Prompt:
Act as if you are a PhD-level epidemiologist and public health consultant, and you were hired by a large foundation interested in supporting and expanding evidence-based substance use treatment options throughout the state of California. This foundation would like you to complete a landscape analysis of medication-assisted treatment or MAT (also known as medications for opioid use disorder, or MOUD) throughout the state. 
Here is some background on this issue: 
Opioid use and opioid overdose deaths in California continue to be an important public health initiative, resulting in DHCS’s Opioid Response, formerly the California MAT Expansion Project. This approach utilizes prevention, harm reduction, treatment, and recovery efforts to address OUDs and provide pathways for individuals to live productive, meaningful lives. 
In California, early results show that individuals who accessed treatment for OUDs from 2020 to 2022 experienced a 46% reduction in homelessness, a 40% increase in employment, and decreased drug use.² Increased utilization of telemedicine expanded access to providers, and in 2023 the elimination of the DATA-Waiver (also known as the X-Waiver) increased the number of licensed clinicians able to prescribe buprenorphine.³⁴ However, between 2019 and 2021, California’s opioid-related death toll spiked 121%, calling for an increased need to broaden access to MAT services and harm reduction and minimize treatment gaps. Legislative reforms played a pivotal role in expanding access to MAT services statewide, extending access within residential treatment facilities and mandating direct provision or effective referral mechanisms at MAT access points, locations or facilities where individuals can receive MAT for OUDs. 
These are the overarching questions they have asked you to answer: 
1. What is the current landscape for MAT services in the state of California? 
· How has access to Medication-Assisted Treatment (MAT) evolved since 2017? 
· What is the current funding landscape for MAT services? 
· What specific state and federal policies influence MAT access and accessibility? How has it enabled or hindered the delivery of services? 
· What disparities exist in MAT services by geography, race and ethnicity, age and gender? 
· What are the prevailing strategies, approaches, innovations and practices used among healthcare providers regarding Medications for Addiction Treatment (MAT)prescription and administration? 
· What are the primary barriers hindering individuals from accessing MAT for opioid use disorder treatment? 
· What are potential opportunities for policymakers and service providers in the coming years? 
2. What organizational infrastructure is necessary for the provision of medication-assisted treatment (MAT) to populations that have been historically underserved? 
· What resources and facilities are essential for delivering MAT services? And how can organizations ensure their availability and adequacy? 
· What strategies, practices and approaches have been successful in helping organizations provide MAT services? 
· How do organizations develop and implement training programs to equip staff with the necessary skills and knowledge for administering MAT services and supporting patients? 
· In what ways do organizations collaborate with community partners to enhance MAT service delivery and address? 
· What have been barriers to providing MAT services? How have organizations addressed them? 
As part of this larger project, one task you are completing is an analysis of the TEDS dataset from 2022, a national study of people entering substance use treatment. We are using the version of the dataset called TEDS-D, meaning information is not just recorded at admission but also at discharge. 
Here is the codebook from the TEDS-D dataset for 2022: 
TEDS-D-2021-DS0001-info-codebook.pdf
Note that in the dataset we have already recoded the variable REASON to be instead an indicator of treatment success or failure, with the following code:
TEDS <- TEDS %>%
  mutate(REASON = case_when(
    REASON %in% c(2,3) ~ 2,
    REASON %in% c(5, 6, 7) ~ 3,
    REASON %in% c(1, 4) ~ 1
  ))

[bookmark: _Hlk202367359]Thus, a person is considered to have succeeded in treatment if they completed treatment, or were transferred to another treatment program or facility. If they dropped out of treatment or were terminated by the facility, they were considered to have discontinued treatment. If they were incarcerated, died, or were coded as “other” we considered them as having undetermined treatment success status.
Here is a summary of the dataset. The column headers match the variable names in the codebook I provided, and the rest of the content in each column is descriptive statistics of each variable. For numeric columns, it gives measures like minimum, 1st quartile, median, mean, 3rd quartile, and maximum. For factor columns, it shows counts for each level. It also provides the number of NAs: TEDS summary.csv 
Note not in the Prompt: this summary CSV file was generated in R using the following code:
write.csv(summary(TEDS), "TEDS summary.csv", row.names = FALSE)
Considering the overarching research questions the foundation gave you for this project, what are 3-5 analyses I could run on this dataset that would help answer some of the questions?








GEMINI
Of course. Based on the dataset's structure and the foundation's overarching research questions, here are four high-impact analyses you could conduct on the raw TEDS-D dataset to generate actionable insights. These analyses go beyond the summary statistics to explore the relationships between different factors.
1. Analysis of Disparities in MAT/MOUD Access
· Research Questions Addressed:
· "What disparities exist in MAT services by geography, race and ethnicity, age and gender?"
· "What are the primary barriers hindering individuals from accessing MAT for opioid use disorder treatment?"
· Variables to Use:
· Outcome Variable: METHUSE (Medication-assisted opioid therapy: Yes/No)
· Predictor Variables: RACE, ETHNIC, GENDER, AGE, LIVARAG (Living arrangements, to proxy for homelessness), HLTHINS (Health insurance status).
· Methodology:
1. First, filter the dataset to include only individuals with a primary or secondary diagnosis of opioid use (e.g., SUB1 or SUB2 is Heroin or Other opiates/synthetics).
2. Conduct a series of chi-square tests or, more powerfully, develop a logistic regression model. The model would predict the likelihood of receiving MAT based on the demographic and socioeconomic predictors.
· Potential Impact: This analysis would quantify whether significant disparities in receiving the standard of care (MAT) exist across racial, ethnic, gender, or age groups in California. For example, it could reveal that individuals of a certain race or those experiencing homelessness are significantly less likely to have MAT in their treatment plan, even when they have a diagnosed OUD. This provides direct evidence for targeting funds toward programs that serve specific underserved populations and address systemic barriers.
2. Efficacy of MAT on Treatment Outcomes
· Research Questions Addressed:
· "What are the prevailing strategies, approaches, innovations and practices used among healthcare providers...?" (by testing if MAT, a key strategy, is effective)
· "What are potential opportunities for policymakers and service providers in the coming years?"
· Variables to Use:
· Outcome Variable: The recoded REASON (Treatment Success vs. Treatment Discontinuation).
· Primary Predictor: METHUSE (Yes/No).
· Control Variables: AGE, GENDER, RACE, PSYPROB (Co-occurring mental and substance use disorders), NOPRIOR (Previous treatment episodes), SERVICES (Type of treatment setting).
· Methodology:
1. Again, filter the dataset for individuals with a primary or secondary OUD.
2. Run a logistic regression analysis where the outcome is treatment success. The main question is to see if METHUSE is a significant predictor of success after accounting for the influence of patient demographics and other clinical factors.
· Potential Impact: This is the most critical analysis for your mission. It would provide concrete, data-driven evidence from California on whether receiving MAT is associated with a higher likelihood of treatment completion. A strong positive association would arm the foundation with powerful data to advocate for the expansion of MAT services as a proven strategy for success.
3. Impact of Co-Occurring Disorders on Treatment Retention
· Research Question Addressed:
· "What are the primary barriers hindering individuals from accessing MAT for opioid use disorder treatment?" (by examining a key clinical barrier).
· "What organizational infrastructure is necessary for the provision of... MAT to populations that have been historically underserved?"
· Variables to Use:
· Outcome Variable: The recoded REASON (Treatment Success vs. Discontinuation).
· Primary Predictor: PSYPROB (Co-occurring mental health disorder: Yes/No).
· Interaction Term: PSYPROB * METHUSE.
· Methodology:
1. Using a logistic regression model, first assess if having a co-occurring mental health disorder (PSYPROB) is a significant predictor of treatment discontinuation.
2. A more advanced step would be to test the interaction between PSYPROB and METHUSE. This would explore whether the positive effect of MAT on treatment success is different for individuals who also have a mental health diagnosis.
· Potential Impact: This analysis would highlight the unique challenges faced by the 56% of the treatment population with co-occurring disorders. If the data shows they have poorer outcomes, it builds a strong case for funding integrated care models—organizations that can treat both conditions simultaneously. If it shows MAT is particularly effective (or ineffective) in this group, it would inform how to tailor MAT services for this large and vulnerable population.
4. Profile of the Justice-Involved Population and Their Treatment Pathways
· Research Questions Addressed:
· "In what ways do organizations collaborate with community partners to enhance MAT service delivery...?" (by examining the outcomes of referrals from a key partner: the justice system).
· "What disparities exist in MAT services...?"
· Variables to Use:
· Grouping Variable: PSOURCE (Referral Source, comparing "Court/criminal justice referral" to "Individual/self-referral").
· Comparison Variables: METHUSE, REASON (recoded), LOS (Length of Stay), SERVICES.
· Methodology:
1. Create two distinct groups of individuals: those referred by the justice system and those who were self-referred.
2. Compare these two groups across several key variables. Use chi-square tests for categorical variables (METHUSE, REASON, SERVICES) and t-tests for continuous ones (LOS).
· Potential Impact: This analysis would create a detailed profile of the nearly one-third of patients referred from the justice system. You could determine if they are more or less likely to receive MAT, if their treatment success rates differ, and if they are placed in different types of services compared to self-referrals. This information is crucial for developing targeted programs and informing policy around MAT in jails and other justice-system collaborations.
CHATGPT
Given the foundation’s overarching research questions—focused on access, equity, effectiveness, barriers, and organizational infrastructure related to MAT/MOUD in California—your cleaned TEDS-D 2022 dataset provides a strong foundation for addressing several of these issues.
Below are 5 high-impact analyses you can run using your dataset that directly address the foundation’s priorities:

🔎 1. Treatment Success by MAT Use
Purpose: Evaluate whether MAT is associated with better treatment outcomes.
Question Answered:
· What are the prevailing strategies, innovations, or practices used in MAT delivery?
· Does MAT improve treatment retention or completion?
Analysis:
· Cross-tabulate PRIMARY (MAT use) by SUCCESS.
· Run a chi-square test of association or logistic regression if you want to control for confounders (age, gender, race, setting).
· Stratify by SERVICES2 to assess differences by treatment setting.

🌍 2. Disparities in MAT Access
Purpose: Identify racial, gender, age, or educational disparities in who receives MAT.
Question Answered:
· What disparities exist in MAT services by race, geography, age, gender?
Analysis:
· Calculate % of MAT access (PRIMARY == 1) across:
· RACE2
· GENDER2
· EDUC2
· SERVICES2 or CBSA2020 (if geography is coded).
· Visualize with bar charts or run logistic regression to model predictors of MAT access.

⏳ 3. Barriers to Access: Wait Times and Homelessness
Purpose: Identify structural access barriers like wait times and unstable housing.
Question Answered:
· What are the primary barriers hindering individuals from accessing MAT?
· What is the organizational infrastructure needed to serve underserved populations?
Analysis:
· Compare DAYWAIT across PRIMARY, RACE2, EMPLOY2, and LIVARAG.
· Determine if MAT users are more likely to be homeless or unemployed at admission.
· Explore whether those experiencing homelessness have lower rates of MAT access or treatment success.

📉 4. Changes in Housing and Employment by MAT Use
Purpose: Assess whether MAT is linked to social stability at discharge.
Question Answered:
· How does MAT influence social outcomes like housing and employment?
Analysis:
· Compare LIVARAG vs. LIVARAG_D and EMPLOY2 vs. employment at discharge by PRIMARY.
· Calculate % improvement in stable housing and employment by MAT status.

🔁 5. Criminal Justice Involvement and Referral Sources
Purpose: Understand system-level touchpoints that connect individuals to MAT.
Question Answered:
· How do organizations collaborate with community partners (e.g., justice system) to enhance MAT?
Analysis:
· Cross-tabulate PSOURCE and DETCRIM with PRIMARY to assess whether court or justice referrals lead to MAT.
· Examine if treatment success varies by referral source (e.g., court vs. self-referral).

🎯 Bonus (If Time Permits):
Run a multivariable logistic regression with SUCCESS as the outcome, and include:
· PRIMARY (MAT use)
· SERVICES2
· RACE2, GENDER2, EDUC2, EMPLOY2, LIVARAG
· NOPRIOR and DAYWAIT
This model will help you identify independent predictors of successful treatment, showing where interventions might be most impactful.

