* Purpose: Strengthen the ability of leaders who make decisions in public health to
identify and implement evidence-based policy interventions that will save lives, save
money, and protect people from HIV, viral hepatitis, STDs, and TB

* (Comp. 1) Grow breadth and depth of NCHHSTP-disease related longitudinal law and policy

surveillance data sets and conduct comprehensive health and economic outcome
assessments to inform public health practice.

e (Comp. 2) Conduct and facilitate legal and policy-related technical assistance among leaders
who make decisions impacting NCHHSTP-related health outcomes, including developing
proactive technical assistance tools.

The Network
! for Public Health Law .
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PPHI Work Happens on a Continuum

Component 1 Component 2

Conduct
Identify CellEgE e health & Crea.te Provide legal
. code . technical .
policy . economic . technical
law/policy assistance assistance

outcome
data tools
assessments

Disseminate
technical

assistance

priorities
resources

[\\] The Network
for Public Health Law
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Mini-Delphi Study

P rOJ e Ct O rl gl N 19 participants 19 legal actions reviewed and rated

A 4

Syringe services programs (SSPs) were identified as a priority
topic based on study results

Goal: Expanding existing data to understand state laws that
address the infectious disease consequences of the opioid
epidemic, including laws authorizing SSPs

[\\] The Network
for Public Health Law



Syringe Services Programs (SSPs)

SSPs are proven and effective community-

Vaccines for diseases
based prevention programs that can e 2
provide a range Of Services Testing for diseases like

HIV and Hepatitis C

* Access to clean syringes and injection
equipment

 Disposal of used syringes

* Vaccination, testing, and linkage to
infectious disease care

* Linkage to substance use disorder
treatment and other supportive services
(e.g., housing, job programs, food banks)

Counseling on treatment and prevention of HIV and
Hepatitis B and C, such as antiretroviral therapy and
pre-exposure prophylaxis (PrEP)

Referral to substance use treatment, medical care,
mental health services, and other support services

Access to and safe
disposal of sterile syringes
and injection equipment




Over 30 Years of Research Demonstrate that SSPs are Safe and

Effective
¢ SSPs...

* Do notincrease crime or illegal drug use
* Keep communities clean and first responders
safe by providing safe needle disposal
* People who use SSPs are..

* 5 times as likely to enter treatment for a
substance use disorder

*
sl s Ll Lo -_ * 3 times as likely to reduce or stop injecting
together than those who don’t use the programs

874%

HIV & Hepatitis
C Transmission

*Medications for Opioid Use Disorder

Source: https://www.cdc.gov/syringe-services-programs/php/index.html
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Policy Strategies for Preventing Injection Drug Use Associated

Infections

* The passage, implementation, and evaluation of laws and policies can be used to
achieve public health goals.

» State and local laws can facilitate access to services for people who inject drugs to
prevent overdoses and stop the spread of infectious diseases.

* Public health practitioners, elected officials,
healthcare administrators, law enforcement
officials, and people who use drugs can work
together to implement cost-effective policies
to save lives and keep communities safe.
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Overview of Project

Research Questions 3-Part Assessment

What is the effect of state laws supporting access
to clean syringes, including SSP authorization and
associated drug laws on HIV and hepatitis C
prevalence and incidence?

Longitudinal Legal Assessment

Evaluation on Impact of Laws

What is the effect of state laws supporting access
to clean syringes, including SSP authorization and
associated drug laws on infectious endocarditis

hospitalizations and cost? Machine Learning

[\\] The Network
for Public Health Law
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Using policy surveillance to track state laws
regulating access to syringes: A foundation for
advancing policies to improve health outcomes

R] The Network SEPTEMBER 17, 2025
for Public Health Law
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Legal epidemiology

The scientific study of law as a factor in the cause, distribution, and prevention
of disease and injury in a population.
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Identification of Priority Research 18 University | pavicricarn
Needs - Landscape Assessment y

e Mini-Delphi process
o Rapid legal scans

o Topics selected based on:
o Initial areas of interest, and

o Causal inferences regarding how laws may affect health outcomes related to
the infections of interest

e Purpose:
o What research already exists on the health effects of the laws?

o What is the quality of that research?



Policy Surveillance

The systematic collection,
analysis, and dissemination
of laws and policies across
jurisdictions or institutions,
and over time.

Temple Center for

Unlver51ty Public Health
Beasley School of Law Law Research

Defining the
/ scope \
Tracking and Con:ucting
updating the law background
T research
Publication and De:: cll?r?&ng
dissemination .I, questions
Collecting the
Coding the law law and creating

T——_ " thelegaltext
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Supportive legal environment for accessing %ﬂ}},ﬂﬁity
clean syringes

Beasley School of Law
Approval of Syringe Exchange Programs in California:
Results From a Local Approach to HIV Prevention

‘ Ricky N. Bluthenthal, PhD, Keith G. Heinzerling, MD, MPH, Rachel Anderson, BA, Neil M. Flynn, MD, MPH, and Alex H. Kral, PhD

Syringe Sharing and HIV Incidence Among Injection
Drug Users and Increased Access to Sterile Syringes

‘ Thomas Kerr, PhD, Will Small, PhD, Chris Buchner, MSc, Ruth Zhang, MSc, Kathy Li, PhD, Julio Montaner, MD, and Evan Wood, MD, PhD

Journal of Acquired Immune D{wucy ndromes and Hum Retrovirology
18(Suppl 1):S37-S44 © 1998 L Sz Publishers,

Syringe Use and Reuse: Effects of Syringe Exchange Programs
in Four Cities

ssMark

*Robert Heimer, +Kaveh Khoshnood, $Dan Bigg, §Joseph Guydish, and "Benjamin Junge

Contents lists available at ScienceDirect

Drug and Alcohol Dependence

Cities throughout the world are increasingly
experiencing HIV' epidemics among injection
drug users (IDU) as a result of sharing con-
taminated injecting equipment. In response,
various initiatives such as syringe exchange pro-
grams (SEPs) have been established 2

Despite the growing implementation of
SEPs, IDU-driven HIV epidemics have per-
sisted in some settmgs,3 This has been true of
Vancouver, British Columbia, Canada, which
experienced one of North America’s highest HIV
rates although the city has been home to one of
the continent's largest SEPs* Preliminary re-
ports have suggested that many local IDU have
historically experienced difficulty accessing ster-
ile syringes as a result of policy and program-
matic factors such as limited hours of SEP op-
eration and a rigid one-for-one syringe exchange
policy (i.e., only 1 sterile syringe is distributed for
every used synnge remmedja" Indeed, studies

Carrie A. Lawrence

calawren@indiana.edu

Laura Miller
lemiller@yahoo.com

Objectives. We assessed the effects of syringe exchange program (SEP) policy
on rates of HIV risk behavior and HIV incidence among injection drug users.

Methods. Using a multivariate generalized estimating equation and Cox
regression methods, we examined syringe borrowing, syringe lending, and
HIV incidence among a prospective cohort of 1228 injection drug users in
Vancouver, British Columbia.

Results. We observed substantial declines in rates of syringe borrowing (from
20.1% in 1998 to 9.2% in 2003) and syringe lending (from 19.1%in 1998 to 6.8% in
2003) following SEP policy change. These declines coincided with a statistically
significant increase in the proportion of participants accessing sterile syringes
from nontraditional SEP sources (P<.001). In multivariate analyses, the period
following the change in SEP policy was independently associated with a greater
than 40% reduction in syringe borrowing (adjusted odds ratio [AOR]=0.57; 95%
confidence interval [Cl]=0.49, 0.65) and lending (AOR=0.52; 95% Cl=0.45, 0.60),
as well as declining HIV incidence (adjusted hazard ratio=0.13; 95% CI=0.06,
0.31).

Conclusions. Widespread syringe distribution appears to be a more effective
SEP policy than do more restrictive SEP policies that limit syringe access. Efforts
should be made to ensure that SEP policies and program design serve to
maximize rather than hinder syringe access. (Am J Public Health. 2010;100:
1449-1453. doi:10.2105/AJPH.2009.178467)

mendations for improvement are of

Keywords Health commons - HIV
hepatitis C - Local government

ELSEVIER

journal homepage: www.elsevier.com/locate/drugalcdep

Prevalence and predictors of transitions to and away from syringe exchange
use over time in 3 US cities with varied syringe dispensing policies

Traci C. Green®-P-*, Ricky N. Bluthenthal<, Merrill Singer9, Leo Beletsky?, Lauretta E. Grau®®,
Patricia Marshall¢, Robert Heimer2-P
2 School of Public Health, Yale University, New Haven, CT 06520, USA

® Center for Interdisciplinary Research on AIDS. Yale University. New Haven. CT 06520, USA
© RAND Corporation and Department of Sociology. California State University. Dormrggufz Hllls_ Carson, CA 90747, USA
of Connecti

4 Department of Anthropology and the Center for Health. Intervention and

Storrs, CT 06269, USA

© Department of Bioethics, Case Western Reserve University. Cleveland, OH 44106, I.BA
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Keywords:

Syringe exchange
Injecting drug use
HIV/AIDS

Longitudinal study
Latent transition analysis

Syringe exchange programs (SEPs) can reduce HIV risk among injecting drug users (IDUs) but their use
may depend heavily on contextual factors such as local syringe policies. The frequency and predictors
of transitioning over time to and from direct, mdlrect and non-use of SEPs are unknown. We sought
over one year, to: (1) quantify and characterize ilities of SEP e [

(2) identify factors associated with (a) change m rypology and (b) becoming and maintaining Direct
SEP use; and (3) quantify and characterize of SEP attendance before and after
changes in policy designed to increase access. Using dala collected from 583 IDUs panlcxpanng ina
three-city cohort study of SEPs, we conducted a latent ition analysis and i ial reg:

Three typologies were detected: Direct SEP users, Indirect SEP users and Isolated IDUs. Transitions m
Direct SEP use were most prevalent. Factors associated with becoming or maintaining Direct SEP use
were female sex, Latino ethnicity, fewer injections per syringe, homelessness, recrunlmem city, injecting
speedballs (cocaine and heroin), and police contact ing drug i Similar
factors influenced transitions in the syringe policy change analysls Policy change cities experienced an
increase in Indirect SEP users (43-51%) with little increased direct use (29-31%). We l'ound that, over
time, IDUs tended to become Direct SEP users. Policies improving syringe i SEP
use by increasing secondary syringe exchange. Interactions with police around drug paraphernalia may
encourage SEP use for some IDUs and may provide opportunities for other health interventions.




Select Legal Variables

1. Does state law allow for the operation of
syringe services programs (SSPs)?

O000O ve
O0OO0O0O w

1.1. How does the state allow for the
distribution of syringes from SSPs?

2. Does state law explicitly authorize SSPs?

OO LI ves
OOodO re

2.1. On what date did the law explicitly
authorizing SSPs become effective?

2.2. Is local government approval required
prior to operation?

OO0 e
OO0

2.4. Does the law require used syringes
to be returned in order to receive new A
syringes?

D D D D Yes, the law requires one-for-one exchange
D D D D Yes, the law requires exchange but not one-for-
one exchange

D D D D Mo, the law is silent on whether an exchange of
used syringes for new syringes is required

2.5. What is the maximum number of
syringes a participant can obtain in one v
visit to an SSP?

2.6. Does the law prohibit secondary
exchange of syringes?

OO0 ves

Mo, the law does not address secondary

D D D D exchange
Oooad

Mo, the law explicitly allows secondary exchange

2.7. What additional services are SSPs
required to provide?

T Terpple . Center for
= University ‘ Public Health
Beasley School of Law Law Research

3. Does the state have a drug paraphernalia
law?

OO DI e
OOOd we

3.1. Is possessing drug paraphernalia a
prohibited act?

OO0 ve
OO w

3.1.1. Does this apply to the possession
of syringes?

O000O ve

D D D D Yes, but syringe services program participants
are exempt

D D D D Yes, but syringe services program participants
are exempt while located at the S5P

D D D D Yes, but employees of a syringe services
program are exempt
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Quantitative Legal Data

Jurisdictions Effective Date Date

Alabama
Alaska
Arizona
Arizona
Arkansas
Arkansas
California
California
California
California
Colorado
Colorado
Colorado
Colorado
Connecticut
Connecticut
Connecticut
Connecticut
Connecticut

Valid
Through
8/1/2019  8/1/2021
8/1/2019  8/1/2021
8/1/2019  4/13/2021
4/14/2021  8/1/2021
8/1/2019  7/27/2021
7/28/2021  8/1/2021
8/1/2019  12/31/2019
1/1/2020 12/31/2020
1/1/2021  7/26/2021
7/27/2021 8/1/2021
8/1/2019  9/30/2019
10/1/2019  2/29/2020
3/1/2020  9/13/2020
9/14/2020 8/1/2021
8/1/2019  9/30/2019
10/1/2019  10/1/2020
10/2/2020 12/31/2020
1/1/2021  6/30/2021
7/1/2021  7/12/2021

ssp_does
state
allow

e i i e N R R = = =

ssp_how
remove
barriers_Syrin
ge exchange is
explicitly
authorized by
state law

L e N = 1 =]

T Temple ‘ Center for

—a University Public Health
Beasley School of Law Law Research

RESEARCH PROTOCOL
June 2024

State Syringe Access Laws

I. Date of Protocol: Last updated on May 29, 2025.

II. Scope:

This longitudinal dataset captures changes in the law from January 1. 2010, through June 1,
2024, and includes questions regarding syringe services programs (S5P) authorization and
operation, prohibitions on the possession of drug paraphermalia, and prohibitions on the
distribution of drug paraphernalia. This dataset includes state statutes and regulations for the
50 U S. states and the District of Columbia.

This dataset was created in collaboration with CDC s National Center for HIV, Viral
Hepatitis, STD, and Tuberculosis Prevention (NCHHSTP).

ITI. Primary Data Collection

a.

Project Dates: July 2024 — January 2025

Dates Covered in the Dataset: This dataset captures state statutes and regulations n effect
on January 1, 2010, or any date thereafter through June 1, 2024, This dataset does not purport
to measure the law as it existed prior to the dataset start date (in this case, January 1, 2010).
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« Key features of state statutes and regulations governing syringe
services programs (SSPs) and drug paraphernalia distribution and
possession

o Covers all 50 U.S. states and the District of Columbia

- Dataset dates: January 1, 2010 through June 1, 2024

27



Laws Explicitly Authorizing SSPs

As of January 1, 2010: 13 states and DC

As of June 1, 2024: 32 states and DC

T

Beasley School of Law

Temple

University

‘ Center for

Public Health
Law Research

AK ME AK ME
VT NH vT NH
WA 1] MT ND MN IL Wi Mi NY RI MA Wa D MT ND MN IL Wi Mi NY RI MA
OR NV WY sD 1A IN OH PA NJ cT OR NV WY sD 1A IN OH PA NJ CcT
CA uT co NE MO KY Wwv VA MD DE CA ur co NE MO KY Wv VA MD DE
AZ NM KS AR TN NC sC 1] AZ NM KS AR TN NC sC Dc
0K LA Ms AL GA 0K LA Ms AL GA
Hi X FL HI ™ FL
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No Local Approval Required for SSPs

T

Temple

University
Beasley School of Law

Center for
‘ Public Health
Law Research

As of June 1, 2024: 24 states & DC (76% of jurisdictions that explicitly authorize SSPs)

AK

LA

Ms

AL

GA

™

FL

VT NH
WA D MT ND MN IL Wi MI NY RI MA
OR NV WY 5D 1A IN OH PA NJ cT
CA uT co NE Mo KY Wv VA MD DE
AZ NM Ks AR TN NC sC nc
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No local approval, no required exchange &
no max. number of syringes

Temple

. . Center for
University ‘ Public Health
Beasley School of Law Law Research

As of June 1, 2024: 13 states (39% of jurisdictions that explicitly authorize SSPs)

AK

ME

WA

MT

wi

NY

MA

NV

WYy

sb

OH

PA

NJ

cT

CA

ut

co

NE

KY

wv

VA

Ks

AR

TN

NC

sC

DC

HI

0K

LA

Ms

AL

GA

TX

FL

Of these, only Delaware
prohibits secondary
exchange of syringes

30



Drug paraphernalia possession laws as of
June 1, 2024

No prohibition on drug paraphernalia possession:

AK

10 states (generally); DC (for personal use)

-

Wi

y-

NY

|

V|

NV

F

sD

1A

PA

NJ

cT

ur

co

NE

MO

KY

VA

AZ

KS

AR

TN

NC

sC

Dc

HI
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Law explicitly excludes syringes from prohibition on

AK

possession (4 states in blue), or exempts SSP

participants (14 states & DC in red)
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Temple Center for

Drug paraphernalia distribution laws as of B8 vniversity | Publc Hoaltn
June 1' 2024 Beasley School of Law

Law explicitly excludes syringes from prohibition on
distribution (5 states in blue), or exempts SSP
employees (17 states & DC in red)

No prohibition on free distribution of drug
paraphernalia: 6 states
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Putting It All Together: As of June 1,2024 [ (s, | S,

Law Research

AZ, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN,
KY, LA, ME, MD, MA, NV, NH, NJ, NM, NC,
ND, OH, OK.RI, TN, TX UT VT, VA, WV

State explicitly authorizes SSPs

AND

Law does not require local approval, exchange, or max.
number of syringes, and does not prohibit secondary
exchange

AZ,GA, IL,NV,NH, NJ, NC,
ND, OH, OK, VT, VA

AND
Law does not penalize possession of drug
paraphernalia

AND

State does not bar the free distribution of

. 33
paraphernalia




Stay in Touch - Dataset coming soon!

Katie Moran-McCabe (she/her)

Lead Law and Policy Analyst

Center for Public Health Law Research,
Temple University Beasley School of Law
Email: kathleen.mccabe@temple.edu

Temple Center for

Unlver51ty Public Health
Beasley School of Law Law Research

Visit phir.temple.org, LawAtlas.org,
and PDAPS.org

Sign up for our bi-weekly newsletter:
https://bit.ly/CPHLRemail

Follow us on social media
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Instagram: @templelegalepi
Twitter/X: @PHLR_Temple
Facebook

LinkedIn

YouTube



EJ&\IICFHIEﬁLITil;\ILéVE Connection. Collaboration. Community.

2025

Legal epidemiology in action: Using legal data to evaluate the effect of
laws addressing access to sterile syringes in the United States

Presenter: Tamara Rushovich, PhD, MPH

Co-investigators: Katie Moran-McCabe, Scott Burris, Ana V. Diez-Roux, and Alina
Schnake-Mahl

[\\] The Network
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EJ&\IICFHIEﬁLITil;\ILéVE Connection. Collaboration. Community.

Injection drug use is a risk factor for skin infections and
infective endocarditis

Endocarditis

* People who use injection
drugs are at higher risk for
contracting skin and soft
tissue infections and infective
endocarditis because bacteria
from dirty needles can enter
the bloodstream.

* Infective endocarditis is a
serious and potentially fatal
condition where the lining of
the heart becomes inflamed.

The Network
for Public Health Law Citations: https://mv.clevelandclinic.org/health/ds eas es/16957-endo carditis, o i _condi iti § . 36
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Hospitalizations and mortality due to infective endocarditis
have increased in the past ten years, with recent decreases

A. Infective endocarditis
IE Medicaid Hospitalizations per 100K, USA 2016-2021 ! _—
*0 \m\_/ T

Hospitalization rate per 100,000

2016 2017 2018 2019 2020 2021
Admission Year

Medicaid claims data (excludes four states due to poor data quality (exclud ed states: CT, MA, OK, TN) Abdul Jabbar, AliBin et al. “Trends of infective endo carditis mortality in young adult population of US: A concerningrise and its

association with substan ce abuse.” Intem ation al joumal of cardiology. Cardiovas cular risk and prevention vol. 25200404. 15

[}\] The Network Apr. 2025, d 0i:10.1016/j.ijcrp.2025.200404 .
for Public Health Law
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Prevalence of injection drug use has increased over
the study period and decreased in recent years

(A) Among All Adults Aged 18-64
0.45%

0.40%
0.35%
0.30%
0.25%
0.20%
0.15%

0.10%

0.05%

0.00%
2002-2004 2005-2007 2008-2010 2011-2013 2014-2016 2017-2019

~@— Overall -=d4-=-Heroin  -=a--- Cocaine  ~=#- Methamphetamine

The Network
for Public Health L e
or rublic ealt aw Park, Daejun et al. “Trends and distinct profiles of persons who inject drugs in the U nited States, 2015-2019.” Preventive medicine vol. 164(2022): 107289. doi: 10.1016/j.ypmed.2022.107289
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Syringe service programs provide clean needles
that help prevent the spread of infectious
diseases

* Syring service programs have been shown to reduce the transmission of
HIV effectively?!

* Syringe service programs were associated with fewer skin and soft
tissue infections?

* Syringe service programs were associated with fewer recurrences of
infective endocarditis3

1 Fernandes, Ricardo M., etal. "Effectiveness of needle and syringe Programmes in people who inject drugs—An overview of systematic reviews." BMC public health 17.1 (2017): 309.
- The Network 2Tomolillo, C. M., Crothers, L. J., & Aberson, C. L. (2007). The Damage Done: A Study of Injection Drug Use, Injection Related Abscesses and Need le Exchange Regulation. Substance Use & Misu se, 42(10).

39

Nl for Pubhc Health LaW 3 Bahji, Anees; Yanagawa, Bobby; Lamba, Wiplove. Harm Reduction for Injection Drug Users with Infective Endocarditis: A Systematic Review. The Canadian Journal of Addiction 11(2):p 13-23, June 2020. |
DOI: 10.1097/ CXA.0000000000000080
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CONFERENGE

Research Question and Hypothesis

What is the effect of more permissive vs. restrictive syringe service program laws
on Medicaid patient infective endocarditis hospitalizations in the US from 2016-

20217

We hypothesize that when states adopt more permissive syringe service program
laws, there will be a larger decrease in incidence of infective endocarditis and
skin/soft tissue infections than states in with less permissive laws.

The Network
for Public Health Law o
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CONFERENGE

Law vs implementation

WHEREAS, the Centers for Disease Control and Prevention has determined that a novel
coronavirus (“COVID-19”) presents a serious public health threat, and that this threat is likely to
impact the State of Delaware; and

WHEREAS, the Delaware Department of Health & Social Services’ Division of Public
Health (DPH) has determined that it is vital for the State of Delaware to prepare for the possible
community transmission of COVID-19 and take steps to avoid the transmission of the virus, which
may include avoiding public gatherings; and

WHEREAS, it is in the best interests of the State to protect its citizens from a potential public
health emergency that could threaten the lives of those who live and work here; and

WHEREAS, the predicted public health threat created by COVID-19 will likely continue to
create dangerous and potentially life-threatening public health conditions and may result in additional
public safety responses.

NOW, THEREFORE, I, JOHN C. CARNEY, pursuant to Title 20, Chapter 31 of the
Delaware Code, do hereby declare a State of Emergency in Delaware. This State of Emergency will
be effective as of Friday, March 13, 2020 at 8:00 a.m. E.S.T., and shall continue until terminated as
provided under state law. The nature of the emergency is the public health threat from the COVID
19. Along with such other actions authorized by Title 20, Chapter 31 of the Delaware Code, |
specifically direct and authorize:

1. All departments and agencies of the State of Delaware shall assist in response and
recovery activities, as directed by and in coordination with the Delaware Emergency
Management Agency (DEMA), in consultation with the Secretary of the Department of

The Network
for Public Health Law

Connection. Collaboration. Community.
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CONFERENGE

Law vs implementation

WHEREAS, the Centers for Disease Control and Prevention has determined that a novel
coronavirus (“COVID-19”) presents a serious public health threat, and that this threat is likely to
impact the State of Delaware; and

WHEREAS, the Delaware Department of Health & Social Services’ Division of Public
Health (DPH) has determined that it is vital for the State of Delaware to prepare for the possible
community transmission of COVID-19 and take steps to avoid the transmission of the virus, which
may include avoiding public gatherings; and

WHEREAS, it is in the best interests of the State to protect its citizens from a potential public
health emergency that could threaten the lives of those who live and work here; and

WHEREAS, the predicted public health threat created by COVID-19 will likely continue to
create dangerous and potentially life-threatening public health conditions and may result in additional
public safety responses.

NOW, THEREFORE, I, JOHN C. CARNEY, pursuant to Title 20, Chapter 31 of the
Delaware Code, do hereby declare a State of Emergency in Delaware. This State of Emergency will
be effective as of Friday, March 13, 2020 at 8:00 a.m. E.S.T., and shall continue until terminated as
provided under state law. The nature of the emergency is the public health threat from the COVID
19. Along with such other actions authorized by Title 20, Chapter 31 of the Delaware Code, |
specifically direct and authorize:

1. All departments and agencies of the State of Delaware shall assist in response and
recovery activities, as directed by and in coordination with the Delaware Emergency
Management Agency (DEMA), in consultation with the Secretary of the Department of

The Network
for Public Health Law
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CONFERENCE Connection. Collaboration. Community.

Data

»Syringe Service Program Laws — Temple Center for Public Health Law
 Binary: "Are syringe service programs explicitly allowed?” Yes/No
* Score: range from -3 (most restrictive) to 6 (most permissive)
» Categorical: most restrictive (-3 to 0), middle (0.5 to 2.5), most permissive (3 to
6).
» Categorical with untreated category: 0, and then middle (0.5 to 2.5), most
permissive (3 to 6).

The Network
for Public Health Law a8
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CONFERENCE Connection. Collaboration. Community.

Data

»Medicaid inpatient hospitalization data (T-MSIS) — 46 states (2016-
2021)

* Infective Endocarditis and skin/soft tissue infections are defined using ICD-10
codes.

» Aggregated counts by state, year, age, and sex (race and ethnicity data were
unusable due to data quality).

»Population data: American Community Survey

» State-level covariate control data: poverty, homelessness, Medicaid
expansion status, partisan control, heroin mortality rate.

| The Network "
. for Public Health Law
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Epidemiology of Infective endocarditis

A) Sex by age by racialized group B) Age by ZCTA poverty level by racialized group
Female Male 18-34 years 35-64 years
25
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C) ZCTA poverty level by age by sex D) ZCTA poverty level by racialized group by sex
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Difference in differences design
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Difference in differences design — staggered adoption
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Trends in IE Medicaid Hospitalizations in states that allow SSPs from 2016-2021
Grouped by SSP law enactment timing

WV

30

[
o

NH

|E Hospitalizations

-
o

ND
VA
L L

AZ
GA
0

o o
& A5 > 5
N 2
» P
v o
Year-Period

Treatment Group =— 1-treated in 2017 =— 2-treated in 2019 =— 3-treated in 2021
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Conditional parallel pre-trends are present

Gardner, did2s package, event study plots
5 :

Callaway and Sant'anna att_gt package: event study estimates,
binary exposure, linear models

1.5
Model
B -~ |E (PS adjusted)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B e it EF SR IO P ~®- |E (unadjusted)
L] ~®- SSTI(PS adjusted)
1 #- SSTI (unadjusted)
L]
05 L]

Event Time

&

Estimate (ATT)

ATT Estimate

#f* ----- ----- -JH-ML ‘

-5.0 25 0.0 25
Event Time (years relative to treatment)

~+ |E Adj -= |Eunadj - SSTIAdjage&sex
Model

+- |E Adj age&sex —— SSTIAdj -+ SSTlunadj

The Network . . . . . . .
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Conditional parallel pre-trends are present

Gardner, did2s package, event study plots

Callaway and Sant'anna att_gt package: event study estimates,
5

binary exposure, linear models

: 15
| ! o { } T T Model

, : , 5 y = o IE (PS adjusted)
1 ) I | #Fio---|- I A . QN R B SR d---- - IE (unadjusted)
. | | | \ [ o~ SSTI (PS adjusted)

1@-#%----%”---- ----- ‘ - - oo H-----Ii SO I S | S 1 o~ SSTI (unadjusted
g ¢

1 05 L ]

1N

Estimate (ATT)
—_—

-5.0 -2.5 0.0

Event Time (years relative to treatment)

- |E Adj -= |Eunadj -+ SSTIAdj age&sex
Model

+- |E Adj age&sex —— SSTIAdj —* SSTlunadj

Event Time
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Syring service program laws are not significantly associated with
changes in infective endocarditis or skin/soft tissue infection rates

Summary of ATT estimates (Gardner' Summary of ATT estimates (Callaway & Sant'anna)
Estimate: are SSPs expllcltl.y. allowed — Yes Estimate: Are SSPS explicitly allowed - Yes
1

1
SSTI (unadjusted) | - ! SSTI (unadjusted) | o | 1
L]

" 1
55Tl (adjusted 2016, age & sex) e SSTI(PS adjusted) | ° . ]
L]

IE (unadjusted)

1
IE (unadjusted) f——e—— .
! |
"
IE (adjusted 2016, age & sex) H——
L]
! IE (PS adjusted) I L {
0.5 1.0 1.5 2.0 2.5
Estimate (95% CI) '
0.6 0.9 1.2 15

Estimate (95% ClI)

The Network . . . . . . .
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Summary of ATT estimates (Gardner)
Estimate: SSP Score: least permissive (ref), somewhat permissive, most permissive

SSTI (unadjusted)

ok

SSTI (adjusted 2016, age & sex) —————
1
IE (unadjusted) e s
IE (adjusted 2016, age & sex) - S

2 4 6
Estimate (95% CI)

term -+ Most permissive -+ Somewhat permissive

The Network . ) . . . . .
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Sensitivity and robustness analyses showed
similar results

* Replicated the analysis using hospitalization data from the AHRQ
State Inpatient Dataset for 13 states

* Replicated the analysis with the Mundlak and basic DID estimators
* Replicated the analysis and iteratively drop one state

* Replicated the analysis with different ICD-10 definitions for skin
and soft tissue infections

\.| The Network
.| for Public Health Law
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More permissive syringe service program laws may
not be enough to reduce infective endocarditis.

Possible explanations include:
» Differences in implementation and or funding of the laws

Syring service programs are known to operate underground in
states that have restrictive laws

>

» There is variation in syringe service program laws within states at
the local level

>

The fact that individuals who use injection drugs may travel to
states that have more permissive syringe service program laws so
that they can receive services

" The Network

. for Public Health Law o3
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Strengths and Limitations

Strengths:

* Comprehensive legal dataset with granular policy data

* Robust staggered difference in differences design

* Replication in two complementary hospitalization datasets

Limitations

* Due to the limited number of years of Medicaid data, we were unable to look at the
full range of states that experienced a change in syringe service program laws over
time.

* Lack of data on implementation or enforcement of syringe service program laws or
funding of syringe service programs.

The Network o
for Public Health Law

«Wl



PUBLIC HEALTH LAW

CONFERENCE Connection. Collaboration. Community.

Conclusions

* The presence of a law permitting the operation of syringe service
programs does not significantly change the rate of infective
endocarditis or skin and soft tissue infections.

* Understanding implementation alongside law and policy changes
related to syringe service program laws is a vital component of a legal
epidemiology evaluation project.

| The Network
. for Public Health Law 57
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2025

Machine Learning-Assisted Causal Analysis of Public Health Laws
Across County-Level Subgroups

Presenter: Klaus Mueller, PhD
Co-Investigators: Yanming Zhang !, Recai Yucel, PhD 2, Scott Burris, JD 2

! Stony Brook University 2 Temple University

[\\] The Network
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Mission: Explore the Effect of Public Health Law to Lower Death from
Opioid Abuse

National Overdose Deaths Involving Any Opioid kaw
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death rate
differential

What We Want: Gauge the Causality death rate

2013 2015 2017 tm
causal relation Law enacted Effect observed
Cause
o /
Public Health Law  =sssm) QOpioid Death Rate Differential
\ Effect

For example:

Naloxone Dispensing ) Opioid Death Rate 2017 - Opioid
w/o Presciption Death Rate 2013

R] The Network
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Gauge Causality: Conduct Experiments

US Counties = 3,143 Unique Public Health Experiments

Sufficiently
= Numerous
= Homogenous
= Characterized

N The Network
for Public Health Law
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Data: NORC Dataset + Opioid Mortality from CDC Wonder

NORC covers these variables for 3 time spans (2009-2013-2017-2021) for 3,143 counties

Socio-Demographic

Race-Ethnicity Age
White non-Hispanic Aged <15
Black non-Hispanic Aged 15-64
Hispanic or Latino Aged 65+

Asian non-Hispanic

American Indian/Alaska Native non-
Hispanic

Native Hawaiian/Pacific Islander non-
Hispanic

Education Other

Completed High School Disability Status

Completed College Broadband Access

" The Network
for Public Health Law

Economic

Labor
Population Employed in Mining and Natural
Resources
Population Employed in Construction
Population Employed in Manufacturing

Population Emploued in Trade
Transportation and Utilities

Poverty Rate
Median Household Income
Unemployment Rate

Behavioral Health Resources

Number of Mental Health Facilities per
100,000 population

Number of Substance Use Facilities per
100,000 population

Prosperity Index

Prosperity Index Score
Economic Risk Score
Economic Resilience Score
Social Risk Score

Social Resilience Score

RISK

Poverty Rate
Number of Industry Depend

ECONOMIC Net Migration per 100 people

Labor Force Participation Rate

Digital Distress

SOCIAL | HighSchool Drop Out Rate

Teen Birth Rate per 1,000 population

Some of these factors
are provided in the data

RESILIENCE

Self-employment Rate
Business Establishments per 100 workers

Number of Hospital Beds per 10,000
population

Median Household Income

Prosperity
Index

501 c3 and c4 per 10,000 population
(Bachelor’s Degree or
more)

Primary Care Providers per 10,000 populati

All-cause Mortality Rate per 1,000 population

Voter Participation Rate
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Download E
Laws: Temple CPHLR PDAPS Database
DATA CODEBOOK PROTOCOL SUMMARY
1/1/23 What protection, if any. does the law provide from controlled substance possession laws?
1. Does the jurisdiction have a drug -
overdose Good Samaritan Law? Explore

2. What protection, if any, does the law
provide from controlled substance
possession laws?

Explore
Arrest -
3. What protection, if any, does the law
provide from drug paraphernalia laws? Explore
4. Does the law provide protection from
probation or parole violations? Explore © Labels
4.1. What protection does the law I (29) Includes Arrest
H H No data
provide from probation or parole i o
violations?
5. Is reporting an overdose considered a
mitigating factor in sentencing? Explore
5.1 For what types of crimes is
mitigation permitted? Explore
-
4 »

MonQcle

R] The Network https://pdaps.org/datasets/good-samaritan-overdose-laws-1501695153
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Causality Metric: Conditional Average Treatment Effect (CATE)

Want to know whether the opioid death rate Y of a given county C will
improve after treating it with law L, conditional on a set of covariates x

CATE(x) = E[Y(1) - Y(0) | X = X]

Y(1): death rate differential in county C with law L applied
Y(0): death rate differential in county C with law L not applied

x: the county’s socioeconomic profile (NORC data)

Problem: We can either observe Y(1) or Y(0), but not both

The Network
for Public Health Law
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Solution: Estimate the Counterfactual

Train a Bayesian Additive Regression Tree (BART) with observed data
= Some counties were treated with L - Y(1)
= Some counties were not treated with L - Y(0)

Then use the trained model to estimate the counterfactuals for each C
= Estimate Y(1) for the untreated counties
= Estimate Y(0) for the treated counties

| The Network
for Public Health Law
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Algorithm Problem: The US is too heterogeneous in X
to reach statistical significance for most/all
1. Choosealawl L
2. ldentify counties with and without L & L,ve and Linactive
3. Pick a time interval and compute death rate differentials
4,

Train BART model, estimate counterfactuals oo s smmne susmocn
—> yields a complete set of L e aNd L active 5

Test statistical significance (several tests)
6. Compare distributions of L__.;,. and L;,.tive
to gauge L’s effectiveness

o

& ¢ = £ & E E

The Network ° -'ill! & "L P H ?I -dEm
for Public Health Law S
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Solution: Test Law on Carefully Selected Subgroups of Counties

Problem: There are an infinite number of county subgroups - tedious to find

Solution: Use pattern mining to identify promising county subgroups that

associate with death rate differentials that (on average) are lower (or higher) than
the global average

= Not necessarily geographically connected
= Formed by combination of intervals of some X and possibly Ls

= Fall into a hyperbox in the high-dimensional
space formed by all X and Ls

High death-rate-2013-2... Low death-rate-2013-20,..

Core Featune g Core Features

Bercent-of-Fopuation-Empioye + 1 9 1 3 Percers-of Popuiation-Under-1 - 1 5 g 3
W5 THE MEAM V5 THEE MEAM

F CCCCC -C5 Prosecution NEONONE-LTIM DOSSEs O

The NEtwork Percant-cl-RFopulalton-Sagk-in 1 B 7 L 41",_

for Public Health Law _

¥V \‘
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Result: for Naloxone Use

Subgroup: urban counties

Law: Pharmacist-dispensing-
method _Standing order

— Pharmacists are allowed to dispense
or distribute naloxone without a patient-
specific prescription from another
medical professional

R] The Network
for Public Health Law

Death rate differential grouped by pharmacist-dispensing-method_Standing ordes{law)

. Law Inactiee
: H Law Active
183 { H

e Measc 82,224
| paired t Paalug: 00000

parmastaticn Poalue: 0,.000]

mann-whitney P-valye | 00000

Ayg ITE: -10.80 Sty ITH: LS00
Cohan's o) -0.TH Adpated Coher's do-1.0

100 150 200 10
[ieath rate differential( 2017 - 2013)

[rbansciy”|m=]

] 50

When the law is active the mean opioid death
rate differential is 43.43 whereas it is 62.22
when the law is inactive.

I
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Death rate differential grouped by pharmacist-dispensing-methed_Protocel crder(law)

Another Result: for Naloxone Use = e

e b P-vale: 00000
permRAation Pyakes: 0.0001
Enanf-whitry Poakes : 00000

Subgroup: urban counties

g ITE: 7.0 Sty ITE:5.54
Coben's d: 0.3F Adpated Cobwi's d:0.43

Law: Pharmacist-dispensing-
method_Protocol order

150 e
Death rate differentali2017 - 2013
Furbanicity’ jmsl

—> More restrictions for pharmacists to
provide naloxone

When the law is active the mean opioid death
rate differential is 51.10 whereas it is 44.06
when the law is inactive.

lNEFFEC’l‘l\’E

N The Network
for Public Health Law
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Legal-Epi-Explorer: An Interactive Visual Dashboard for Practical Use

Legal-Epi-Explorer allows analysts to

= Test laws if they’re statistically significant (and effective) for a
subgroup of counties

= Save valuable laws to a database along with the associated subgroup
definitions - we call it a pattern

= Obtain recommendations on possibly effective laws for a selected
county with the ability to fine tune the subgroup definitions

N\, The Network
. for Public Health Law
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Choose the treatment (in this case, a law) from the database
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CONFERENGE

! 3‘ - e e Choose the Outcome Variable Choose the Conditions e Sad P
v'ev VO °
¥ Choose the Treatment
T o S
B ) ) 2 _—
\ . T
v .‘.4.1 3 NO—
g-'}. oy P—— et s P £ et oAb, 0 A M o131 °
‘.f._f" “, e Wange ]
2P —
o ‘IT:"
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-
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’ P A i e R
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Choose an associated county subgroup from the database
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Number of counties with and without the
law in the selected subgroup, also
highlighed on the geomap

Every treatment (law or other intervention) will be
converted to a binary value (on/off). Specify the value/range
for active (treated) and inactive (control) level.

N The Network
for Public Health Law

v

Play with the sliders to adjust the subgroup
definition before BART-based testing.
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Statistical Information
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Choose the Outcome Variable

sta_sean row
Choose the Treatment
Conman C - Coumge

Ay e

Caterag

—_——

. A .- - 0 . et

Choose the Pattern

—

P T Loe Moy E st S e baes A 8! gy Mg Made s Cumety

e =

A 4

Choose the Conditions

e e s

B ®

P ot Prghon Emgiewsd -\ ane N Ammosce A3 20T ®
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Once the parameters are confirmed, click the
Run Analysis button to check the effectiveness

of the treatment using BART.
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S s Choose the Pattern
L Cad A0 >
\,:f 5 y Y G’ e Wy, (ot ac A et Ar e o (g nch e M 8 Dy
2 o
e ' 4 [ e e

LD ST - B e e
“ - - -
Statistical Information _ Mm'mmquoomcu_cw . -
Mo W == S

-y O

Owv 178

v ,| The BART-inferred potential outcomes for all counties in
R] The law passed all statistical tests the subgroup, visualized as a histogram.
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& B = = == Choose the Ouicome Varisble Chocsa the Conditions tm Vo
2 ~ i aone o s
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L. . < Choose the Treatment »
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— ——— T
]
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Feature of importance - Deoath Rate Differential by goodsam-cs_Charge . -

B b v ™

Feature importance plots with value histograms
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- Logal-EphExplorer Check the laws effectiveness for a specific county [ st | aesseonsman)
- e L. Choose the Outcome Variable Choose the Conditions. e ety
4 c;;:;mm« e "
s N :'.’t‘; G (2 - Coungn
;| ] .f % L‘*‘:' ..... —_— s o ot £acwans & ey 40 Adre bowa o A
\; o s S |
"",': ::.--”(b o —_——
- ..' : ‘3’ A -
- :, a/
: ] Choose the Patterm
L Ve Y
; 1 e e e L L
Pick a county of within the : BT ST
“{ subgroup from the GeoMap — The county’s attribute values
o BRI 0t e Oferontit by - visualized as red markers
Pownt | Pase ) 000N « ::-;!::n‘_‘,~
Moo Wiy P b 1 9%~ .:,. =
Coter's D T

Law is effective: Death rate
is 67.96 with law in place
vs. 79.40 when not

okt Cruns Vit NRASIE

The selected county’s potential outcome
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B - - Choose the Outcome Variable Choose the Conditions. \.-.
‘. N - - 3 \‘ T Sria
v 3 Choose the Treatment — .
J N S 8 e Save this pattern to
° . .’ a . -
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Recommendations: Find the Law That Best Fits Your Specific Community

Often laws are incompatible with a community’s socio-economic profile
= Can lead to friction, non-compliance, or plain ineffectiveness
" |t’s therefore important to find the right law for a given community

As Legal-Epi-Explorer learns more patterns

" |t can use its knowledgebase to recommend laws to local
policymakers

= Laws with high prospects of fitting the local socioeconomic profile

The Network
for Public Health Law
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Recommendation Mode

N The Network
for Public Health Law
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‘ B ¥ A —_——— Subgrou
SRR group
- N - e contains
Select a county of interest Won Ty ok . .| this county
= Y
N - 2. v TN BTN
o e -
Statistcal formation EEEIERIE Ovath Rate Difforential by goodsaen-cs_Charge County is not in this subgroup
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The county is not part of the group of counties where the ‘Goodsam Cs - Charge’ law is effective

- Legal-Epd

Cheose the Outcome Varlable hasns: the Conditions [ —
s e .

Choose the Treatment pe—— .
L o 4

- mam
pRr—
—— P ———— n

Choose the Pattem Slightly out of
the subgroup

e L N e e il Y

Samistical Information _ Death Rate Differential by goodsam-cs_Charge
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User finds that this law can be generalized to a larger
| subpopulation (now including the county of interest)

Expand the group’s range
to include the county

19 g Ve Dy 4 Cnargn Pt et Sbasaren na | e

Then test for
RSN 0ot Rate Oifforential by goodsam-<s_Charge effectiveness

Sabaiarce Meto 108« /
8 0% »

Manvs Wi, v [T ' ‘

—law is effective! T

Coran's D Yo 0.

4 Do TR

et Croma Visdation NRUSE
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2025

Save this pattern
to the database
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Conclusions

As more patterns are identified Legal-Epi-Explorer gets better at recommending

= Can spare local communities from ill-fitting health policies

* Important especially since it takes several years to see what works and what not
= Learn from the experiences of other communities and contribute your own

Public health laws are not the only interventions that can be tested

= Socioeconomic “treatments”, like better schools or food environments, can also be tested within
the dashboard, for any outcome variable

Legal-Epi-Explorer runs on a hosted server for platform independence
= Development is ongoing

The Network
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2025

Please take this survey to evaluate conference sessions.

O T
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THANKYOU
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Why Can BART Estimate Causality?

Enables counterfactual prediction: BART models outcomes flexibly by
combining many weak trees

Great for heterogeneous treatment effects: BART can estimate CATEs
smoothly across subgroups of X; captures nonlinearities and interactions

Full posterior: gives credible intervals (uncertainties) for CATEs (as
opposed to causal forests)

The Network
for Public Health Law
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When Can BART Estimate Causality?

Consistency: all treated counties received the same treatment - law L
must be well defined

Unconfoundedness (Ignorability): no hidden confounders - include a
comprehensive set of covariates X with domain expertise

Positivity (Overlap): every county has some chance of receiving
treatment and control - no law L is inherently impossible for county C

The Network
for Public Health Law




