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Abstract  
This research assesses the geographic access to drug treatment centers providing interpretation services for 
limited- or non-English speakers seeking drug or alcohol treatment in the Commonwealth of Massachusetts. Only 
68% of the available treatment centers serve languages other than English. A lack of language services may 
contribute to rates of relapse. This research uses rasterized surface distance analysis, also known as Euclidean 
distance analysis, to measure the average straight-line distance from each Census tract in Massachusetts to 
available treatment centers. The results of the Euclidean distance demonstrate how access to treatment services 
varies for those who speak English less than “very well.” This research may potentially impact healthcare policy in 
the Commonwealth of Massachusetts by providing sound and necessary data for policymakers and other 
interested stakeholders to make practical decisions on providing language services for addiction treatment in the 
Commonwealth. 

Keywords: Massachusetts, language, language services, rehabilitation, drugs, policy, healthcare  
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Introduction 
Imagine a man named Duc.1 He speaks mostly Hmong and would say his English-speaking skills are less 

than “very well.” He gets by doing odd jobs around his neighborhood. Duc also suffers from an addiction to 
opioids. He reaches his breaking point one day and decides that he needs treatment and goes to the nearest 
treatment facility. However, no one there speaks Hmong. An interpreter is telephoned to help interpret for Duc, 
but they can only interpret for his doctor’s appointments. The lack of interpretation help leaves Duc discouraged 
as he does not understand anything going on outside of his visits with the doctor because of the language barrier. 

Imagine a woman named Svetlana.2 She speaks mostly Russian. Also living with an addiction to heroin, 
she decides to seek help. However, she lives in Westford, Massachusetts, and discovers the closest treatment 
center that offers Russian interpretation is 34 miles away in Framingham. Lacking adequate transportation to get 
to Framingham, she ultimately decides not to seek treatment. 

Addiction to illicit drugs is a significant issue in the United States. The Commonwealth of Massachusetts is 
currently experiencing epidemic levels of opioid use within the state (Governor’s Opioid Working Group 2016). An 
MDPH report states that there has been a 350% increase in opioid-related deaths since 2000 (Massachusetts 
Department of Public Health 2016).  Focusing on the past five years, Table 1 shows the significant increase in the 
rate of unintentional overdose deaths related to opioids by county across the state from 2014 through 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 1 CHANGE IN RATE OF UNINTENTIONAL OPIOID-RELATED DEATHS FROM 2014 TO 2018 (CENSUS 2019; 
MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH 2019). 

 

 
1, 2 The story, all names, characters, and incidents portrayed in this thesis are fictitious. No identification with 
actual persons (living or deceased), places, buildings, and products is intended or should be inferred. 
 

 

County 
Name 

2014 
Deaths 

per 
10,000 

2018 
Deaths 

per 
10,000 

Change in 
Rate of 
Death 

Barnstable 2.46 3.33 35.06% 
Berkshire 2.23 3.17 41.99% 
Bristol 2.63 3.90 48.24% 
Dukes 2.96 2.31 -22.01% 
Essex 2.71 3.52 29.91% 
Franklin 1.54 3.10 100.95% 
Hampden 1.43 4.42 208.45% 
Hampshire 1.62 2.23 37.58% 
Middlesex 1.77 2.01 13.94% 
Nantucket 0.96 0.88 -8.06% 
Norfolk 1.83 2.41 31.66% 
Plymouth 2.18 2.95 35.66% 
Suffolk 1.93 2.69 39.62% 
Worcester 2.00 3.41 70.70% 
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Table 1 shows an increase in nearly every county, with some rates as high as 208.45% (Hampden county). Rates 
only fell in Dukes and Nantucket counties. Even so, Dukes county saw a decrease by only one death. Nantucket saw 
no decrease in deaths; however, due to an increase in population, the rate of death technically fell. 

This research assesses the geographic access to drug treatment centers providing interpretation services 
for limited- or non-English speakers seeking drug or alcohol treatment in the Commonwealth of Massachusetts. A 
lack of language services may contribute to rates of relapse. This research may potentially impact healthcare policy 
in the Commonwealth of Massachusetts by providing sound and necessary data for policymakers and other 
interested stakeholders to make practical decisions on providing language services for addiction treatment in the 
Commonwealth. 

To begin to understand the context of overdose deaths, first, it is necessary to understand what opioids 
are, the treatment options available, and what proactive measures the Commonwealth is engaged in to address 
the epidemic. 

Opioids 

 Simply stated, opioids—sometimes described as a specific group of opiates—are a class of drugs that are 
chemically similar to opium poppies (SAMHSA 2016). Opioids are synthetically developed (National Institute on 
Drug Abuse June 2016; NAABT n.d.). They can come in the form of prescription drugs, such as oxycodone, 
hydrocodone, codeine, morphine, and fentanyl (National Institute on Drug Abuse August 2016; Dubois 2017). They 
inhibit pain receptors by attaching to and activating opioid receptors found throughout the body, but most notably 
in the brain, spinal cord, and gastrointestinal tract (ibid). According to the National Institute on Drug Abuse, when 
properly managed and used for the short term, opioids can be an effective pain reliever that rarely leads to 
disorder or addiction (National Institute on Drug Abuse August 2016). Opioids also can induce a feeling of 
euphoria, especially when taken in large amounts or taken in ways other than intended (e.g., snorted or injected) 
(ibid), which can make them appealing, especially to those with mental health issues (Salloum, I.M. and E.S. Brown 
2017). They can provide feelings similar to achieving a lifetime goal or a significant accomplishment (NAABT n.d.). 

 Overdose with opioids occurs due to the respiratory depression side effect of opioids (NAABT n.d.). In 
other words, opioids produce a slowness of breath, which in turn slows the central nervous system, and 
respiratory functions can cease, causing death (Dubois 2017).  There were 1,902 confirmed opioid-related deaths 
in the Commonwealth of Massachusetts in 2018 (Massachusetts Department of Public Health 2019). The rate of 
death is dramatic as well, with 25.8 deaths per 100,000 residents in 2015 (ibid). The final 2016 number of 1,465 
deaths increased the mortality to 29.1 deaths per 100,000 residents due to opioids (ibid). Reducing the number of 
deaths due to overdose is a great need. 

Treatment Options 

One way to combat the rising levels of drug overdoses in the Commonwealth of Massachusetts is by 
substance abuse treatment. In fiscal year (F.Y.) 2018, 222,800 people were admitted to the Massachusetts 
Department of Public Health’s Bureau of Substance Abuse Services (BSAS) contracted or licensed programs 
(Bureau of Substance Abuse Services 2019). It is presently unknown how many people do not seek treatment 
services. Further, it is presently unknown how many of those who seek treatment speak English less than “very 
well.” 

According to the National Institute for Drug Abuse (NIDA), treatment of addiction varies depending on the 
severity of the addiction. Determining severity is generally via a medical assessment (National Institute for Drug 
Abuse 2016). There is no single treatment that is considered appropriate for all persons seeking help (ibid). A 
combination of methods is known to be used to treat drug addiction. These methods include: 

• Detoxification; 
• Behavioral Counseling; 
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• Medication (specifically for opioid, tobacco, or alcohol addiction); 
• Evaluation and treatment for co-occurring mental health issues such as depression and anxiety;  
• Long-term follow-up to prevent relapse (ibid). 

Steps taken by the Commonwealth of Massachusetts 

In the Commonwealth of Massachusetts, if the individual living with addiction is unwilling to seek 
treatment, a qualified petitioner (spouse, blood relative, police officer, physician, court official, etc.) may seek 
involuntary treatment for the individual suffering from addiction through a court-ordered Section 35 (Bureau of 
Substance Abuse Services 2016). This process involves the court determining whether to issue the order, 
summoning or issuing a warrant for the individual to appear, arranging for an assessment, listening to testimony, 
and then either granting or denying the petition for commitment (ibid). According to the Section 35 Commission 
Report (2019), the number of Section 35 petitions in the fiscal year 2018 was 10,770, which resulted in 6,048 
(83.2%) commitments to a treatment facility. There is demographic data available from the commission’s report; 
however, there is no data on languages spoken in the report (ibid) or available via the Massachusetts Bureau of 
Substance Abuse Statistics website (2020a). 

In March 2016, the Massachusetts legislature passed Massachusetts House Bill 4056, An Act Relative to 
Substance Use, Treatment, Education and Prevention (HR 4056; Guyton, 2015). The 42-page bill implements many 
items in an attempt to assist physicians, pharmacists, educators, public schools, emergency responders, good 
Samaritans, and mental health facilities in concrete ways to proactively and reactively reduce opioid overdose 
(Opum 2016). While this healthcare bill does go a long way to increase the number of physical beds for treating 
patients, interpretation services were not included in the law (Madaro 2016; HR 4065 2016). 

Why Does Access to Drug Treatment Matter? 

There are several reasons why access to drug treatment is essential. According to the New England 
Journal of Medicine, although persons with opioid problems are likely to do well after treatment, the continued 
use of opioids still exposes the patient to the risk of early death from an accidental overdose, trauma, suicide, or 
infectious disease after treatment by a factor of 20 (Schuckit 2016, 357-368). This means that the vulnerability for 
opioid addicts never disappears (ibid). While short-term treatment is effective, it has a high rate of relapse (Nunes 
et al. 2018, 49-55). Therefore, longer-term treatment is necessary. With that comes a need for interpreters for 
those speaking English less than “very well” on more than an ad-hoc basis. Also, drug users who must travel 
further for treatment are likely to relapse (Oser and Harp 2015, 77-84), meaning that proximity to treatment 
facilities that can adequately serve them is crucial. 

Few studies have been conducted on the necessity of language interpreter services in substance abuse 
treatment centers. However, the literature shows that limited- and non-English speakers are less likely than their 
proficient English-speaking counterparts to receive needed addiction and rehabilitation services. According to 
Brach, Fraser, and Paez (2005), the use of interpreter services can improve health care quality. Federal health 
policy is in place to mandate language access for persons with limited English proficiency (LEP). However, many 
healthcare providers are not aware of their responsibility to provide services, prioritize access, or are not being 
held accountable for providing language access (Chen, Youdelman, and Brooks 2007). If an interpreter is requested 
from the Bureau of Substance Addiction Services, it must be requested at least one week before the interpreter’s 
arrival (Bureau of Substance Abuse Services 2020b). 

One potential reason people do not seek treatment is because of the inability to find a facility that offers 
treatment in the language of the non-English speaker. Nationally, 51% of all facilities offer language services for 
substance abuse treatment (SAMHSA 2018). Approximately 68% (262) of the 388 Drug and Alcohol abuse 
treatment facilities in the Commonwealth offer language services for non-English speakers (PsycEXTRA 2019), 
which is second only to Puerto Rico when ranked nationally (SAMHSA 2018, 113-114). Of the 68% Commonwealth 
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facilities, 27 unique languages receive services (Table 2; SAMHSA 2019). However, only 14 languages receive 
services in inpatient hospital treatment facilities (Table 3; SAMHSA 2019). These numbers are inadequate to make 
the most powerful impact (DeAraujo 2016). Further, it is required by the 1964 Civil Rights Act that hospitals 
receiving federal funds provide language services to those who speak English less than “very well” (Cohen 2016), 
but only 87.5% are presently offering services (Table 3; SAMHSA 2019). It is presently unknown how many of those 
who seek treatment for drug abuse in the Commonwealth fall into the category of speaking English less than “very 
well.” The number of those seeking treatment centers with language services most likely outweighs the number of 
centers where those services are offered.  
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Language Number of All Treatment 
Facilities Offering 
Interpretation Services 

Percentage of 
Treatment Facilities 
offering Language 
Services 

Arabic 7 2.67 
Armenian 4 1.53 
Assistance for Deaf 
and Hard of 
Hearing 

164 62.59 

Bengali 1 0.38 
Cape Verdean 2 0.76 
Chinese 5 1.91 
Creole3 23 8.78 
Dutch 1 0.38 
Farsi 3 1.15 
French 24 9.16 
German 6 2.29 
Greek 7 2.67 
Hebrew 3 1.15 
Hindi 7 2.67 
Italian 3 1.15 
Japanese 2 0.76 
Khmer 1 0.38 
Korean 3 1.15 
Nepali 1 0.38 
Polish 5 1.91 
Portuguese 39 14.89 
Russian 14 5.34 
Spanish 157 59.92 
Swahili 4 1.53 
Twi 1 0.38 
Vietnamese 5 1.91 
Yoruba 1 0.38 
Total Number of 
Facilities offering 
Language Services 

262  

Total Number of 
Facilities 

388  

Percent of 
Facilities offering 
Language Services 

67.53  

TABLE 2 NUMBER AND PERCENTAGE OF ALL TREATMENT FACILITIES OFFERING LANGUAGE SERVICES TO PATIENTS SPEAKING 
LANGUAGES OTHER THAN SPOKEN ENGLISH AND PERCENTAGE OF FACILITIES OFFERING LANGUAGE SERVICES FROM THE TOTAL 
NUMBER OF FACILITIES OFFERING LANGUAGE SERVICES IN MASSACHUSETTS (PSYCEXTRA 2019). 

  

 
3 The type of Creole is not specified. 
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Language 

Number of Hospital 
Treatment Facilities 
Offering  
Interpretation 
Services 

Percentage of All 
Hospital Treatment 
Facilities Offering 
Interpretation 
Services 

Assistance for Deaf 
and Hard of 
Hearing 23 

71.88 

Chinese 1 3.13 

Creole4 3 9.38 

French 4 12.5 

German 1 3.13 
Greek 1 3.13 
Hindi 1 3.13 
Korean 1 3.13 
Polish 2 6.25 
Portuguese 5 15.63 
Russian 2 6.25 
Spanish 17 53.13 
Swahili 1 3.13 
Vietnamese 1 3.13 
Total Number of 
Hospital Inpatient 
facilities offering 
Language Services 28  
Total number of 
Hospital 
Facilities 32 

 

Percentage of 
Hospital 
Inpatient 
facilities offering 
Language 
Services 87.50 

 

TABLE 3 NUMBER AND PERCENTAGE OF HOSPITAL TREATMENT FACILITIES OFFERING INTERPRETATION SERVICES TO PATIENTS 
SPEAKING LANGUAGES OTHER THAN ENGLISH (PSYCEXTRA 2019).  

 

Nearly 40% of the population in some of the Commonwealth’s municipalities have limited English 
Proficiency (LEP) (Figure 1; U.S. Census Bureau 2018). Thirty of the 351 municipalities in the Commonwealth of 
Massachusetts contain 10% or more of the population speaking English less than “very well” (ibid). Nine 
municipalities have an LEP population of over 21% (ibid) (Figure 1). Areas with high levels of LEP include both 
urban and rural parts of the Commonwealth (ibid).  

 
4 The type of Creole is not specified. 
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FIGURE 1 : MUNICIPALITIES WITH 10% OR MORE OF THE POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL.” 

 

The Commonwealth of Massachusetts enacted an Emergency Room Interpreters Law in 2000. This law 
requires that “every acute care hospital...provide competent interpreter services in connection with all emergency 
room [and mental health] services provided to every non-English speaker who is a patient or who seeks 
appropriate emergency care or treatment” (Simpson May 2010). Additionally, BSAS provides access to interpreters 
on an ad-hoc basis (Massachusetts HHS 2016). However, there are presently no funds for reimbursement of 
interpreter services (DeAraujo 2016). The lack of funds places a financial burden on facilities needing to provide 
language services, as well as the patients who need the services but do not have immediate access to them 
because of hospital budget constraints. The shortfall does not appear to be a priority for the legislature. An effort 
by the Massachusetts legislature to fund more beds in substance abuse treatment centers within House Bill 4056 
did not include funding for language or interpretation services (HR 4056 2016; Madaro 2016).  

The lack of funding for language services has negatively impacted people who speak English less than 
“very well” who need substance abuse treatment because the language barrier limits their ability to communicate 
with doctors, nurses, counselors, and staff. Additionally, it is unknown whether locations of substance abuse 
treatment centers that do provide language services are close to areas where non-English speakers who would 
utilize these services live. Research has shown that those who must travel further for treatment receive less 
treatment (Beardsley et al. 2003, 279-285). Geographic access to language services in drug and alcohol 
rehabilitation facilities is one component that needs further exploration.  A study that investigates language 
services at substance abuse treatment centers and their proximity to their corresponding populations will help 
determine whether certain groups of people are disadvantaged because of their lack of access to facilities with 
appropriate interpretation services. 

The goal of this thesis is to conduct a needs assessment of the geographic availability of interpretation 
services for populations who speak English “less than very well” and who are seeking substance abuse treatment. 
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This thesis will provide an assessment of how geographic access to drug and alcohol rehabilitation services for 
those in need of interpretation services varies across the Commonwealth by language group. 
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Review of literature around GIS applications in health care 
  

Pairing geography and health data is certainly not a new field of research. John Snow’s 1854 mapping of 
cholera is arguably the most famous example. Geography and health have been studied at an increasing rate since 
the field of geographic information science and systems (GIS) have blossomed. The field is continuing to expand at 
an exponential rate. Lyseen et al. (2014) found that of the 865 health-focused GIS articles from 1991 to 2011, more 
than half of them saw publication in 2011 alone. An April 2019 search of scholarly articles via Google on the 
keywords “public health gis mapping” resulted in approximately 16,900 hits since 2015 (Google 2019). Many of the 
hits pertain to mapping disease. However, GIS is used these days for a much larger and wider variety of public 
health subjects, including birth outcomes (MacQuillan et al. 2017, 633-638), air pollution (Kumar et al. 2016, 470-
481), and mapping the effects of Pokemon Go on Public Health (Kamel Boulos et al. 2017, 7).  

 Substance abuse studies are also finding a use for GIS. In 2008, the book Geography and Substance Abuse 
was published, detailing how the invention of GIS has taken the topic from simply data visualization to analysis 
(Thomas, Richardson, and Cheung 2008). Research Methods in the Study of Substance Abuse devotes an entire 
chapter on the basics of GIS and a literature review on the fields of GIS and substance abuse (VanGeest, Johnson, 
and Alemagno 2017). Needs assessments for substance abuse treatment facilities have been conducted (Walker et 
al. 2016, 850-860). However, as of this writing, no known needs assessments have been conducted for multiple 
language services concerning populations who would access treatment facilities. 

Studying geographic accessibility is an integral part of determining overall access to healthcare. 
Geographic accessibility is one of the five dimensions of health care access, along with affordability, acceptability, 
availability, and accommodation (Neutens 2015; Pechansky and Thomas 1981). 

There are a variety of methods used for determining accessibility. Most of these studies take a simple 
approach of using patient-to-provider (PPR) ratios because they are easy to create for the novice GIS user and easy 
to understand by policymakers (Neutens 2015). Other methods found in the literature include gravity models, the 
two-step float catchment area method (2SFCA), and kernel density estimation (ibid).  

The gravity model, in its most basic form, assumes that populations are more likely to travel to places 
closer to where they live. It uses an equation based on W.G. Hansen’s “How Accessibility Shapes Land Use,” that 
uses supply and demand, travel times, and distance (1959). The model would give more weight to treatment 
facilities in closer proximity than those further in distance but would discount language interpretation availability 
(ibid; Luo and Wang 2003, 865-884). The two-step float catchment area (2SFCA) method defines the service area 
based on a threshold of time a person would have to travel to a location. The 2SFCA method would be ideal for an 
urban setting; however, given the diversity of the population density found in the Commonwealth, this method is 
not ideal for this particular study (Luo and Wang 2003, 865-884). Kernel density estimation (KDE) uses estimated 
density at a location and would be ideal for finding which specific Census tracts are underserved (Okabe, Satoh, 
and Sugihara 2009, 7-32). This approach would be helpful, though it is not the primary focus of this thesis. 

 Another method of determining spatial accessibility involves spatial network analysis.  Spatial network 
analysis involves creating routes from a group (e.g., Census tracts of populations speaking English less than “very 
well” to treatment facilities offering interpretation services) via connected line features (e.g., roads) (Barbara 
Entwisle et al. 1997, 171-187). Kao et al. (2013) used a sample of 227 current and former Mexican American men 
and 106 facilities, including 31 facilities providing language services in Spanish to geocoded locations. They then 
created a spatial network of roads to help derive spatial accessibility. Rather than distance (i.e., miles), this study 
used the time for travel to measure accessibility. Distance to the closest facility (in minutes), as well as the number 
of facilities within a 10-minute drive, was calculated, which then determined greater spatial access by participants 
who lived in areas with more facilities (ibid). 
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 Similarly, Guerrero, Kao, and Perron (2012) used street network analysis to determine the route from 
Census tract centroids to Spanish-language treatment facilities in Los Angeles County. The street network analysis 
and spatial autocorrelation helped determine clusters of Census tracts with large numbers of Latino residents that 
were disadvantaged by distance to Spanish-speaking treatment facilities (ibid). Their thresholds for determining 
populations disadvantaged were distances over 1 mile.  

 A 2019 study of New Hampshire used geocoding of treatment facilities and Census tracts to determine if 
there is a correlation between substance abuse treatment services and social deprivation (Morton 2019). Using 
socioeconomic data of Census tracts to create a Social Deprivation Index, the author then calculated negative 
binomial regression to account for overdispersion and followed up with using the Durbin Watson spatial statistic 
test (ibid). This study is similar to this thesis in that there was a similar objective of determining the availability of 
substance abuse services. Also, while the primary purpose of the study was to determine whether treatment 
facilities were located in socially disadvantaged neighborhoods, it can be seen how language could easily be 
incorporated in a Social Deprivation Index.  Morton’s study does not, however, factor in language differences and 
the distances those speaking English less than “very well” would need to travel for treatment. 

A study of Rhode Island’s opioid crisis uses similar methods to determine areas of high overdose rates and 
distances to emergency departments (Schneider, Carlson, and Rosenthal 2020, 46-50). The objective of this study 
was to identify which regions in Rhode Island had the greatest need for rehabilitation services in order to 
contribute to resource allocation planning. The authors used zonal statistics to calculate the maximum Euclidean 
(i.e., straight-line) distance from each town to an emergency department. They divided these distances into 
quintiles to create a distance “score.” Then, they assigned each town a “score” based on overdose rates. From 
there, the authors were able to determine which towns had the highest scores, and therefore, the greatest need 
for additional emergency resources. This approach, called Euclidean distance analysis, will be adopted for this 
thesis. While Schneider, Carlson, and Rosenthal were able to make determinations of specific towns that are 
underserved, this thesis does not aim to make such determinations. Instead, the aim here is to be the basis for 
further research. 
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Methodology of the Study 
 

The objective of this study is to determine average distances to language-appropriate facilities for 
different limited-English speaking language groups. The methods used for this study, although involved, are 
straightforward and similar to Schneider, Carlson, and Rosenthal (2020). Initially, maps were created of Census 
tracts using the most recent data available of “Language Spoken at Home by Ability to Speak English for the 
Population 5 Years and Over” (U.S. Census Bureau, 2016). The U.S. Census Bureau’s American Community Survey 
(ACS) captures information regarding those who speak English less than “very well” and tabulates them over a 5-
year sampling period (U.S. Census Bureau 2015). These maps showed, by language, specific pockets where there 
were large populations that spoke English less than “very well” (see Figure 2, Figure 3, and Appendix D). 
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FIGURE 2 : 2015 PERCENT POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL” : MASSACHUSETTES 
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FIGURE 3 : 2015 PERCENT POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL”: SPANISH
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The National Directory of Drug and Alcohol Abuse Treatment Facilities (PsycEXTRA 2016) was utilized to 
determine locations of treatment facilities in the Commonwealth of Massachusetts and the languages that their 
facility serves. This directory is the most complete source of data on facility location as it lists the facility’s primary 
focus, service setting, and language services offered (Massachusetts Helpline 2015). The national directory 
includes several facilities with the same address. Those were filtered out for this analysis. 

The facilities were plotted by geocoding based on their institutional addresses. Once geocoded, facilities 
were grouped by languages offered for interpretation. Figure 4 shows the geocoded treatment centers in 
Massachusetts. Appendix A displays maps of each language subgroup. 
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FIGURE 4 : DRUG AND ALCOHOL ABUSE TREATMENT FACILITIES IN MASSACHUSETTS: 2019 
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As suggested in the review of literature, spatial network analysis would have been a helpful method to 
use for this thesis. Network analysis would undoubtedly provide greater precision of likely travel distance to 
institutions offering interpretive services compared to Euclidean distance.  However, given the area of study—a 
Commonwealth, as opposed to a city—network analysis would be too computationally expensive. Determining 
every potential route’s mileage and time would have taken an extensive amount of time to determine for each 
language. 

Instead, after separating facilities by subgroups, the mean distance from each Census tract to all facilities 
was measured. The mean distance helped to determine the distance between communities and rehabilitation 
services. A Euclidean distance surface, or raster, was created by overlaying a grid with a cell size of 0.46 miles by 
0.46 miles over Massachusetts. The distance was then measured from the center of each cell to the location of 
each facility, and the distance was then assigned to the cell. 

Figure 5 (also see Appendix B) is an example of the calculated outcome of Euclidean distance for the 
Polish subgroup. Yellow rings show distances closest to treatment centers offering interpretation services for a 
subgroup; blue areas show distances furthest away. Figure 5 shows that the Euclidean distance for treatment 
centers offering language services in Polish range from 0 to nearly 75 miles. In other words, some parts of 
Massachusetts are up to 75 miles away from the nearest treatment facility that offers Polish interpretation.  
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FIGURE 5 : EUCLIDEAN DISTANCE TO NEAREST DRUG TREATMENT FACILITY OFFERING INTERPRETATION SERVICES: POLISH 
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Next, the cells of the resulting raster (grid) from the Euclidean distance were aggregated by Census Tract 
using zonal statistics to determine mean proximity of each facility to each of the 1,408 Census tracts in the 
Commonwealth (Luna 2008). The following map (Figure 6) shows an example of the result of the zonal statistics 
calculated for treatment facilities that offer interpretation services for Portuguese. 
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FIGURE 6 : STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: PORTUGUESE 
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Areas shaded dark green are Census tracts closest to a facility, while Census tracts furthest away from a treatment 
facility are shaded in red. For instance, Figure 6 shows that western Massachusetts Census tracts are the furthest 
away, and the darkest red color corresponds to 59.80 miles Euclidean distance to the nearest treatment facility. 
Euclidean distance and zonal statistics were determined using ArcGIS 10.7.1. 
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Results and Discussion 
 

The zonal statistics maps give great visual insight to distances from Census tracts to rehabilitation facilities 
(Figure 7; Appendix C). Looking at Figure 7, one sees very few areas that English speakers must travel any 
meaningful distance to seek treatment. From the map legend, one sees that the average distance to travel is less 
than 5 miles, with a maximum of 13.61miles. 
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FIGURE 7 : STRAIGHT-LINE DISTANCE TO ENGLISH-SPEAKING TREATMENT FACILITIES: MASSACHUSETTS 

- 
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Next, the minimum, average, and maximum travel distances to treatment facilities for those who speak 
English less than “very well” were compared. Distances were examined in a tabular format to glean if any language 
appeared to be disadvantaged. 

Language 
Max 
(in Miles) 

Average 
(in Miles) 

Minimum 
(in Miles) 

All Facilities (English) 13.61 4.92 0 
Arabic 84.30 32.60 0.23 

Armenian 103.72 44.65 0 
Bengali 184.97 79.46 0.23 

Cape Verdean 122.61 51.57 0 
Chinese 84.30 33.16 0 
Creole5 84.80 28.72 0 

Deaf or Hard of Hearing 38.52 6.74 0 
Dutch 121.96 54.43 0.23 

Farsi 89.84 27.91 0.46 
French 80.05 24.22 0 

German 87.54 24.95 0 
Greek 89.80 35.49 0 

Hebrew 92.11 30.08 0 
Hindi 84.30 30.67 0.23 

Italian 93.61 36.51 0.23 
Japanese 84.30 36.58 0 

Khmer 115.06 55.98 0 
Korean 106.12 39.72 0.65 
Nepali 122.48 54.72 0.23 
Polish 69.38 24.82 0 

Portuguese 59.80 18.26 0 
Russian 46.83 20.15 0 
Spanish 30.92 8.03 0 
Swahili 84.27 30.12 0 

Twi 128.67 58.15 0.91 
Vietnamese 84.30 33.62 0 

Yoruba 128.67 58.15 0.91 
TABLE 4 STRAIGHT LINE DISTANCE TO TREATMENT FACILITY OFFERING INTERPRETATION SERVICES IN A GIVEN LANGUAGE 

 

Table 4 shows just how great a distance some who speak English less than “very well” would need to 
travel in order to receive treatment in their language. When looking at each language, 44% of the languages 
analyzed have an average of 25 to 50 miles, and 26% of the languages analyzed would need to travel on average 
over 50 miles to receive services in their native tongue. Thus, 70% of languages analyzed would travel, on average, 
greater than 25 miles. Compare this to the travel distance for native English speakers, where the maximum 
distance to travel is 13.61 miles, and the average distance to travel is a mere 4.92 miles. 

The following tables rank each language’s maximum and average distance to travel, from highest to 
lowest. 

  

 
5 The type of Creole is not specified. 
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Rank Language 
Max 

(in Miles) 
1 Bengali 184.97 
3 Twi 128.67 
3 Yoruba 128.67 
4 Cape Verdean 122.61 
5 Nepali 122.48 
6 Dutch 121.96 
7 Khmer 115.06 
8 Korean 106.12 
9 Armenian 103.72 

10 Italian 93.61 
11 Hebrew 92.11 
12 Farsi 89.84 
13 Greek 89.80 
14 German 87.54 
15 Creole6 84.80 
20 Arabic 84.30 
20 Chinese 84.30 
20 Hindi 84.30 
20 Japanese 84.30 
20 Vietnamese 84.30 
21 Swahili 84.27 
22 French 80.05 
23 Polish 69.38 
24 Portuguese 59.80 
25 Russian 46.83 
26 Deaf or Hard of Hearing 38.52 
27 Spanish 30.92 
28 All Facilities (English) 13.61 

TABLE 5 RANKED ORDER OF MAXIMUM MILES TO TRAVEL 

Rank Language 
Mean 

(in Miles) 
1 Bengali 79.46 
3 Twi 58.15 
3 Yoruba 58.15 
4 Khmer 55.98 
5 Nepali 54.72 
6 Dutch 54.43 
7 Cape Verdean 51.57 
8 Armenian 44.65 
9 Korean 39.72 

10 Japanese 36.58 
11 Italian 36.51 
12 Greek 35.49 
13 Vietnamese 33.62 
14 Chinese 33.16 
15 Arabic 32.60 
16 Hindi 30.67 
17 Swahili 30.12 
18 Hebrew 30.08 
19 Creole7 28.72 
20 Farsi 27.91 
21 German 24.95 
22 Polish 24.82 
23 French 24.22 
24 Russian 20.15 
25 Portuguese 18.26 
26 Spanish 8.03 
27 Deaf or Hard of Hearing 6.74 
28 All Facilities (English) 4.92 

TABLE 6 RANKED ORDER OF AVERAGE MILES TO TRAVEL 

 
6, 7 The type of Creole is not specified. 
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The Bengali-speaking population appears to struggle the most. The Bengali people originate in South Asia 
and are found primarily in Bangladesh and the Indian state of West Bengal (Encyclopaedia Britannica 2016). 
According to the zonal statistics (Table 5- Table 6), the average distance Bengali speakers would need to travel to a 
facility is 79.46 miles, with a maximum of 184.97 miles. There is only one facility that offers Bengali interpretation 
services in the entire Commonwealth, located in Pittsfield (see Appendix A). 

Unfortunately, the Census Bureau does not publicly release data of the Bengali-speaking population by 
Census tract. It is unknown whether the facility is near its population. The Census Bureau, as of 2015, also does not 
release public data at the Census tract level for Cape Verdean (Africa), Deaf or Hard of Hearing, Dutch 
(Netherlands, Europe), Farsi (Iran), Nepali (Nepal), Swahili (Kenya), Twi (Ghana), or Yoruba (Nigeria) populations. 
The data is available through Census Data Centers; however, the process to achieve access was outside of the 
timeframe of this project. Although these populations potentially have the farthest to travel (not possible to 
determine from available data), they represent very small proportions of the overall population in the state. 

Geographically (see Appendix C), the populations that consistently have the furthest to travel are those in 
western Massachusetts, Cape Cod, Martha’s Vineyard, and Nantucket. Spanish and Portuguese populations seem 
to be affected the most in those areas (Appendix D). When comparing maps from Appendixes C and D, other 
populations are affected, from primarily Asian languages such as Chinese, Japanese, Korean, and Khmer to 
European languages of French, Greek, Italian, and Polish. 

The most recent population data is released at the state-level (U.S. Census Bureau 2020). The ten largest 
populations of non-English speakers along with their self-reported ability to speak English are as follows: 

Language Spoken Population 

Percent of 
Massachusetts 
Population 

Population 
Speaking 
English less 
than “very 
well” 

Percent 
Population 
Speaking 
English less 
than “very 
well” 

Spanish 581,553 8.99% 239,079 41.11% 
Portuguese 190,569 2.95% 81,318 42.67% 

Chinese (incl. Mandarain, Cantonese) 134,582 2.08% 67,381 50.07% 
Haitian 81,696 1.26% 36,249 44.37% 
French 54,927 0.85% 10,452 19.03% 

Vietnamese 41,976 0.65% 26,117 62.22% 
Russian 40,595 0.63% 16,062 39.57% 

Arabic 35,090 0.54% 12,917 36.81% 
Italian 32,444 0.50% 8,552 26.36% 

Hindi 23,447 0.36% 4,008 17.09% 
Total 1,216,859 18.81% 502,135 41.26% 

TABLE 7 TEN LARGEST NON-ENGLISH SPEAKING POPULATIONS AND PERCENTAGE OF POPULATION IN MASSACHUSETTS 

 

Non-English speakers of these languages account for nearly 1/5 of the Commonwealth’s population. Three of the 
top 10 non-English languages spoken are over 2% of the overall population of Massachusetts. Secondly, of these 
ten languages, eight languages contain over 25% of their population—over 500,000 people in total-- that speaks 
English less than “very well,” which equates to 41.26% of the total populations of these ten languages. 
Furthermore, according to research by C. Kelly et al. (2016), a large swath of those studied show evidence of 
distance decay—or less favorable outcomes the further one must travel for services. 

The following are the results for a few of the most notable results from the zonal statistics. All zonal 
statistics maps are available for viewing in Appendix C. 
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Spanish 
 The largest non-English language group in the Commonwealth is Spanish-speakers. This group makes up 
nearly 9% of the population of Massachusetts. As seen in Table 7, 41.11% of those who speak Spanish speak 
English less than “very well.” 

As a positive, zonal statistics (see Tables 5 & 6; Figure 8) show the average distance to a drug and alcohol 
treatment facility ranking 26 or approximately 8 miles. However, that is still nearly twice the distance to travel 
compared to an English-speaker.  

Overlaying Census tracts that contain 1% or higher of the population that speak Spanish and speak English 
less than “very well,” along with place boundaries that the Census tracts are located in, helps glean more 
information (Figure 9). It was decided to begin the analysis with a 1% threshold to compare other populations. 
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FIGURE 8 : STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: SPANISH 
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As seen in Figure 9, the Spanish population speaking English less than “very well” covers a large part of 
the Commonwealth, from Nantucket to Haverhill to Pittsfield to Northwest Harwich. Several Census tracts contain 
over one percent population—one tract in western Massachusetts is as high as 8.23% population—that are in the 
average to high distance categories to travel to the nearest Spanish interpreting rehabilitation facility. 
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FIGURE 9 : STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: SPANISH WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT SPEAKING ENGLISH LESS THAN 
“VERY WELL” 
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 Next, it was decided to perform a similar analysis with a 10% and higher Spanish-speaking threshold 
(Figure 10). One can see that Spanish-interpreting treatment facilities are located in nearly every town that 
contains a Census tract of over 10% population that speaks English less than “very well.” With that said, there are 
seven incorporated places that contain Census tracts with over 10% population that do not have a treatment 
facility offering interpreter services in Spanish: Attleboro, Marlboro, Milford, Revere, Salem, Waltham, and 
Winthrop. These towns are considered urban/suburban areas of Boston and some would be surprised, including 
the author of this paper, that Spanish is not a more-widely interpreted language. 
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FIGURE 10: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: SPANISH WITH CENSUS TRACTS CONTAINING POPULATION OVER TEN PERCENT SPEAKING ENGLISH LESS THAN 
“VERY WELL” 
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Portuguese 
 The second-largest non-English language group in the Commonwealth is Portuguese—a language spoken 
both by those from Portugal—white Europeans—and, by Brazilians—Latinos. Though they account for 2.95% 
(190,569 people) of the Commonwealth’s population, 42.67% speak English less than “very well” (see Table 7). 
Despite having a large population, according to the zonal statistics calculated, the average distance needed to 
travel to reach a treatment facility that interprets Portuguese is 18.26 miles (Figure 11). That ranks only 25th 
highest (Table 6), but is over 3.5 times further than an English-speaking person on average travels (see Table 6). 
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FIGURE 11: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: PORTUGUESE 
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FIGURE 12: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: PORTUGUESE WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT 

 



35 
 

 

 Portuguese speakers must travel much further to reach facilities with interpretive services. When 
mapping those speaking English less than “very well” and the zonal statistics results, one can see an important 
picture begin to form. From Figure 12, it is seen that several Census tracts that contain over one percent of its 
Portuguese-speaking population who speak English less than “very well” must travel an average distance of 18.26 
miles to reach a Portuguese-interpreting treatment facility. This affects over 3,000 people who identify as 
Portuguese speakers and over 1,750 of those who identify as speaking English less than “very well” (Figure 13; U.S. 
Census Bureau 2016). 
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FIGURE 13: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: PORTUGUESE SPEAKING ENGLISH LESS THAN “VERY WELL” SHOWING CENSUS TRACTS WITH DISTANCE 
GREATER THAN 18.26 MILES 
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Chinese 
 The third-largest non-English language population in Massachusetts is that of Chinese. There are more 
than 134,000 Chinese speakers (2.08% of the Commonwealth), and over 50% of that population speaks English less 
than “very well” (see Table 7). The average distance to a treatment facility ranks 14th of languages studied (33.16 
miles) and 20th for maximum distance (84.30 miles) (see Tables 5 and 6; Figure 14). 
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FIGURE 14: STRAIGHT LINE DISTANCE TO TREATMENT FACILITY: CHINESE SPEAKING ENGLISH LESS THAN “VERY WELL” 
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 The next logical step was to overlay Census tracts with a population above 1% Chinese population on the 
zonal statistics maps to see where large populations live relative to the distance to the treatment facilities (Figure 
15). This map shows a large number of Census tracts that have over 1% Chinese population, and that some tracts 
must travel a considerable distance to receive treatment with interpretive services. Given the large number of 
Census tracts Figure 15 shows, it was necessary to pare down the information.
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FIGURE 15: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT: CHINESE SPEAKING ENGLISH LESS THAN 
“VERY WELL” 
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Figure 16 shows Census tracts containing over 1% Chinese population speaking English less than “very 
well” that also must travel over the average distance of 33.16 miles to a treatment center that offers 
interpretation services in Chinese. Selecting Census tracts outside the average distance of 33.16 miles yielded 24 
Census tracts in total (Figure 16). In the 24 Census tracts shown in Figure 16, 1,816 of the 2,866 people speaking 
Chinese in these Census tracts (63.36%) speak English less than “very well.” 
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FIGURE 16: CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT CHINESE SPEAKING ENGLISH LESS THAN “VERY WELL” AND LOCATED OVER 33.16MI FROM 
TREATMENT FACILITY 
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 Portuguese, Spanish, and Chinese languages are essential to study due to their large population sizes in 
Massachusetts. Those three language groups represent 77.23% of non-English speakers in the Commonwealth. Of 
these, Chinese speakers have the farthest to travel to reach appropriate services. The next few languages are 
smaller in population; however, they have larger mean and maximum miles to travel for treatment in their spoken 
language. 

Khmer 
According to the U.S. Census Bureau (2018) the estimated population of Khmer is 23,329, or 0.36% of the 

total population in Massachusetts. Of that population, 11,531 (49.43%) are estimated to speak English less than 
“very well.” Despite the small population, the Khmer population is worthy of consideration because, according to 
the results of zonal statistics (see Tables 5 and 6; Figure 17), the maximum distance to travel is ranked seventh 
(115.06 miles). However, the average travel distance is ranked fourth (55.98 miles).  
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FIGURE 17: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: KHMER 
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There is also only one treatment facility in the Commonwealth that currently offers assistance in Khmer—in Lowell. 
There is a sizeable Khmer-speaking population in Lowell, with many Census tracts falling into the largest category 
of those speaking English less than “very well.” One tract in Lowell has as much as 23.65% of the population of the 
tract speaking primarily Khmer and speaking English less than “very well” (Figure 18). 
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FIGURE 18: LOWELL, MASSACHUSETTS: HIGHLIGHTING CENSUS TRACT WITH 23.56% POPULATION SPEAKING ENGLISH LESS THAN “VERY WELL” 
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There are pockets of the Khmer population that speak English less than “very well” outside of Lowell, 
however. Fall River also has several Census tracts that have higher than 1% of the tract population who speak 
Khmer and speak English less than “very well” (Figure 19). 
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FIGURE 19: FALL RIVER, MASSACHUSETTS 2015 PERCENT POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL”: KHMER 
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Towns as far west as Northampton and Holyoke, and as far east as Barnstable, all have Census tracts with Khmer 
populations greater than 1% that identify as speaking English less than “very well.” Figure 20 shows places that 
have at least one Census tract with over 1.0% that speak English less than “very well.” 
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FIGURE 20: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: KHMER WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT SPEAKING ENGLISH LESS THAN 
“VERY WELL” 
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Japanese 
 

 The language group to have the most substantial gap between maximum and mean distance to travel to a 
treatment facility (see Tables 5 and 6) is Japanese. There are an estimated 8,408 (0.13%) Japanese in the 
Commonwealth; however, 42.78% (3,597) speak English less than “very well” (U.S. Census 2018). The maximum 
travel distance is ranked 20th at 84.30 miles, yet the mean travel distance is ranked 10th at 36.58 miles. There are 
only two treatment facilities offering language services for Japanese: one in Worcester and the other in Fall River. 
There is only one Census tract in Fall River containing Japanese speakers who speak English less than “very well” 
(Figure 21). 
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FIGURE 21: FALL RIVER, MASSACHUSETTS 2015 PERCENT POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL”: JAPANESE 
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By contrast, Worcester has several Census tracts near its treatment center that have Japanese speakers who speak 
English less than “very well” (Figure 22). 
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FIGURE 22: WORCESTER, MASSACHUSETTS 2015 PERCENT POPULATION WHO SPEAK ENGLISH LESS THAN “VERY WELL”: JAPANESE 
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Mapping Census tracts containing Japanese speakers who speak English less than “very well” over 1%, it is seen 
that the majority of those who would potentially require language services are found mostly in Boston and its 
suburbs (Figure 23). 
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[FIGURE 23: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: JAPANESE WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT SPEAKING ENGLISH LESS 
THAN “VERY WELL” 
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Vietnamese 
 One final group to analyze is the Vietnamese population. According to the zonal statistics (Figure 24), the 
maximum distance to travel to a Vietnamese-speaking facility is 84.30 miles—ranked 20th, as seen in Table 5. 
However, their mean distance (as seen in Table 6) shows a significant leap to a rank of 13 at 33.62 miles. 
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FIGURE 24: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: VIETNAMESE 

 



59 
 

 
 Five treatment facilities offer services in Vietnamese: one in Boston, two in suburbs of Boston (Everett 
and Randolph), and two in Worcester. When viewing Census tracts with populations over 1% that speak English 
less than “very well,” however, it is quickly noticeable that there are multiple Census tracts that exceed the mean 
distance of 33.62 miles. It is also noticeable that the straight-line distance approaches the maximum distance to 
travel (Figure 25) from as far west as Pittsfield, to as far east as West Yarmouth. 
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FIGURE 25: STRAIGHT-LINE DISTANCE TO TREATMENT FACILITY: VIETNAMESE WITH CENSUS TRACTS CONTAINING POPULATION OVER ONE PERCENT SPEAKING ENGLISH LESS 
THAN “VERY WELL” 
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 Figure 25 also demonstrates how wide of a gap exists in the Census tract population speaking English less 
than “very well.” Census tracts that contain over 10% population (4,744 people in total) are all located in Boston. 
Census tracts between 5% and 10% (4,008 people in total) are located either in Worcester, Boston, or the suburbs 
of Boston. However, there are Census tracts that have Vietnamese populations that speak English less than “very 
well” as high as 4.43% located in Springfield (Figure 26). 
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FIGURE 26: SPRINGFIELD CENSUS TRACTS SHOWING VIETNAMESE PERCENTAGE THAT SPEAKS ENGLISH LESS THAN “VERY WELL” 
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The purpose of using Euclidean distance and zonal statistics was to determine distances those speaking 
English less than “very well” would need to travel to obtain drug and alcohol rehabilitation in their native language. 
The maximum and average distances to facilities were unknown before this study. 

The use of Euclidean distance and zonal statistics accomplishes the desired goals of this thesis. The study 
was able to determine that while those who speak English need only travel approximately 5 miles on average to 
reach a facility, the range of mean travel for non-English speakers varies from 6.75 miles to nearly 79.5 miles. 
Geographically-speaking, areas most affected are Western Massachusetts and Cape Cod. Asian and African 
language populations are disproportionately affected by mean and maximum distances. 
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Conclusions 
 

This thesis analyzed distances populations must travel to reach drug and alcohol rehabilitation facilities 
that offer interpretive services in their native language. It was found that while those that speak English must 
travel an average of 4.92 miles, 70% of languages analyzed would travel, on average, greater than 25 miles. 

English-speakers are far more advantaged than those who speak English less than “very well” concerning 
proximity to drug treatment facilities. English speakers travel, on average, approximately 5 miles and must travel at 
most approximately 14 miles to the nearest treatment facility. Zonal statistics show that seven languages must 
travel on average more than 50 miles to facilities that speak these languages, and 24 of the 28 languages studied 
have a maximum distance of over 50 miles. Ten of those 24 languages have a maximum distance of over 100 miles, 
with those speaking Bengali needing to travel a maximum of approximately 185 miles. Unfortunately, it is 
unknown how many people must travel over 100 miles for treatment because the Census Bureau does not make 
language data publicly known for many languages that fall into that category. 

 Using Euclidean distance and zonal statistics, this thesis concludes that Asian and African language 
populations carry a disproportionate burden of distance to travel than other populations. Asian language 
populations must travel an average range of 33.16 to 79.46 miles, for an overall average of 46.21 miles (see 
Appendix C). Bengali language-speakers must travel the furthest of any language for an average distance of 79.46 
miles. African language populations travel an average range of 30.12 to 58.15 miles, for an overall average of 50.79 
miles (see Appendix C). Considering the most commonly spoken non-English languages in the Commonwealth, 
overall averages vary greatly. Those who speak Chinese must travel on average 33.16 miles; Portuguese-speakers 
must travel 18.26 miles on average; and those who speak Spanish average 8.03 miles of distance to travel to a drug 
treatment facility. As a reminder, these are straight-line distances and do not account for such things as roads, 
speed limits, traffic, etc. Therefore, these average distances are best-case scenarios. 

 These findings should not be taken lightly. According to Massachusetts state law, it is illegal to 
discriminate against anyone due to national origin in public places, including hospitals, medical offices, and other 
health care facilities—such as drug and alcohol rehabilitation facilities (Chapter 151B, Title XXI). Current language 
access policy suggests that each agency, “make available professional in-person (i.e., face to face) or telephone 
interpreters to meet the needs of non-English speaking and LEP persons” (Massachusetts Office of Access and 
Opportunity 2015). It is unknown how many struggle with substance abuse, how many of those that struggle seek 
treatment, and how many of those find the distance to a treatment facility where their language is spoken to be 
such a barrier that they resist seeking treatment altogether. However, it is clear that there are not enough 
professional in-person interpreters for the languages studied here and that access is unequal. 

This author hopes that this study is a starting point for further research and for making policy changes. 
Further research would include obtaining updated Census tract data through a Census Data Center and using 
current data to perform spatial network analysis to obtain even more accurate distances to treatment facilities. 
Other research to consider is that of cultural competency at facilities that offer multi-lingual services, and the 
possibility of using telehealth to help close the gaps 

 

POLICY RECOMMENDATIONS  

Many suggestions can be implemented to help assist those who speak English less than “very well.” First, 
it is important to realize that over half a million residents in the Commonwealth are limited English speakers—
speaking English less than “very well.” The state should provide funding for interpretation services at facilities 
where Census data shows areas of people who speak English less than “very well” reside. Further, the state should 
also require and incentivize treatment facilities to provide interpreters for languages where populations are 
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located to provide a more-inclusive treatment plan. If the state were to implement this requirement or incentivize 
those who speak/can interpret for languages where larger groups speak another language are more likely to reside 
would possibly create a greater service area for those who need it. Requiring or incentivizing interpreters to be 
placed where needed would increase available help for those who need interpretation services. 

 Also, the state should specify numbers of beds to be available for those who speak English less than “very 
well.” One thing to note with this research is that it studies theoretical accessibility—not actual bed availability. 
This is important because without the proper number of beds, treatment cannot be provided. The state should 
have better estimates of need for these populations to match the bed population for treatment. The state needs 
to measure the amount of people attempting to access treatment who speak English less than “very well.” 
Facilities should be collecting this data and sharing it with the state to help guide policy. The present research 
shows the bare minimum distance someone speaking English less than “very well” must travel. Policies on 
maximum true road distances between tracts and treatment centers should be implemented. Time and travel are 
likely much further if distances were mapped via roads. Policies requiring bed availability and a maximum distance 
to treatment facilities from tracts would help identify areas of greater need. These policies would be helpful in 
determining overall access to healthcare.  
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Appendix A : 
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Appendix B : 
Euclidean Distance to Nearest Drug 
Treatment Facility Offering Interpretation 
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Appendix C : 
Zonal Statistics Maps 
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Appendix D : 
2015 Percent Population Who Speak 
English Less than “Very Well” Maps 
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