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Sensitivity Notice
This report includes maps, figures, and text that focus on fatal opioid-related overdoses across Massachusetts. The maps and figures we present represent lives lost to the tragic, ongoing opioid overdose crisis. The color-coded symbols on our maps represent relatives, friends, coworkers, peers, and local community members who experienced a fatal overdose. These symbols are “geo-masked” or placed at a random distance and location from the actual location on the map to respect the confidentiality of local family members and neighbors. We hope that these maps and our geospatial and statistical analyses can help to inform public health and clinical policy that will ultimately help bend the curve of the opioid overdose epidemic.
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DEA: Drug Enforcement Agency
FDA: Federal Drug Administration
FOD: Fatal overdose
FQHC: Federally Qualified Health Centers
GIS: Geographic Information Systems
GTFS:  General transit feed specification
ICD-10 CM: International Classification of Disease, 10th Revision, Clinical Modification
MOUD: Medication for opioid use disorder
NFOD: Nonfatal overdose
OD: Overdose
OTP: Community-based opioid treatment programs (provide methadone treatment)
OUD: Opioid use disorder
PWUO: People who use opioids
SAMHSA: Substance Abuse and Mental Health Services Administration
SUD: Substance use disorder
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The current opioid overdose crisis has presented one of the most significant challenges to public health in the United States in decades. Over the past 25 years, the United States has experienced a rapid rise in opioid-involved overdose deaths growing ten-fold from 8,050 in 1999 to an estimated 83,907 in 2022. Similar patterns have been reported in Massachusetts where there were 2,357 opioid-related fatal overdoses in 2022, and the highest fatal overdose rate to date, with 33.6 deaths per 100,000 population. Since 2016, there have been more than 2,000 overdoses per year with more than 90% of overdose deaths attributed to synthetic opioids (e.g., fentanyl and its analogs).
Although the opioid overdose epidemic is a public health issue of national concern, medications for opioid use disorder (MOUD) are highly successful at treating opioid use disorder (OUD). MOUD treatment can be accessed through prescribed buprenorphine and naltrexone outside of an opioid treatment program (OTP), though methadone treatment can only be accessed through an OTP. According to the Substance Abuse and Mental Health Services Administration (SAMHSA), an OTP is an “accredited treatment program with SAMHSA certification and DEA registration to administer and dispense opioid agonist medications that are approved by FDA to treat opioid addiction. Currently, these include methadone and buprenorphine products. Other pharmacotherapies, such as naltrexone, may be provided but are not subject to these regulations. OTPs must provide adequate medical, counseling, vocational, educational, and other assessment and treatment services either onsite or by referral to an outside agency or practitioner through a formal agreement.” Most patients must attend the programs on a daily basis and take their medication on-site. Federal and Massachusetts regulations allow for a significant number of patients to receive take-home methadone based on specific criteria, which include time in treatment and other requirements. In addition, a recent (February 2, 2024) final rule modification makes permanent pandemic-era flexibilities such as 28-day “take-home” methadone doses and the ability to prescribe MOUD via telehealth and enacts new measures to further reduce barriers to MOUD access (effective date: April 2, 2024.)
In Massachusetts, methadone treatment has been associated with a 59% decrease in fatal overdose among people who experienced a prior nonfatal overdose. However, access can be impeded by many barriers, most of which interact with each other and all of which can reflect and contribute to inequities. These barriers include restrictive aspects of federal and state regulations for methadone providers, reimbursement rates, requirements of methadone treatment patients, such as initial daily or near-daily attendance for observed medication administration and counseling attendance, cost to patients, insurance limitations, work and school conflicts, family and childcare responsibilities, provider availability, accessible appointment slots, transportation access, and stigma, including difficulty with securing OTP site locations due to “not in my backyard” attitudes. This study focuses on geographic access to methadone treatment through community-based OTPs, which is limited in many areas of the state. Geographic (spatial) access to OTPs has not been thoroughly assessed to date in Massachusetts. In this report, we do not include OTP-certified inpatient programs that provide methadone nor medication units that are located at residential institutions, although we note that coordinated transitions from inpatient to community-based OTPs (for example upon release from incarceration) can be critical in reducing risk of relapse for those in treatment.
Geographic Information Systems (GIS) and spatial epidemiology provide tools to assess the spatial distribution of public health resources, juxtaposed with salient public health outcomes of interest, facilitating exploration of access to services. A growing body of research has employed GIS, exploratory spatial data analyses, and spatial epidemiology to assess the geographic distribution of treatment locations that provide MOUD, as well as risk maps and geostatistical analyses to explore fatal opioid-related overdose burden across geographic regions.
In 2023 and 2024, our team, comprised of epidemiologists and public health researchers from the Department of Public Health and Community Medicine at the Tufts University School of Medicine, collaborated with staff from the Bureau of Substance Addiction Services at the Massachusetts Department of Public Health to assess geographic access to OTPs across Massachusetts. We employed GIS and exploratory spatial data analyses to assess the geographic distribution of OTPs, fatal opioid-related overdoses by race and ethnicity, and walk- and drive-time service areas surrounding OTPs. We ultimately aimed to identify locations with distant or limited spatial access to OTPs and high fatal opioid-related overdose burden. To identify these areas, we mapped walk- and drive-time catchment areas surrounding OTPs, and overlaid places of residence (approximated for privacy) of people who were victims of fatal opioid-related overdoses between the years 2020 to 2022.
We defined geographically limited access to OTPs as being within the service or catchment area of a 15- to 30-minute drive of an OTP. We defined geographically distant access as beyond a 30-minute drive (one-hour round trip). Both geographically distant and limited access can translate into a substantial burden for OTP patients, considering factors such as employment hours, health care responsibilities, and transportation costs, especially when required on a daily or nearly daily basis. For those whose OTP access is limited to walking, we defined distant geographic access as more than a 30-minute walk (one-hour round trip) and limited geographic access as between a 30-minute and 15-minute one-way walk. 
Through our risk mapping and spatial analyses, we found that 98% of opioid-related overdose decedents had resided within a 30-minute drive of an OTP and 80% had resided within a 15-minute drive at the time of their death. Geographic access declined when considering walk times, as only 32% of decedents were residents within a 30-minute walk and 9% were residents within a 15-minute walk. Based on our service or catchment area definition of being within a 30-minute drive time to the nearest OTP, we identified areas as distant from OTPs in western Massachusetts, from New Hampshire to Connecticut, east of the Berkshires and west of the Connecticut River; Winchendon, above Gardner and next to the New Hampshire border; west of Worcester, near the Quabbin Reservoir; between Springfield and Sturbridge, from the Massachusetts Turnpike (Interstate 90) to the Connecticut border; and Falmouth on Cape Cod, along with the Islands of Martha’s Vineyard and Nantucket. All areas that we identified as having the lowest geographic access to OTPs were located in less populous and rural areas of Massachusetts. We also identified areas with significant numbers of opioid overdose fatalities that were located at the edges of 30-minute drive time boundaries, requiring long drives to OTPs. Many of these areas fall within regions of the state that have been hard hit by the opioid overdose epidemic, including the Merrimack Valley in northeastern Massachusetts, as well as southeastern and north-central Massachusetts. These areas were often suburban.

While we found that most Massachusetts residents, as well as those who died of an opioid-related overdose, resided within a 30-minute drive from an OTP, geographic access dramatically decreased when considering walking time to an OTP. This discrepancy underscores the disparity in automobile access to OTPs. 

Further research on OTP access is needed and should focus specifically on equity in access to MOUD employing additional definitions and metrics, including OTP patient census numbers and treatment slots, patient waitlists, and public transit OTP service areas. In addition, a review of methadone inductions within medical settings, such as emergency departments, carceral facilities, and 24-hour diversionary programs is merited. Calculations of rates and ratios that take into consideration treatment levels and fatal overdose burden are needed. Our team can, for instance, calculate ratios that include methadone-treated persons per overdose decedents. These ratios can be incorporated into our maps. In addition, future analyses should focus on additional person-level and community-level measures, including gender, income, veteran status, and race and ethnicity, which are tied to inequitable OUD rates and overdose burden. While these characteristics are spatially patterned to a certain extent and are associated with inequities in terms of access to transportation to OTPs, research that is explicitly focused on measuring these disparities is warranted. Additionally, further population-based analysis is needed to understand gaps in OTP access in urban areas that result from other barriers. In future analyses, our Tufts team, in collaboration with BSAS, plans to incorporate measures of OTP capacity as it relates to waitlists and wait times in the context of each OTP’s service area. These geospatial mapping approaches can be applied to other substance use care services, including access to buprenorphine and naltrexone treatment, harm reduction services, and recovery support services. This work will provide a nuanced understanding of regions of the state that may appear well-served from a geographic perspective when, in reality, the OTP service supply is not currently meeting MOUD treatment demand in hard-hit communities. 
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Over the past 25 years, the United States (US) has experienced a rapid rise in opioid-involved overdose deaths growing ten-fold from 8,050 in 1999 to an estimated 83,907 in 2022.1 While opioid-involved overdose deaths in the US were holding steady from 2017 through 2019 at about 48,000 per year, the COVID-19 pandemic exacerbated this burden, leading to steep rises in 2020 and 2021.1 In 2021, the Kaiser Family Foundation analyzed Centers for Disease Control and Prevention Data that indicated that age-adjusted opioid overdose mortality rates were highest in West Virginia at 77.2 per 100,000 people.2 Other high-burden states were Delaware, Kentucky, and Tennessee. The proportion of drug overdose deaths involving synthetic opioids (e.g., fentanyl and its analogs) in the US has been steadily increasing, and by 2021, accounted for over 75% of deaths in the Northeastern US and over 50% in most other states.3
In Massachusetts, it was estimated that opioid use disorder (OUD) affected approximately 4.6% of the population in 2015.4,5 In 2022, the age-adjusted fatal opioid overdose rate in the state, 32.5 per 100,000 population, was higher than the national average and ranked 17th out of the 50 states and Washington D.C.2 Fatal opioid-related overdose trends in Massachusetts have paralleled those of the US with 2,357 opioid-related fatal overdoses in 2022, and the highest fatal overdose rate to date, at 33.6 per 100,000.6 Since 2016, there have been more than 2,000 overdoses per year with more than 90% of overdose deaths attributed to fentanyl.6 Between 2016 and 2021, clusters of fatal opioid-related overdoses were identified in Worcester, Greater Springfield, and Western Massachusetts, and along the Massachusetts Turnpike corridor and southeastern Massachusetts.7 Massachusetts ZIP Codes identified as persistent fatal opioid overdose hotspot clusters were more likely to have a higher proportion of Black and Hispanic residents and individuals living in poverty.8 
Federal Drug Administration (FDA) approved medications for opioid use disorder (MOUD, i.e., methadone, buprenorphine, naltrexone) may be administered at opioid treatment programs (OTPs), which are accredited by the Substance Abuse and Mental Health Services Administration (SAMHSA) and registered with the Drug Enforcement Agency (DEA), with facilities in Massachusetts licensed by the Bureau of Substance Addiction Services.9,10 Methadone is only available to patients via OTPs. According to SAMHSA, OTPs “must provide medical, counseling, vocational, educational, and other assessment and treatment services either onsite or by referral to an outside agency or practitioner through a formal agreement.”10 MOUD has been shown to be highly successful at treating OUD, reducing the risk of opioid overdose death by nearly 5-fold for methadone and 3-fold for buprenorphine, compared to no treatment.11  It is estimated that only 28 percent of people who need OUD treatment in the US received any form of MOUD (methadone, buprenorphine, naltrexone)12 In Massachusetts, methadone and buprenorphine treatment after a nonfatal opioid overdose have been demonstrated to be associated with 59% and 38% decreased risks of subsequent opioid-related mortality, respectively.13 Racial inequities in access to MOUD are well documented. In a survey conducted with adolescents and adults in the US during 2019, 31% of non-Hispanic White individuals living with OUD were receiving any MOUD, while only 20% of non-Hispanic Black individuals with OUD, and 15% of Hispanic individuals with OUD reported that they were receiving MOUD.12 Several studies have shown that residential segregation predicted that areas with more residents identifying as Black or Hispanic had higher methadone capacity while areas with more residents identifying as White had higher buprenorphine capacity.14-16 Gender disparities in access to MOUD have also been documented. Marsh et al. found that women had longer wait times to enter methadone treatment, but higher treatment retention than men within programs in Los Angeles.17 Further, Mauro et al. found that MOUD treatment, in general, was lower among women after accounting for income, insurance, urbanicity, and prevalence of OUD.12 An additional major risk factor for fatal opioid overdose is release from incarceration. It is critically important that individuals receive reentry planning and referrals to a sustainable community-based MOUD treatment leading up to and upon release from carceral settings to moderate their high risk for fatal opioid overdose at a time when they may have reduced opioid tolerance.18 To preserve access to MOUD during the COVID-19 pandemic, the Substance Abuse and Mental Health Services Administration (SAMHSA) and the Department of Health and Human Services (HHS) allowed for flexibilities such as take-home of more doses and telehealth prescribing for MOUDs.19 Thirty-five states applied both of these flexibilities, eight states applied only the flexibility for more take-home doses, and one state applied only the flexibility for telehealth buprenorphine initiation.20 On February 2nd, 2024, SAMHSA and HHS revised the Code of Federal Regulations (42 CFR Part 8 Final Rule) making the pandemic era flexibilities permanent, citing the evidence that these flexibilities had improved access and care.21,22 Additional rule changes further removed barriers to methadone treatment. Among these, providers are allowed to use their judgment to initiate take-home methadone doses immediately upon a patient’s entry into treatment.
Access to MOUD services can be impeded by many barriers, most of which interact with each other and all of which can reflect and contribute to inequities. These barriers include cost, insurance, stigma, work conflicts, provider availability, accessible appointment slots, and transportation access.23-27 Impediments to methadone treatment access can be particularly acute because of the small number of OTPs, stigma, the daily requirement to attend OTPs to receive medication, and transportation difficulties. Multiple prior studies have found geographical disparities in OTP access, with less access in rural settings, small towns, and micropolitan areas compared to metropolitan areas.28-32  Recent studies in Georgia and Ohio found that expansion of methadone treatment access through provision at Federally Qualified Health Centers (FQHC) would greatly increase overall access.33,34 In Georgia, for instance, counties with the highest opioid overdose death rates would greatly benefit from OTPs at FQHCs.33 Methadone treatment access through pharmacies would benefit individuals in rural and all other types of areas in Massachusetts. While the pharmacy co-location of satellite medication units supervised by OTPs has been allowed by federal regulations, only a few states (not including Massachusetts) have supported such units to date.34 However, in Canada, Australia, and the United Kingdom, physicians, not affiliated with an OTP, can directly prescribe methadone for observed consumption at a pharmacy.34 Since, according to the National Association of Chain Drug Stores, 89% of the U.S. population lives within five miles of a pharmacy, regulatory approval of a physician/pharmacy mode of dispensation, independent of OTPs, could greatly increase geographic access.35
Prior published OTP service area and accessibility studies have only analyzed driving access,28-32,36,37 despite the importance of bus and walking access for many OTP clients. 38,39 This can be particularly true of individuals who have been recently released from incarceration, many of whom will have lost vehicle ownership prior to reentering local communities.40 We know of no prior studies that have analyzed spatial access to methadone treatment in Massachusetts. Because methadone remains the preferred medication for many patients, especially since the advent of fentanyl in the drug supply, it is critical to spatially analyze its accessibility and identify areas far from OTPs. 
The overarching goal of the current study was to assess the geographic distribution of and spatial access to community-based OTPs across Massachusetts. In this report, we present descriptive maps and spatial analyses that depict geographic access to OTPs, denoting walk- and drive-time access juxtaposed with opioid-related fatal overdose data, at the address level, and by the race and ethnicity of decedents. This report can help to inform state and local public health and clinical policy decisions related to targeted responses to enhance OTP and other MOUD access. 
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Collaborative Efforts. Our collaborative team of researchers and public health experts from the Tufts University School of Medicine, BSAS, and the Massachusetts Department of Public Health (MDPH) met regularly during November and December of 2023 via video conference calls to discuss project goals, analytical methods, results, interpretations, and policy implications. 
Community-Based Opioid Treatment Program (OTP) Data. We obtained address-level data for the location of community-based OTPs in Massachusetts from BSAS. This included both brick-and-mortar facilities and mobile OTP treatment service locations. 
Opioid Overdose Data. We analyzed opioid overdose mortality data from the Massachusetts Registry of Vital Records and Statistics (RVRS) for the years 2020, 2021, and 2022. These data encompassed incidents classified as opioid-related overdoses as the underlying cause of death, designated by International Classification of Disease (ICD)-10 codes X40-X44, X60-X64, X85, Y10-Y14, involving opioids alone or in combination with other drugs (ICD-10 codes T.40.0-T40.4, or T40.6). We focused on people who were residents of Massachusetts at the time of their fatal overdose. As a result, the total numbers of fatal overdoses included in our maps may be smaller than those represented in other MDPH reports. We also report MDPH-specific fatal overdose numbers and rates that were included in recent MDPH reports.
Geocoding. Geocoding is the process of obtaining X (longitude) and Y (latitude) coordinates for addresses of interest prior to developing maps and running spatial analyses. By geocoding address-level data, we are ultimately able to map geolocations like pushpins on a map. Our address identification methodology for fatal overdoses aligns with prior work.41,42 We used the MassGIS address locator, updated as of 2023, to geocode addresses for OTPs and fatal overdose decedent residence data, obtaining a 100% and 96% match rate, respectively. We excluded decedent residences, which the locator could not match to an existing address from our analyses. We used ArcGIS Pro v3.1.3 (ESRI, Redlands, CA) for basic geoprocessing tasks (geocoding and joining tables and boundary files).
Geomasking. Geomasking is the process of mapping and spatially analyzing data such that the precise location of sensitive activities is masked or slightly displaced from the original location on maps. For our current analyses, we geomasked the geocoded decedent residence data by employing a methodology adapted from Allshouse, Zandbergen, and Hampton et al.43-45 Coordinates of addresses were displaced or jittered in a random direction and by a random distance (between a minimum and maximum distance around the original point [picture 2 concentric circles that resemble a donut encircling a given point]) using a bivariate Gaussian distribution method (bivariate gaussian distribution is a distribution of two random variables (in this case the x and y coordinates) both of which are normally distributed), introducing a maximum jittered value of 175 meters (outer ring of the donut) and a minimum of 25 meters (inner ring of the donut). We determined the jittering distance range based on spatial proximity, ensuring compliance with spatial K-anonymity principles (defined as the number of individuals (k) with similar attributes in a spatial area of study so that a particular individual cannot be directly identified). We used the Python programming language (v3.10; https://www.python.org/) for data cleaning and jittering the location of the decedents’ residences.
Walk- and Drive-time Street Network Analyses. We conducted walk- and drive-time analyses to assess access to OTP programs in Massachusetts using the ArcGIS Pro v3.1.3 Service Area Analysis Layer method. Through these analyses, we aimed to assess accessibility and proximity to opioid treatment facilities during designated timeframes, considering both driving and walking durations. We conducted walk- and drive-time analyses to produce maps representing 15- and 30-minute travel distances to OTP services based on accessibility parameters from prior studies.29,33 These analyses rely on street network data that include all surface streets and major thoroughfares, as well as speed limits, and 2-way vs. 1-2-way roads across Massachusetts. We developed separate drive-time maps for OTPs and overlaid map layers that highlighted county boundaries and fatal overdoses by race and ethnicity, providing information to facilitate comparative opioid-related overdose mortality across all regions of the state. 
Parameters for Walk- and Drive-time Analyses:
· Travel Direction: Toward facilities
· Street network data source: ArcGIS online street network 
· Cutoff Time: 15 minutes, 30 minutes
· Time of the day: 8 a.m., on Thursdays; this time was selected as weekday morning travel times were considered to be what most OTP patients experience on a daily basis, and 8 a.m. travel times may be among the most challenging given rush hour travel delays. 
Table 1. Core Opioid Treatment Program Measures and Data Sources.
	Measure
	Years
	Source

	Core
	
	

	Opioid overdose death rate (per 100,000 population)
	2020-22
	Massachusetts Department of Public Health

	Opioid overdose decedent data by residence address and race/ethnicity
	2020-22
	Registry of Vital Records and Statistics

	Opioid treatment program (OTPs) addresses 
	2023
	Bureau of Substance Addiction Services

	American Community Survey (ACS)
	2017-2021
	US Census Bureau 5-Year Population Estimates



Descriptive mapping. We developed a series of thematic risk maps, within a GIS, to depict the spatial distribution of all OTPs by type, as well as fatal opioid-related overdoses by race and ethnicity, as well as place of residence.  

Figure 1. Steps in the Analytical Process, Massachusetts, 2020-2022.
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OTP Access. For our analysis, we classify OTP access based on drive-times to the location. We classify accessibility to OTPs into three categories: 
1) High access areas: Areas that are within a 15-minute drive-time from the closest OTP.
2) Limited access areas: Areas that are between 16-minute and 30-minute drive-time from the closest OTP. Such areas fall outside of the high access area definition and are present in locations that appear to be underserved given roundtrip drive-times that remain relatively long while also having a high burden of fatal overdoses. 
3) Geographically distant or Low access: Areas that are more than a 30-minute drive-time from the closest OTP. These areas have very limited access to OTPs and daily visits from these locations would require a significant time and resource commitment.
In addition, we also used walk-time analysis to examine access to OTPs. We created three categories for walk-times: less than 15 minutes, between 15-30 minutes, and more than 30-minute walk-times.
Descriptive Statistics. First, we calculated monthly trends in fatal opioid-related overdoses between 2020 and 2022, overall, and by race and ethnicity. Next, we calculated descriptive statistics for all counties in Massachusetts, focusing on OTP counts and access per 100,000 population, as well as the percentage of the overall population by county that lived within 15- and 30-minute drive-times of OTPs, and fatal overdose counts and rates per 100,000. We also calculated the overall percentage of the non-Hispanic Black and Hispanic population within 15- and 30-minute OTP walk-and-drive service areas to assess equity in OTP access. Descriptive statistics were run in ArcGIS Pro v3.1.1 (Esri, Redlands, CA) and MS Excel v2311 (Microsoft, Seattle, WA). 
To calculate the percentages of decedent resident addresses within the walk- and drive-time service areas, we first overlaid the decedent data on the walk-and-drive service areas in ArcGIS Pro. We utilized the select by location tool to identify the addresses that were within or outside of the 15- and 30-minute walk- and drive-time service areas. Next, we created variables in the decedent data table representing the service area within which each address was located (less than 15 minutes, between 16-30 minutes, or further than 30 minutes). Finally, we imported the decedent table into MS Excel and created pie charts to summarize the percentages of decedent resident addresses in each service area.
Spatial Analysis. The drive-time and walk-time buffers were overlaid with census block groups with ACS tables for population by race and ethnicity using the intersect tool in ArcGIS Pro v3.1.1 (Esri, Redlands, CA). The results were summarized for the entire state of Massachusetts and its fourteen counties.
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We present initial fatal opioid-related overdose trends and descriptive statistics for all 14 Massachusetts counties in Tables 1 and 2. Across the state, there were 6,706 confirmed fatal opioid-involved overdose deaths between the years 2020 and 2022. The number of geocoded fatal opioid-involved overdoses increased steadily with 2,092 (30 per 100,000 people) in 2020, 2,283 (32.7 per 100,000 people) in 2021, and 2,331 (33.6 per 100,000 people) in 2022.46 Over the study period, opioid-involved overdose deaths varied significantly among different racial and ethnic subpopulations. The rate of confirmed opioid-involved overdoses in the non-Hispanic White population remained fairly constant ranging from 33.8 per 100,000 in 2020, 36.5 per 100,000 in 2021, and 33.3 per 100,000 in 2022.47 However, there were steep increases in the rates of confirmed fatal opioid-involved overdoses among non-Hispanic Black, Hispanic, and American Indian populations. Among non-Hispanic Black residents, the rates increased from 37.5 per 100,000 in 2020 to 51.7 per 100,000 in 2022. For the Hispanic population, the rates increased from 35.4 in 2020 to 45.5 per 100,000 in 2022. We observed the highest rates and highest rates of change among non-Hispanic American Indians – in 2020 the confirmed fatal opioid-involved overdose rate was 94.2 per 100,000, which increased to 143.6 per 100,000 in 2022.47 
There were 55 brick-and-mortar and three mobile OTP sites in Massachusetts (Table 2). Worcester County had the largest number of sites, followed by Bristol and Essex (Table 2). Franklin County had the highest rate of OTPs at 42 per million population followed by Berkshire County at 23 per million (Table 2). The three most densely populated counties, Suffolk, Middlesex, and Norfolk had OTP rates lower than 8 per million (Table 2), indicating that there was limited availability of OTP treatment slots per capita in the urban and more populous counties of Massachusetts. Hampden, Bristol, Berkshire, and Suffolk counties had the highest rate of opioid-related decedents per 100,000 population, whereas Middlesex and Nantucket counties had the lowest overdose decedent rate per 100,000 (Table 2). We observed a crude positive correlation (coefficient of correlation = 0.58) between OTP access rates and decedent rates at the county level in Massachusetts, demonstrating a higher number of OTPs per capita in areas with higher number of overdose decedents per capita.

Table 2. Percentage of the Population Living within a Community-Based Opioid Treatment Program (OTP) Walk- or Drive-Service Area, OTP Counts and Access Rates, and Decedent Counts and Rates, Massachusetts Counties, 2020-2022.   

	County  
	Walk-time (max.) 
in minutes 
(% of population)
	Drive-time (max.) in minutes 
(% of population)
	OTP
count
	OTP Rate 
(OTPs per 1 million population)
	Decedent count
	Fatal Opioid Overdose Rate
(Decedents 
per 100,000) 

	
	15
	30
	15
	30
	
	
	
	

	Barnstable 
	4
	10
	56
	98
	2
	9
	220
	32.2

	Berkshire 
	10
	19
	88
	100
	3
	23
	153
	39.5

	Bristol 
	30
	64
	95
	100
	8
	14
	725
	42.0

	Essex 
	12
	36
	88
	100
	8
	10
	751
	31.1

	Franklin 
	27
	51
	80
	100
	3
	42
	74
	34.7

	Hampden 
	17
	42
	90
	100
	6
	13
	597
	42.7

	Hampshire 
	5
	17
	59
	95
	1
	6
	109
	22.5

	Middlesex 
	10
	28
	87
	100
	6
	4
	945
	19.4

	Norfolk 
	5
	16
	67
	100
	2
	3
	441
	20.4

	Plymouth 
	9
	25
	78
	100
	4
	8
	505
	31.9

	Suffolk 
	22
	78
	98
	100
	6
	8
	836
	35.2

	Worcester 
	14
	30
	80
	99
	9
	11
	819
	31.9

	Dukes 
	0
	0
	0
	0
	0
	0
	15
	24.7

	Nantucket 
	0
	0
	0
	0
	0
	0
	7
	16.9

	Massachusetts
	13*
	36*
	83*
	99*
	58**
	8*
	6,197***
	29.5*


Notes: 
*Mean of 14 counties.
**Total OTPs, including 55 brick-and-mortar sites and three mobile medication units
***Total decedent count for all 14 counties
Coverage: For 30-minute drive-times that indicate 100% coverage, care should be taken in interpreting the results, as the underlying data for population were from census block groups. Even if part of a census block group was within the buffer the overlay assumes that the entire population was within the buffer.  
Data Sources: OTPs as of 2023, from the Massachusetts Bureau of Substance Addiction Services (BSAS); Fatal opioid-related overdoses are summed across the years 2020 – 2022, from Registry of Vital Records and Statistics; Population census data: American Community Survey, US Census Bureau, 2017 – 2021. 

Initial descriptive statistics for marginalized communities across all 14 Massachusetts counties represented a different picture with regard to accessibility. Massachusetts counties had a mean count of four OTPs and eight OTPs per million population. The mean county-level number and rate of geocoded fatal overdoses in Massachusetts was 443 per county and 29.5 per 100,000 population, respectively. Eighty-three percent (83%) of the state population was within a 15-minute drive-time of an OTP. The island counties, Dukes (Martha’s Vineyard) and Nantucket, had no OTPs with access limited by the requirement of a boat or plane ride in addition to a drive on the mainland. Only 56% of Barnstable County and 59% of Hampshire County residents lived within a 15-minute drive of an OTP site. Walkable access was much lower than driving, with 64% of Massachusetts residents living more than a 30-minute walk from an OTP site (Table 1).  
Table 3. Percentage of the Non-Hispanic Black and Hispanic Populations within a Community-Based Opioid Treatment Program (OTP) Walk or Drive Service Area.
	
	Walk-time maximum 
	Drive-time maximum

	
	15 minutes
	30 minutes
	15 minutes
	30 minutes

	County
	Black
	Hispanic
	Black
	Hispanic
	Black
	Hispanic
	Black
	Hispanic

	Barnstable
	1
	5
	13
	7
	78
	69
	98
	97

	Berkshire
	7
	10
	26
	15
	97
	91
	100
	100

	Bristol
	53
	69
	100
	100
	95
	98
	100
	100

	Essex
	17
	26
	54
	84
	95
	95
	100
	100

	Franklin
	64
	40
	100
	73
	93
	80
	100
	100

	Hampden
	23
	39
	63
	81
	98
	98
	100
	100

	Hampshire
	6
	9
	11
	22
	46
	56
	96
	94

	Middlesex
	13
	12
	34
	38
	92
	91
	100
	100

	Norfolk
	4
	6
	11
	19
	75
	68
	100
	100

	Plymouth
	36
	18
	91
	64
	97
	89
	100
	100

	Suffolk
	14
	25
	69
	74
	98
	99
	100
	100

	Worcester
	24
	30
	52
	57
	94
	91
	100
	100

	Dukes
	0
	0
	0
	0
	0
	0
	0
	0

	Nantucket
	0
	0
	0
	0
	0
	0
	0
	0

	Massachusetts*
	18
	27
	56
	68
	93
	93
	99
	100


Notes: 
*Mean of 14 counties.
Coverage: For 30-minute drive-times that indicate 100% coverage, care should be taken in interpreting the results, as the underlying data for populations were from census block groups. Even if part of a census block group was within the buffer the overlay assumes that the entire population was within the buffer.  
Data: OTPs as of 2023, from Bureau of Substance Addiction Services (BSAS); Opioid overdose fatality decedents are summed for the years 2020 – 2022, from the Registry of Vital Records and Statistics; Population census data: American Community Survey, US Census Bureau, 2017 – 2021.

Descriptive Mapping. The overall spatial distribution of OTPs in Massachusetts indicates that OTPs follow population density patterns across the state. Urban areas, and especially the Greater Boston Area and Springfield, have relatively large numbers of OTPs, while less populous areas of the state have smaller numbers of OTPs (Figure 3). 
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Figure 2. Community-Based Opioid Treatment Programs by Issue Year in Massachusetts through 2023.

The number of OTPs has grown over time, with the addition of several new programs between 2020 and 2023. While most OTPs in Massachusetts were implemented before 2020, four locations across the state (in Great Barrington, Springfield, Webster, and Attleboro) began taking admissions in 2020 (Figure 3). In 2021, six new locations opened, in Holyoke, Orange, Somerville, Plymouth, New Bedford, and Attleboro. In 2023, one new location opened in Lawrence (Figure 2). In addition to new brick-and-mortar OTPs, two mobile OTPs launched in Worcester and Wellfleet in 2023.  Of note, some of these cities and towns already had existing OTPs.  
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Figure 3. Community-Based Opioid Treatment Program Locations by Site Type in Massachusetts through 2023.

As of 2023, most (55) of the OTP locations in Massachusetts were brick-and-mortar sites, meaning that MOUD was dispensed to patients in a physical building. There are three RV- or van-based mobile OTP medication units in Worcester, Quincy, and Wellfleet, which travel to various locations to provide MOUD treatment (Figure 3). 
Network Analysis. Through our network analyses, we calculated 15- and 30-minute drive-times to OTPs. Most regions of the state were within a 30-minute drive-time of a local OTP (Figure 4). However, parts of Central and Western Massachusetts, especially in rural communities adjacent to Berkshire and Worcester Counties, were not within 30-minute drive-times of OTPs. 
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Figure 4. Walking and Driving Times Towards Community-Based Opioid Treatment Program Locations in Massachusetts, as of 2023.
When calculating walk- and drive-time service areas towards OTPs, it became clear that access to OTPs by walking has been very limited throughout the state (Figure 4). In addition, there were large areas outside of a 30-minute drive-time in western Massachusetts, east of Springfield along the southern state border, northeast of Orange along the northern border, in central Massachusetts around Ware, and on the islands of Nantucket and Martha’s Vineyard. Much of the state was within 15-30 minutes driving of an OTP, which would translate into at least a 30-minute to 1-hour daily round trip to and from an OTP by car to obtain treatment, assuming there were no traffic or weather-related delays. A zoom-in of the Boston area shows that much of the city is within at least 30 minutes of an OTP by walking. 
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Figure 5. Community-Based Opioid Treatment Program Access in Massachusetts Based on Drive-time Service Areas, 2023.
OTP access in Massachusetts was determined by overlaying walk- and drive-times to OTPs with decedent residences symbolized by the decedent’s race/ethnicity (Figure 5). We were ultimately able to geocode 6,197 decedent residences for the 2020 to 2022 timeframe. The residences of decedents who were non-Hispanic White were a majority (4,474, 72.2%), followed by those of decedents who were Hispanic (939, 15.2%), non-Hispanic Black, (682, 11.0%), and of another race/ethnicity (102, 1.6%). While residences of decedents who were non-Hispanic White were located throughout the state, residences of decedents who were Hispanic were clustered around urban areas, such as Springfield, Worcester, Boston, and Lynn. Geographically distant areas, beige areas farther than 30 minutes driving from an OTP that had multiple decedent residences, existed around Chesterfield, Monson, Winchendon, Ware, Martha’s Vineyard, and Nantucket, as noted in the following maps. 
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Figure 6. Percentage of Opioid-Involved Overdose Decedent Residences within Driving and Walking Distance of a Community-Based Opioid Treatment Program, 2023. 
Most overdose decedent residences (80%) were located within 15 minutes driving from an OTP, while only 9% of residences were within a 15-minute walk-time to an OTP (Figure 6). Eighteen percent (18%) of decedent residences were within 16-30 minutes driving, and 23% of decedent residences were within 16-30 minutes walking from an OTP. While only 2% of decedent residences were located more than a 30-minute drive-time from an OTP, a majority (68%) of decedent residences were further than a 30-minute walk-time from an OTP, complicating access to treatment for those who did not have a car.
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Figure 7. Community-Based Opioid Treatment Program Access: Chester, Middlefield, and Worthington, 2023. 
Decedents in the western corridor of Massachusetts, east of the Berkshires and west of the Connecticut River, were located farther than a 30-minute drive-time from an OTP (Figure 7). Most of the decedents in this geographically distant area were non-Hispanic White. Anyone living with OUD in this area, and on the outskirts of the 16-30-minute drive-time service areas, would have a round-trip drive of at least one hour to access methadone treatment. 
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Figure 8. Community-Based Opioid Treatment Program Access: Falmouth, Martha’s Vineyard, and Nantucket, 2023. 
While multiple decedent residences were located on Martha’s Vineyard and Nantucket, there were no OTPs on either island (Figure 8). The only access to an OTP would require a two-hour-plus round-trip ferry ride (or use of a plane or private boat.) The ferry landings in Falmouth (Woods Hole for cars and Falmouth Harbor for bikes and pedestrians) are still geographically distant from the nearest OTPs in Yarmouth or Wareham, making it even more difficult to access methadone treatment. 
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Figure 9. Community-Based Opioid Treatment Program Access: Monson, Brimfield, Palmer, and Wilbraham, 2023.
Decedent residences in the geographically distant area of south-central Massachusetts pertained predominantly to decedents who were non-Hispanic White. All of these decedent residences were located further than 30 minutes driving from an OTP (Figure 9). Additionally, there were decedent residences in this area that were scattered around the outskirts of the 30-minute drive-time service areas of the OTPs, meaning that residents in those limited-access areas would have a round-trip commute time of about an hour to access treatment. 
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Figure 10. Community-Based Opioid Treatment Program Access: Winchendon and Gardner, 2023*.
*As of February 2024, the OTP in Leominster has submitted a closure application.
Much of the Winchendon area, west of Worcester near the Quabbin Reservoir, can be categorized as geographically distant from the nearest OTPs in Orange, Fitchburg, and Leominster, with decedent residences located farther than, or just under, 30 minutes driving from the treatment centers (Figure 10). The residences in the limited-access areas, the edges of the 30-minute drive-time areas, would have a roundtrip commute time of just under one hour to an OTP, posing a barrier to methadone treatment. 
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Figure 11. Community-Based Opioid Treatment Program Access: Hardwick, Ware, and Oakham, 2023*.
*As of February 2024, the OTP in Leominster has submitted a closure application.
Many of the decedent residences in the area between Worcester and the Connecticut River were located farther than a 30-minute drive from an OTP, limiting access to methadone treatment provided by the OTPS in Worcester, Millbury, and Leominster to the east, as well as Holyoke and Northampton to the west (Figure 11). In Brookfield, Spencer, Paxton, and Belchertown, there were resident addresses for decedents who had lived in limited-access areas at just under 30 minutes driving, one-way, to nearby OTPs, which translates to a roundtrip of an hour, at minimum, to access treatment.
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Figure 12. Community-Based Opioid Treatment Program Access: Concord, Clinton, and Marlborough, 2023*.
*As of February 2024, the OTP in Leominster has submitted a closure application.
We also identified additional communities across Massachusetts that fit our definition of limited-access areas given drive-times that remained relatively long, while also having a high burden of fatal overdoses. Areas located on the edge of 16 to 30-minute drive-times from an OTP, for instance, with a high number of fatal overdoses, could also be considered geographically distant. The area east of Worcester, west of Boston, and south of Lowell in western Middlesex County (Figure 12), for instance, included a relatively high number of fatal overdoses among decedents who were mostly non-Hispanic White, although there were a notable number of fatal overdoses among Hispanic residents in Marlborough.  
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Figure 13. Community-Based Opioid Treatment Program Access: Norwood and Walpole, 2023. 
The area between Brockton and Framingham appeared as another limited-access area. Despite being surrounded by OTPs in Milford, Framingham, Boston, Quincy, Weymouth, and Brockton, this area had a concentration of decedent residences who were non-Hispanic White located approximately 30 minutes driving from an OTP (Figure 13).  
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Figure 14. Community-Based Opioid Treatment Program Access: Pembroke, Marshfield, and Scituate, 2023. 
In Southeastern Massachusetts, the area East of Brockton that stretches to the coast had a number of decedent residences who were non-Hispanic White (Figure 14). Some of these residences were at the far reaches of the 16 to 30-minute drive-time service areas, making for an hourlong roundtrip drive to the closest OTPs in Quincy, Brockton, Weymouth, and Plymouth.
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Figure 15. Community-Based Opioid Treatment Program Access: Uxbridge, Millville, and Blackstone, 2023. 
Close to the southern border of Massachusetts and just north of Rhode Island, there were decedent residences who were mostly non-Hispanic White in the area between the border and Milford (Figure 15). These locations were scattered on the outer reaches of 16-30-minute drive-time areas, an hour round-trip from the closest OTPs in Milford, Millbury, or Webster.
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Figure 16. Community-Based Opioid Treatment Program Access: Wilmington, Billerica, and Tewksbury, 2023. 
In the area stretching from Lawrence to Woburn, there were a number of residences of decedents who were primarily non-Hispanic White. These residences were located within the 16- to 30-minute drive-time area to OTPs in Lowell, Lawrence, and Woburn (Figure 16).
15
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In this assessment, our team developed GIS risk maps and ran exploratory spatial data analyses to evaluate data representing OTPs across the Commonwealth, as well as fatal overdose decedent data, to identify geographic regions with limited walk- and drive-time access to methadone treatment. Overall, Massachusetts has good geographic coverage for OTPs: 98% of opioid overdose decedents lived within a 30-minute drive of an OTP (one hour roundtrip) and 80% lived within a 15-minute drive. Geographic access declined when considering walk times: only 32% of decedents lived within a 30-minute walk and 9% lived within a 15-minute walk. Based on our definition of a 30-minute drive-time to the nearest OTP, we identified areas with limited spatial access to OTPs in: western Massachusetts from New Hampshire to Connecticut, east of the Berkshires and west of the Connecticut River; Winchendon, north of Gardner and adjacent to the New Hampshire border; west of Worcester near the Quabbin Reservoir; between Springfield and Sturbridge, from the Massachusetts Turnpike to the Connecticut border; and Falmouth on Cape Cod, along with the islands of Martha’s Vineyard and Nantucket. We also identified areas with significant numbers of opioid overdose fatalities that were located at the edges of the 30-minute drive-time boundaries, including south of the Merrimack Valley in northeastern Massachusetts, as well as southeastern, and north-central Massachusetts. These areas were often suburban. Some of these areas, including the South Shore, have been previously identified as having relatively low OTP access, validating our results.32 
While most Massachusetts residents, including those who suffered a fatal opioid overdose, resided within a 30-minute drive from an OTP, geographic access dramatically decreased when considering walking time to an OTP. This discrepancy underscores the disparity in access to OTPs based on whether individuals have access to a car. In one study of access to buprenorphine providers (but not OTP access), the investigators found that 99% of census tracts were within a 30-minute drive of a provider in St. Louis, MO; Dayton, OH; Charleston, WV; and Philadelphia, PA. However, of the four cities, only in St. Louis and Philadelphia were providers widely accessible by public transit.48 
All areas with low geographic access to OTPs identified in this report were located in relatively rural areas of Massachusetts. Prior research has shown that rural areas, in general, have lower density and access to MOUD treatment, including OTPs and buprenorphine providers.32,49 Similar to the findings in our study, Mitchell et al. identified a relative lack of access to OTPs in north-central Massachusetts, south-central Massachusetts, and Martha’s Vineyard and Nantucket.32 
Even a 30-minute drive-time, which equates to a one-hour roundtrip, can represent a substantial burden for OTP patients when factoring in employment, family commitments, and other responsibilities. This distance is compounded when considering the fact that OTP patients must typically travel to an OTP clinic every day to receive this essential treatment, incurring substantial time and travel costs.  
Further research on OTP access should focus specifically on equity in access to MOUD beyond geographic locations, to include other measures such as gender, income, veteran status, and race and ethnicity. While these characteristics are spatially patterned to a certain extent and are associated with inequities in terms of access to transportation to OTPs, research that is explicitly focused on measuring these disparities is warranted. In Phase 2 of our analyses, we plan to incorporate measures of OTP capacity as it relates to patient census data, waitlists, and wait times in the context of each OTP’s service area. We will also explore public transit access to OTPs through mass transit (see Appendix maps A15 to A22 for examples). The rates that we calculated for Table 2, namely OTPs per million population, begin to point to inequities in access to OTPs, even in locations where a number of OTPs are present, due to higher densities of people in need of methadone treatment. Furthermore, it is important to acknowledge that people living in urban areas, where the majority of overdose deaths occur and the majority of overdose deaths among Black and Latino people occur are also underserved. These areas are within 30-minute and often 15-minute drives, yet the OTPs in these areas may not have open treatment capacity, may not be accessible by public transportation, or may be located in areas that are dangerous or triggering due to stigma and NIMBYism (Not In My Back Yard). This work will highlight areas that may appear to be well-served from a geospatial perspective but that, in reality, have limited access to OTPs given a lack of supply in open methadone treatment slots in areas with high treatment demand.
There are several limitations to this analysis that should be considered when interpreting results. First, while fatal opioid overdose is an important outcome for tailored prevention, it is only one measure of unmet OUD treatment needs. The identified areas that have low access to OTPs, based on fatal opioid overdose and walk- and drive-times, may not be the same for nonfatal opioid overdose or untreated OUD. Second, travel times are only one measure of access. Lack of access to OTP services may exist in areas not identified in this analysis due to financial hardship, comorbid mobility disabilities, care responsibilities, and OTP capacity, among others. OTP capacity, measured by several metrics, is of particular interest moving forward. Third, only walk- and drive-times are considered in this report. Further analyses will incorporate other forms of transportation such as mass transit.
For our analysis, we have employed a straightforward definition for geographic access to OTP services, using driving time as the primary metric for evaluation. While this measure is easy to grasp and can provide a good estimate of access, it does not consider additional variables that affect access. For example, a commonly used measure for food research—“food deserts”—considers both poverty rates and access to supermarkets in urban and rural areas.50 The health professional shortage area (HPSA), a widely used measure of access to health services, considers patient-provider ratios, socioeconomic indicators, health indicators, and travel time. Another measure of access to health services—“maternity care deserts”—not only considers the availability of hospital or birth center offerings for obstetric care, but further considers patient-provider ratios and health insurance indicators to classify counties as providing low access, moderate access, or full access to maternity care.51 While there are limited studies that evaluate “OTP deserts”, Hyder et al., in a local-level assessment within the Columbus Fire Department jurisdiction, defined “opioid treatment deserts” as areas that were more than a mile in driving distance from treatment and more than 30-minutes away by public transport.52 During the next phase of our research, we look forward to collaborative efforts with BSAS and MDPH to further explore novel metrics to assess OTP and broader MOUD accessibility to further inform health policy priorities and targeted harm reduction, prevention, and treatment-focused responses.


[bookmark: _Toc157930562]Conclusion
We developed GIS risk maps and ran exploratory spatial data analyses to assess geographic access to OTPs and methadone treatment sites throughout Massachusetts. We found that the state has good geographic OTP coverage in terms of drive-times, but access is lacking when considering walk-times. Areas with low geographic access to OTPs were identified in the north-central and south-central regions of the Commonwealth, as well as on the islands of Martha’s Vineyard and Nantucket. Additional areas of need at the edges of 30-minute drive-times were identified along the South Shore, in western Massachusetts, and within the northwest and southwest suburbs of Boston. Mobile units, primary care, pharmacy, and telemedicine-based MOUD may provide valuable added access to underserved rural and suburban areas.
The results in this report can help to inform data-driven public health and clinical policy in Massachusetts. The risk maps, statistics, and accessibility analyses can help to guide the targeting of resources and the opening of new OTPs, which can provide much-needed and enhanced MOUD treatment, helping to meet the demand for OUD treatment and bending the opioid overdose epidemic curve.
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Figure A1. Community-Based Opioid Treatment Program Access: Barnstable County, 2023. 
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Figure A2. Community-Based Opioid Treatment Program Access: Berkshire County, 2023. 
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Figure A3. Community-Based Opioid Treatment Program Access: Bristol County, 2023. 
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Figure A4. Community-Based Opioid Treatment Program Access: Dukes County, 2023. 
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Figure A5. Community-Based Opioid Treatment Program Access: Essex County, 2023. 
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Figure A6. Community-Based Opioid Treatment Program Access: Franklin County, 2023. 
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Figure A7. Community-Based Opioid Treatment Program Access: Hampden County, 2023. 
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Figure A8. Community-Based Opioid Treatment Program Access: Hampshire, 2023. 
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Figure A9. Community-Based Opioid Treatment Program Access: Middlesex County, 2023. 
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Figure A10. Community-Based Opioid Treatment Program Access: Nantucket County, 2023. 
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Figure A11. Community-Based Opioid Treatment Program Access: Norfolk County, 2023. 
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Figure A12. Community-Based Opioid Treatment Program Access: Plymouth County, 2023. 
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Figure A13. Community-Based Opioid Treatment Program Access: Suffolk County, 2023. 
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Figure A14. Community-Based Opioid Treatment Program Access: Worcester County, 2023. 
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Figure A15. Transit-Based Access to Opioid Treatment Programs (OTP) in Towns receiving Metropolitan Boston Transit Authority (MBTA) Service, 2023.

Public transit network analysis is similar to the walk- and drive-time analyses used earlier in this report, and derives service areas using street data to account for walking routes to transit stops and General Transit Feed Specification (GTFS) files that contain data on bus/subway routes and schedules. The orange areas show locations where a pedestrian could walk to a bus/train stop, wait for the bus/train, take it to the stop closest to the OTP, and then walk to the OTP in 30 minutes or less. This area represents a reliable service area (one in which an OTP client could have confidence relative to budgeting travel time) between 8-8:30am on a Thursday and makes the assumption that connections are sometimes missed. Note that transit users may want to be even more conservative in their estimation of travel time to account for transit system delays and traffic events.
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Figure A16. Transit-Based Access to Opioid Treatment Programs (OTP) in Towns receiving Metropolitan Boston Transit Authority (MBTA) Service, 2023.

Walking-time and transit-based service areas share substantial overlap (Figure A16). Eighty percent of decedents within a 30-minute transit-based time to an OTP were also within a 30-minute walk time. 
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Figure A17. Transit-Based Access to Opioid Treatment Programs (OTP) in Towns receiving Metropolitan Boston Transit Authority (MBTA) Service and Decedent Residences (geomasked), 2023.

Many OTP transit access areas with limited access to OTPs appear as the distance from Boston increases (Figure A17). Most suburbs receive MBTA service, but that service is often only by commuter bus or rail, running at comparatively lower frequencies and incurring greater travel costs. In many of these areas, there are no other options for transit, presenting a large obstacle for an OTP patient without a car. A relatively higher proportion of Hispanic and non-Hispanic Black decedents appear to have lived within OTP transit-based service areas than outside those areas. 
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Figure A18. Transit-Based Access to Opioid Treatment Programs (OTP) in Towns receiving Metropolitan Boston Transit Authority (MBTA) Service, with Walk-times and Decedent Residences (geomasked), 2023.

A relatively higher proportion of Hispanic and non-Hispanic Black decedents appear to have lived within OTP transit-based catchment areas and within walking service areas than outside those areas (Figure A18).
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Figure A19.  Geographically Distant Areas from OTPs Based on Public Transportation in Northern MBTA Region with Decedent Residences (geomasked)

Many towns receiving MBTA coverage lack access to an OTP within 30 minutes of transit-based travel, including Malden and Everett, which are close to Boston and receive rapid transit service (Figure A19). Other geographically distant areas include Waltham, Lincoln, Bedford, Lexington, Burlington, Woburn, Reading, Stoneham, Wakefield, Melrose, Saugus, Lynn, Salem, Peabody, Marblehead, Danvers, and Beverly. In the northern MBTA region, relatively higher proportions of Hispanic and non-Hispanic Black, decedents appear to have lived within OTP transit-based and walking service areas than outside those areas. 
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Figure A20.   Geographically Distant Areas from OTPs Based on Public Transportation in Central MBTA Region with Decedent Residences (geomasked)

Many of the towns in the central region served by MBTA receive MBTA rapid transit, but geographically distant areas based on transit appear in Winthrop, Watertown, Waltham, and Newton (Figure A20). Distant areas in Everett and Malden are seen in detail. 
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Figure A21.  Geographically Distant Areas from OTPs Based on Public Transportation in Southern MBTA Region with Decedent Residences (geomasked)

Many towns south of Boston and in southwestern Boston itself lack access to an OTP within 30 minutes of transit-based travel (Figure A21). Geographically distant areas, with limited access to public transportation to OTPs, include Needham, Dedham, Norwood, Walpole, Canton, Quincy, Randolph, Braintree, Holbrook, Avon, Weymouth, and Hull. 
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Figure A22.  Geographically Distant Areas from OTPs Based on Public Transit Access in Boston with Decedent Residences (geomasked)
All of the communities within Boston have both rapid transit and bus service but distant areas, with limited access to public transportation to OTPs, were found in Hyde Park, West Roxbury, and South Dorchester (Figure A22). 
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Figure A23: Walking and Driving Times Towards Community-Based Opioid Treatment Program Locations in Massachusetts, as of 2023.
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