Supplemental file 1. Facilitation guide
BOLD = Technical notes 
	SESSION 1

	Activity
	Logistics/technology

	Pre-work / Set up
	· Open Slides (each in separate tab)
· Open Miro 
· Open Reference mode calculation in excel
· Music piped in
· Assign Facilitator 2 as co-host in meeting
· Facilitator 1: As people enter – confirm filled out presurvey. Request that camera remain on for data collection purposes, make sure they have a notebook or something to write on. Paste “Hello all, please take time to fill out the pre-survey if you haven’t already. Make sure you have a notebook or something to write on and are ready to turn your camera on throughout the duration of the session. We will begin shortly.”
· Facilitator 1: RECORD!


	Welcome, Overview, & Introductions (10 mins)
	· Present and Share “App window 1” NOT “Screen 1”
· Welcome from Facilitator 1 and Facilitator 2
· Introductions (role and objectives)
· Slide 4: Current doctoral student in MCH at UNC. My background is in MCH, these sessions are a part of my dissertation sessions on policy change for maternal substance use. I am interested in this topic primarily through my applied experiences – evaluating state STR & SOR-funded projects in California. And at NASADAD, which some of you may know. Here I oversaw technical assistance for and state-level advocacy around the substance use block grants and the women’s services set-aside. Became intimately familiar with how different these policies are across and even differentially implemented within states. Trained in this methodology in a project over at duke margolis.
· Slide 5: Intro, quick - your role and relationships to the field of maternal substance use. Just popcorn style. 


	Systems Introduction (20 mins)
	· Slide 6: Iceberg Model for Systems Thinking & Mental Models
· So, this project makes use of a systems science approach. Essentially, a lot of research and even applied projects focus on causal thinking–so cause and effect. But that’s really the tip of the iceberg, meaning these are observed phenomena applied to controlled and specific settings. What systems approaches seek to understand is the underlying factors that make up and perpetuate these observed events. So for example, high rates of maternal mortality (seen)
· It seeks to understand what patterns emerge if we look at multiple events or incidents & how recognizing patterns allows us to anticipate or predict similar events in the future (So, ‘oh- there’s recurring cases of complications’). Then you look at the systemic structures and interconnections that create these patterns. So, insufficient funding for maternal health may workforce shortages that impact access over time, and finally mental models – the deeply ingrained beliefs, values, and assumptions held by individuals and organizations. These influence how systems are designed and policy allocation and resources decisions are made.
· Slide 7: I’m really interested in applying these methods to maternal substance use because the perpetuation of punitive policies and their rise is a complex problem, as I view it. Best solved with systems methods. Explain differences… End with mental models (again, beliefs, etc.) have been reinforced over time into policy. 
· Slide 8 & 9: Mental models are often explained in systems science as – elephant model, explain… vary based on an individual’s positionality in the system and why we have collected you all here. Not only these policies but also what keeps them in place.
· Slide 10: Always good practice to set group norms in a participatory space such as this. 
· TRY IT ON: Areas of difference provide the greatest opp for learning. Better to finish with clear differences than weak acquiescence to an analysis that no one truly believes. And we are going to have differences here. We all personally know and witness these in our work, it’s emotional. At the end of the day we all want healthier mothers and babies but may disagree on how to get there.


	Reference Mode (15 min)
	· Close Slides, Open Menti 
· So, these sessions are designed to be very interactive and hopefully, fun! The first step is to define patterns and parameters to help us establish a clear goal or standard to guide subsequent steps of the process.
· Menti-meter - 
· (5 minutes): Fill out poll LINK: https://www.menti.com/aldcevhrnkjs 
· Make sure to “present” or start in mentimeter first
· (10 minutes): Collectively flush out & refine
· Facilitator 1: Punitive policies can include how they are implemented (not just the presence or absence of the policies – diff across hospitals, etc.)
· Facilitator 1: Where are we now, where were we, where do we want to be (hopes), where do we realistically think we will be (fears) 
· Show results. Discuss, how does this track with our understanding? Were you expecting higher or lower for certain points?
· Queue into “over time” excel. “My presentations” →  Three dots → “View results” → “Download” → Copy-paste into pre-populated excel calculations and re-paste reference mode into Miro.
· Now show / plot this over time & discuss differences

	Variable Elicitation 
(45 mins) 
 
Objective: Elicit and establish influencing factors
	· 30 minutes: Variable Elicitation
· Facilitator 2 / Facilitator 1 make stickies as needed (and Helper)
· In reaction to menti-meter (Facilitator 1: copy paste from menti into Miro)
· Facilitator 1: So, this next step we want to tease out a little bit on why this looks the way it looks?
· What would allow us to get to what we hope for? What would cause us to have the feared trajectory?
o   Facilitator 1: What are key factors that affect presence and implementation of punitive policies?” and 2) “What are key factors that affect the presence and implementation of rehabilitative policies?”
o   (5-8 minutes) Individual thoughts
o   (30 minutes) Share out
· Facilitator 1: As people share, ask clarifying questions as needed
· Facilitator 2 (Wall-builder): As people share out, group variables thematically in Miro


	Active Break 
(5 mins)
	· 5 minutes: Dot activity (select most “influential” variables during break)
· Facilitator 1: Of these variables, which do we think are most influential. Will build out from these, some trends that are particularly impactful.
· Explain: Have folks send in the top “five” sticky notes or themes directly to me in the chat – at any point during the break

	Connection Circles 
(25 mins)
Objective: To begin thinking of boundaries, interrelated nature of variables, and key leverage points
	· Activity introduction (1-2 minutes). 
· Facilitator 1: “The purpose of this activity is to identify the connections between the variables we’ve developed in the prior stages and how they interact in the system of de-implementation.”
[Variables from VE, GOTs, and Reference Mode listed on the perimeter of the circle]
· Solicit feedback on directionality (15 minutes) 
· Facilitator 1: “Let’s start with ___ which was highly cited, which variable do we think this one really impacts on the graph in terms of ______”
· Ask participants to explain and justify their reasoning for the interconnections and directionality as they go along.
· Why this variable and not ___? Etc.
Key variables
· At conclusion, point out which variables have the most arrows pointing toward or away from them as key variables and leverage points in the system 
· Facilitator 1: “Do these match our understanding? Do these seem like key leverage points in the system?”
· Foreshadow next session
· Facilitator 1: “Next session we are going to take these interconnections and temporality to build a causal loop diagrams to capture an accurate representation of the system”

	Post-
	· Save recording to One Drive
· Save transcript to One Drive
· Export mentimeter results and save excel to One Drive
· Take screenshots of Miro Board and save to One Drive

	SESSION 2

	Activity
	Logistics/technology

	Pre-work
	· Add cleaned Miro artifacts to slide deck
· Open & share slide deck

	Review Prior Session
	· Place in chat as people enter: “Hello all, please take time to fill out the pre-survey if you haven’t already. Make sure you have a notebook or something to write on and are ready to turn your camera on throughout the duration of the session. We will begin shortly.”
·  “Hello all, make sure you have a notebook or something to write on and are ready to turn your camera on throughout the duration of the session. We will begin shortly.”
· Facilitator 1 make sure to RECORD
· (5 minutes) Artifacts run-through


	Activity Instructions 
(10 mins)
	
· Activity Instructions and Walk through Sample CLD 
· Chicken & Egg slides
· “So, we all know the classic chicken and egg conundrum”


	Creating Causal Loop Diagram 
 (60 minutes+)
Objective: Begin building causal loop diagrams to build consensus on problem scope, solutions, and create an accurate representation of the system
	· (60 minutes+): Facilitator 1 facilitates while Facilitator 1 & Facilitator 2 diagrams to introduce the seed structure and build out CLD based on group discussion.
· Facilitator 1: Start w/ DSS perspectives question. Possible prompts: 1) Which factors influence the de-implementation of punitive policies, 2) What are the consequences of these factors (i.e. directionality), and 3) At what points are the feedback loops closed?.
·  Facilitator 2 take notes on context-specific variables and parking lot/excluded variables in Miro
· More probes: Are there unintended consequences from this action? Are there more immediate consequences? How do those differ from the long-term consequences?
· Are these “actual” or “perceived” states?  
· Does this association / directionality exist for all communities? If not, can we think of a 2nd or intermediary variable to represent these differences?
· Instead of right and wrong - why and under what circumstances?

	Break
	(5-10 minutes): depending on time

	Action items

Using insights from the above activities, participants identify high-priority leverage points and specific action ideas.
	· (20-25 minutes): 
· 5 minutes: Explain & give “time” for writing as many ideas as possible
· Scroll over to Action Items examples
· “There are multiple places you can intervene in a system – in order of effectiveness: variables (because acting on only one element of the system as we saw, can increase other parts eventually), connections (increase relationships between Var 1 & 3), rules, goals, mindsets…
· I’ve listed a couple here that have come up through our discussions over the past couple of days.” Let’s take about 5 minutes for everyone to write down as many as they can.
· From these, select your top three and post them into the chat – BUT DON’T hit enter – when I say go! Then hit enter! 
· Waterfall activity for top three actionable items to leverage system…
· Facilitator 1 and Facilitator 2 take note of top action items and place on board



Supplemental file 2. Pre-/Post- Survey Items
	Thank you for agreeing to participate in [Redacted].

As a reminder, Session #1: [Redacted], Session #2: [Redacted]

Please answer the following questions (~8 mins) to the best of your ability by [Redacted]. Responses are anonymized from your email link.

	In what field would you place your role? (For analysis, not identification)

	1. Substance use treatment
2. Child welfare
3. Administrative / policy

	Model Acceptability  
(Post only): Several weeks after session (after model cleaned) 

	Do you accept that the finalized CLD reflects stakeholder understanding of the system? 
 
1 = “I cannot accept the model diagram”,  
2 = “I need revisions before I can accept the model diagram”, 
3 = “I can accept the model diagram, but I have some reservations”,  
4= “I am mostly satisfied with the model diagram, I can support it”, and  
5= “I am very satisfied with the model diagram and fully support it” 

	Action Items  
(Pre and Post) (two weeks before and immediately following the session) 

	 Pre-/Post- Assessment of Perspectives through measurement of mental models (adapted from Fokkinga, 2009; Frerichs et. al., 2018; Felmingham, 2023) 113–115 
1. If we wanted to de-implement punitive policies (or make them less punitive), what are the most important things to do? (List) 
2. Please rank these factors in order of importance. (Rank order tool in Qualtrics) 


	The following state-level policies are generally held to be punitive in the field of maternal health, though some categorizations may differ by field. 

Which of these state-level policies do you agree should be categorized as punitive? 
(Note: Not that you agree or disagree with the policy itself, but the categorization)

(Agree, Disagree, Unsure)


	P1. Defines or criminalizes maternal substance use as abuse and neglect or grounds for civil commitment

	P2. Mandates reporting of suspected substance use to health and child protective divisions

	P3. Does not specify exceptions for positive test resulting from treatment medications (ex: buprenorphine, methadone, etc.)

	P4. Requires testing of infants with suspected prenatal exposure

	You disagreed that "X" is a punitive policy? Please explain (e.g., under what circumstances and contexts).  

	Which of these state-level policies do you agree should be categorized as rehabilitative? 
(Note: Not that you agree or disagree with the policy itself, but the categorization)


	R1. Removes criminal statutes or child abuse definitions for maternal substance use

	R2. Requires notification-instead of report-of suspected  substance use to health and child protective divisions

	R3. Prioritizes treatment in state-funded programs for pregnant  persons with substance use disorders 

	R4. Creates or funds targeted programs for mothers and parents with substance use disorders

	R5. Prohibits discrimination against pregnant persons in publicly funded treatment programs

	R6. Provides exceptions from punitive statues for substances taken for treatment

	R7. Provides exceptions from statutes based on immediate enrollment in treatment for a certain time limit (usually 90 days)

	You disagreed that "X" is a rehabilitative policy? Please explain (e.g., under what circumstances and contexts).  

	Buy-In  
(Pre and Post) (two weeks before and immediately following the session) (adapted from Turnbull et al., 2002 and Grebing et al., 2023)

To what extent do you agree or disagree with the following statements:

(Strongly Disagree, Disagree, Agree, Strongly Agree, Not Sure)


	1. Belief: “I believe that punitive policy de-implementation is good for pregnant and parenting persons who use substances”

	2. Motivation: “I am personally motivated to de-implement punitive policies for pregnant persons who use substances”

	3. Self-efficacy: “I am capable of making the kind of changes needed to de-implement punitive policies”

	4. Commitment: “I will take specific actions to support punitive policy de-implementation for pregnant persons who use substances”



