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Abstract

Background: Racial/ethnic minorities have experienced disproportionate opioid-related 

overdose death rates in recent years. In this context, we examined inequities in community-based 

naloxone access across racial/ethnic groups in Massachusetts.

Methods: We used data from: the Massachusetts Department of Public Health on community-

based overdose education and naloxone distribution (OEND) programs; the Massachusetts Office 

of the Chief Medical Examiner on opioid-related overdose deaths, and; the United States 

Census American Community Survey for regional demographic/socioeconomic details to estimate 

community populations by race/ethnicity and racial segregation between African American/Black 

and white residents. Race/ethnicity groups included in the analysis were African American/Black 

(non-Hispanic), Hispanic, white (non-Hispanic), and “other” (non-Hispanic). We evaluated racial/

ethnic differences in naloxone distribution across regions in Massachusetts and neighborhoods 

in Boston descriptively and spatially, plotting the race/ethnicity-specific number of kits per opioid-

related overdose death per jurisdiction. Lastly, we constructed generalized estimating equations 

models with a negative binomial distribution to compare the race/ethnicity-specific naloxone 

distribution rate by OEND programs.

Results: From 2016–2019, the median annual rate of naloxone kits received from OEND 

programs in Massachusetts per racial/ethnicity group ranged between 160–447 per 100,000. In 

a multivariable analysis, we found that the naloxone distribution rates for racial/ethnic minorities 

were lower than the rate for white residents. We also found naloxone was more likely to be 

distributed in racially segregated communities than non-segregated communities.

Conclusion: We identified racial/ethnic inequities in naloxone receipt by individuals in 

Massachusetts. Additional resources focused on designing and implementing OEND programs 

for racial/ethnic minorities are warranted to ensure equitable access to naloxone.
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INTRODUCTION

In 2021, overdose mortality in the United States (US) increased to unprecedented levels, 

with most deaths attributable to fentanyl and related analogs (Ahmad et al., 2021; Hedegaard 

and Warner, 2021; Mattson et al., 2021). Opioid-related overdose mortality rates have 

differed among racial/ethnic groups (Friedman et al., 2021; Kariisa et al., 2021; Khatri et 

al., 2021; Kiang et al., 2021; Ray et al., 2020; Schuler et al., 2021). Across the United 

States, non-Hispanic African American/Black people who use drugs (PWUD) have been 

experiencing surging numbers of overdose deaths due to opioids or the co-involvement 

of opioids and cocaine (Kariisa et al., 2021). When evaluating race/ethnicity and gender-

specific rates in the US, overdose deaths rose the fastest among African American/Black 

men, among whom overdose mortality tripled between 2015 and 2020 and in 2021 was 
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higher than any other racial/ethnic group (Gramlich, 2022). Gramlich also reported that 

Hispanic men had the second-highest increase in overdose deaths. The same pattern has 

been found in Massachusetts, with the greatest growth in opioid-related overdose death rates 

occurring among non-Hispanic African American/Black residents (22.1 to 36.0 per 100,000) 

from 2019 to 2020, followed by Hispanic/Latino persons (32.2 to 36.3 per 100,000) 

(Massachusetts Department of Public Health, 2021).

Up until the early 2010s, white/non-Hispanic people had the highest opioid-related overdose 

death rate (Hoopsick et al., 2021), and treatment and opioid-related overdose prevention 

efforts were often directed towards white PWUD (Hansen, 2017; Hart and Hart, 2019; 

Lassiter, 2015; Mendoza et al., 2019). There was also a drastic shift away from previous 

responses to drug crises in the US, where policymakers had historically taken a “tough on 

crime” approach (Donnelly et al., 2019; Hart and Hart, 2019; Messner and Rosenfeld, 2012, 

2012; Shachar et al., 2020, 2020).

In contrast, as a result of the implementation of racialized and punitive policies in earlier 

decades, such as the Harrison Narcotics Tax Act of 1914, the Marijuana Tax Act of 1937, 

and the Anti-Drug Abuse Acts of 1986 and 1988, African American/Black and Hispanic 

people have been disproportionately criminalized and discriminated against for drug use that 

was depicted at the time to take place largely within their communities (Hart and Hart, 

2019; Musto, 1999). Although some of these policies are no longer enforced or have been 

reformed, African American/Black and Hispanic populations continue to be incarcerated for 

drug-related charges at disproportionately higher rates than their white counterparts (Bishop 

et al., 2020; Nellis, 2021). The differences in the approach to the drug crises based on race 

and ethnicity illustrates how structural racism has shaped drug policy in the US, and its 

potential to affect the implementation of naloxone distribution in communities of color today 

(Bailey et al., 2020; Hart and Hart, 2019).

Naloxone (a medication that effectively reverses opioid overdoses) has been distributed by 

overdose education and naloxone distribution (OEND) programs for more than two decades 

(Abouk et al., 2019; Davis and Carr, 2015; Strang et al., 1999). There is evidence that racial/

ethnic minorities have less access to naloxone distributed through pharmacies (Chatterjee 

et al., 2022; Guadamuz et al., 2019). Two of the plausible causes include the presence of 

“pharmacy deserts” in low-income and predominantly racial/ethnic minority neighborhoods, 

and the increased likelihood of failing to stock naloxone among the pharmacies that are 

present in these neighborhoods (Guadamuz et al., 2019; Qato et al., 2014). In contrast, 

ecological studies have not shown racial/ethnic disparities in access to naloxone distributed 

by community-based OEND programs and have suggested potential benefits to people 

residing in predominantly minority communities (Nolen et al., 2021; Rowe et al., 2016). 

In a previous study evaluating community-based naloxone coverage equity in Rhode Island 

and Massachusetts (Nolen et al., 2021), we found higher volumes of naloxone were being 

distributed by community-based OEND programs to municipalities with higher percentages 

of African American/Black residents and residents in poverty. Although we were able 

to identify the demographic composition of communities that were receiving naloxone 

from these programs, we did not account for the racial/ethnic makeup of those who were 

actually receiving naloxone within those communities, and whether these persons had a 
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similar racial/ethnic makeup as those experiencing overdoses in the communities. Thus, the 

objective of this study was to build upon our previous research and, by using individual-level 

OEND program data, to examine inequities in naloxone access at the individual level 

across racial/ethnic groups. We chose to study Massachusetts because, unlike many other 

states, OEND programs in Massachusetts collect race/ethnicity data for individual naloxone 

recipients. Using statistical and spatial methods, we determined whether there was naloxone 

coverage equity across racial/ethnic groups in 46 distinct geographic areas that make up 

Massachusetts.

Methods

Data and Measures

We used data collected by the Massachusetts Department of Public Health (MDPH)-

supported OEND programs. The study period was from October 1, 2016, to December 

31, 2019. During the study period, there were 27 community-based OEND program sites 

funded by MDPH to distribute naloxone kits and provide overdose prevention education 

to individuals at high risk for witnessing or experiencing an opioid overdose (Lim et al., 

2019; Walley et al., 2013). MDPH funds community-based harm reduction programs, which 

typically provide syringe services and OEND to reach high risk populations and has been 

doing so since 2007. All the programs are required to report the race/ethnicity of everyone 

who received state purchased naloxone.

We aggregated the OEND naloxone data by race/ethnicity of the recipient for 46 contiguous 

population areas (CPAs). The CPAs were adapted from 21 catchment areas developed by 

the Massachusetts Behavioral Health Partnership (“Emergency Services Program Mobile 

Crisis Intervention,” 2016). We chose the catchment areas as the foundational geographic 

unit for creating our CPAs because they are spatial designations that were designed by, and 

relevant to, stakeholders in Massachusetts who can benefit from the results of our analysis. 

To distinguish between urban and non-urban geospatial areas, we identified municipalities 

with a population of 50,000 or more within each catchment area as distinct CPAs. This 

resulted in 21 remaining catchment areas and 25 large municipalities representing a total of 

46 CPAs included in the analysis (Supplementary Figure 1).

Due to the population size of Boston, the large number of overdoses across multiple 

neighborhoods, and the racial and ethnic diversity at the neighborhood level, (Record 

et al., 2016; US Census Bureau and American Community Survey, 2020), we created 

race/ethnicity stratified maps for Boston on a neighborhood level. We operationalized 

neighborhoods as defined by the Boston Planning and Development Agency, a local 

government agency that oversees the zoning of neighborhoods in Boston (Neighborhood 

Profiles, 2017); however, the relatively small neighborhoods (Chinatown, Leather District, 

North End, and West End) in the inner city were collapsed into a ‚“Downtown” 

neighborhood.

We obtained race/ethnicity-stratified opioid-related overdose death data from the 

Massachusetts Office of the Chief Medical Examiner. Race/ethnicity information of the 

decedent was obtained from next of kin at the time of death. The medical examiner identifies 
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overdose deaths using toxicological analyses, death scene investigation, and autopsy report. 

Both intentional and unintentional opioid-related overdoses were included in the analysis. 

Massachusetts uses a single, centralized statewide medical examiner system, which results 

in deaths being investigated in a consistent and reliable manner (Walley et al., 2019).

The United States Census American Community Survey (ACS) was used to obtain 

population estimates for each CPA by race/ethnicity. Specifically, the 2019 race/ethnicity-

stratified, five-year population estimates were extracted from the ACS on a municipality-

level and collapsed into the defined CPAs. The mutually exclusive racial/ethnic groups 

used in the analysis were: African American/Black (non-Hispanic), white (non-Hispanic), 

Hispanic (any race), and other races (non-Hispanic). The other category includes those who 

self-identified as American Indian and Alaska Native, Asian, Native Hawaiian or other 

Pacific Islander, two or more races, and unknown.

Previous studies have found that poverty and the percentage of African American/Black 

(non-Hispanic) residents are positively associated with naloxone distribution at a community 

level (Nolen et al., 2021; Rowe et al., 2016). We further investigated these associations 

by including poverty level and racial residential segregation between African American/

Black (non-Hispanic) and white (non-Hispanic) residents, in the model. We chose racial 

segregation instead of the percentage of African American/Black (non-Hispanic) residents, 

because our outcome already relies on the number of residents in each CPA stratified by 

race/ethnicity. We used the dissimilarity index (Massey and Denton, 1988) to calculate 

racial segregation. This index is defined as the percentage of African American/Black 

(non-Hispanic) residents that would need to change residence for CPAs to have an equal 

distribution of African American/Black (non-Hispanic) and white (non-Hispanic) residents 

across the state. An index score of zero indicates perfect integration, whereas 1 indicates 

complete segregation and higher proportion of African American/Black (non-Hispanic) 

residents. Lastly, we aggregated municipality-level counts of residents in poverty from the 

ACS and calculated each CPA’s percentage of residents in poverty.

Spatial and Statistical Analysis

We used geospatial methods to analyze the median number of naloxone kits distributed by 

OEND programs per opioid-related overdose death for each racial/ethnic group in each CPA 

in Massachusetts and neighborhood in Boston over the four-year study period. We chose to 

use the number of racial/ethnic-specific opioid-related overdose deaths as our denominator 

due to its standardized classification in the International Classification of Diseases (Jalal 

et al., 2018). Consistent with previous studies, we chose to use the number of naloxone 

kits distributed per opioid-related overdose death as a measure for naloxone availability and 

access (Bird et al., 2015; Chen et al., 2006; Zang et al., 2021). The median number of 

naloxone kits distributed by OEND programs per opioid-related overdose death per racial/

ethnic group was then mapped using ArcGIS version 10. We also created boxplots for the 

annual number of naloxone kits distributed by OEND programs per opioid-related overdose 

death per racial/ethnic group in each CPA. Due to small population sizes, some CPAs had 

an annual number of zero opioid-related overdose deaths in a given racial/ethnic group, 

which cannot be included to calculate the ratio of the number of naloxone kits distributed 
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per opioid-related overdose death. To address this issue, we created two boxplots. The first 

boxplot included a reassignment of the annual number of opioid-related overdose deaths to 

one if it was equal to zero. The second, we excluded any CPA with an annual opioid-related 

overdose death count of zero.

Finally, we evaluated naloxone access equity using a multivariable generalized estimating 

equation (GEE) model with a negative binomial distribution (Equation 1). We chose a 

negative binomial distribution due to overdispersion in the naloxone count data. Our 

outcome was the number of naloxone kits distributed to each racial/ethnic group in each 

CPA. The independent variable is the race/ethnicity of the recipients of naloxone in each 

CPA. We also included in the model the opioid-related overdose death rate, percentage of 

residents in poverty, and dissimilarity index. We used R version 3.5.2, SAS version 9.4, 

and ArcGIS version 10 in this analysis. This study was approved and considered exempt by 

the Brown University School of Public Health and the Boston University Medical Campus 

Institutional Review Boards. Data for this study were obtained through an approved request 

to the MDPH. MDPH is not responsible for the authors’ analysis, opinions and conclusions 

contained in this document.

RESULTS

The 46 CPAs had a median population of 94,916 residents (interquartile range: 61,528–

184,122). The median percentage of African American/Black (non-Hispanic) residents 

among the CPAs was 4.8% (IQR: 2.8%–7.2%); of Hispanic residents (any race) 7.9% (IQR: 

4.5%–15.8%); of residents in the other race category 7.4% (IQR: 4.1%–12.3%); and of 

white (non-Hispanic) residents 76.9% (IQR:62.0%–84.0%, see Supplementary Table 1).

Compared to the other racial/ethnic groups, white (non-Hispanic) residents had the highest 

median rate of opioid-related overdose deaths (range across years: 24.8–28.3 per 100,000) 

and the highest median rate of naloxone kits received (range across years: 303.5–446.5 per 

100,000) across all years of the study period (Table 1).

Boxplots describe the annual number of naloxone kits received per opioid-related overdose 

death across the racial/ethnic groups in each of the CPAs (Figure 1A). The annual median 

numbers of kits per opioid-related overdose death for the white (non-Hispanic) and Hispanic 

residents were similar, between 11.9 and 14.8. Residents in the ‚“other” race category 

received fewer naloxone kits for each overdose death than white (non-Hispanic) and 

Hispanic residents in 2016 and 2019. The median for this group increased from 10.0 in 

2016 to 12.5 in 2017 and remained the same in 2018 and 2019. Similar to residents in the 

‚“other” race, across all years in the study period, African American/Black (non-Hispanic) 

residents had a lower median number of naloxone kits for each opioid-related overdose 

death compared to white (non-Hispanic) residents. However, the number of naloxone kits 

per opioid-related overdose death among this group increased from 9.7 in 2016 to 13.0 

in 2019, driven primarily by the increase in naloxone distribution. Although the median 

number of kits per death remained lower than white (non-Hispanic) residents, the gap 

between the two racial groups narrowed over the course of the study period. When we 

excluded CPAs with no reported opioid-related overdose deaths, the median number of 
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naloxone kits per opioid-related overdose death was similar across all racial/ethnic groups in 

2016 and 2017. However, for the years 2018 and 2019, residents in the ‚“other” race had the 

highest median number kits per death at 17 and 18, respectively.

Next, we created a map for each race/ethnicity group using the median number of naloxone 

kits per opioid-related overdose death across all years of the study period (Figure 2). Among 

all race/ethnicity groups, at least one naloxone kit was distributed in all CPAs with a race/

ethnicity-specific opioid-related death rate greater than zero. Over 70% of CPAs had at least 

ten naloxone kits per opioid-related overdose death among white (non-Hispanic) residents. 

The distribution of kits per opioid-related overdose death among this population was 

generally higher in the state’s western region. In contrast, only 46% and 32% of CPAs had 

at least ten naloxone kits distributed per opioid-related overdose death among Hispanic and 

African American/Black individuals, respectively. In contrast to white residents, distribution 

to African American/Black and Hispanic residents was higher in the state’s eastern region.

When we examined naloxone distribution in Boston by neighborhood, we observed greater 

naloxone distribution among African Americans/Blacks (non-Hispanic) compared to the 

distribution of naloxone to African Americans/Blacks in the entire state (Figure 3). 

Forty percent of neighborhoods distributed at least ten naloxone kits for each overdose 

death to African American/Black residents. For white (non-Hispanic) residents, 87% of 

neighborhoods distributed at least ten kits per opioid-related overdose death. Among 

Hispanic residents, the percentage of neighborhoods that distributed at least ten kits per 

overdose death was the same as the statewide percentage at 46%.

In the unadjusted GEE model, all race/ethnicity groups had significantly lower naloxone 

receipt than white (non-Hispanic) residents (Table 2). CPAs with a 4-year opioid-related 

overdose death rate greater than 30 per 100,000 had a 147% higher rate of naloxone kits 

distributed than CPAs with an opioid-related overdose rate equal to zero. The percentage of 

residents in poverty (1.06; 95% CI: 1.04, 1.09) and dissimilarity index (1.51, 95% CI: 0.90, 

2.53) in a CPA were positively associated with naloxone distribution. In the adjusted GEE 

model, the differences between Hispanic and white (non-Hispanic) residents in naloxone 

receipt continued to be significant (Table 2). The CPA-level opioid-related overdose death 

rate (1.70, 95% CI: 1.12, 2.56), percentage of residents in poverty (1.07, 95% CI: 1.05, 

1.10), and dissimilarity index measuring segregation were also significant in the adjusted 

model. As for the dissimilarity index, with every one point increase in the percentage 

of African American (non-Hispanic) residents who need to change residence to reduce 

segregation, there was a 143% increase in the naloxone receipt rate (2.43, 95% CI: 1.62, 

3.65).

DISCUSSION

In this 4-year, statewide study of community-based naloxone distribution in Massachusetts, 

we found significant racial/ethnic disparities in naloxone access. This was evaluated 

using race/ethnicity-specific ratios of naloxone kits per opioid-related overdose deaths 

across CPAs in Massachusetts. We found that African American/Black (non-Hispanic) 

and Hispanic racial/ethnic groups had lower rates of naloxone receipt per opioid-related 
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overdose death than white (non-Hispanic) residents. This relationship was seen in 

descriptive data, boxplots, and maps that examined the number of naloxone kits received 

per opioid-related overdose death in each racial/ethnic group between 2016 and 2019. We 

also found some racial/ethnic differences in a GEE model that estimated the rate of naloxone 

kits received by each racial/ethnic group, adjusting for community poverty levels and racial 

segregation.

Racial/ethnic minorities had lower rates of receiving community-based OEND naloxone 

per opioid-related overdose death than white residents across the state, including in Boston 

neighborhoods. However, African American/Black and Hispanic residents in Boston had 

a higher median number of naloxone kits per opioid-related overdose death compared 

to African American/Black and Hispanic residents elsewhere in the state. This could be 

attributed to OEND programs’ ability to allocate resources more efficiently and equitably 

in cities/towns such as Boston that are more racially diverse and are heavily impacted by 

the opioid and overdose crisis (Kerensky and Walley, 2017; Rowe et al., 2016; Walley et 

al., 2013). In addition to their ability to allocate resources more efficiently, Boston benefits 

from being the state’s capital and most populated city with a large plurality of the state’s 

population in the Boston Metro area, which means that there is a concentration of political, 

financial, and social service capital there in comparison to other municipalities in the state.

We also found that CPAs in Massachusetts and neighborhoods in Boston that were more 

racially segregated, as measured by dissimilarity index between African American/Black 

and white individuals, had higher rates of naloxone distributed into those communities. This 

is consistent with a 2021 study in Massachusetts that found more naloxone was distributed 

to cities/towns with higher percentages of African American/Black residents (Nolen et al., 

2021). Despite that, when examining the racial/ethnic identities of people who received 

naloxone in those jurisdictions, African American/Black and Hispanic residents were 

persistently less likely to receive naloxone from OEND programs than white residents. A 

recent study in San Francisco and Los Angeles found similar results: white individuals were 

more likely to receive naloxone than racial/ethnic minorities, especially African American/

Black individuals (Kinnard et al., 2021). Although racially segregated jurisdictions had 

higher rates of naloxone receipt, the racial/ethnic distribution of naloxone recipients within 

those jurisdictions may not reflect equitable racial/ethnic distribution in these communities.

This study is subject to several limitations. First, the CPA configuration chosen could mask 

inequities that would have been observed at smaller geographical levels. This is attributed to 

the large number of municipalities with zero race/ethnicity-specific counts of opioid-related 

deaths, which would cause biased results. Although we did not use a smaller geographic 

unit, we selected a spatial designation that state stakeholders use, which is a strength of our 

analysis. Second, we used cumulative counts of naloxone kits over 4 years for our GEE 

model, versus annual estimates, to ensure sufficient statistical power for the geographic-unit-

level analyses. We were, however, able to include annual data in the boxplots that examined 

the number of naloxone kits per opioid-related overdose death and in maps that estimated 

the median number of kits per death. Next, although over 70% of naloxone in Massachusetts 

is distributed from a community-based OEND program (Chatterjee et al., 2022), we were 

unable to include data for the remaining 30% that was dispensed from a pharmacy-based 
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source as these sources do not provide the race/ethnicity of naloxone recipients. Future 

studies should assess whether there is racial equity in naloxone use among recipients. This 

is especially necessary because of the impact of the COVID-19 pandemic on overdose 

mortality. Studies have suggested that the economic, social, and structural inequities that the 

African American/Black and Hispanic population experienced in the wake of the COVID-19 

pandemic influenced the inequities in overdose mortality and is expected to continue to 

worsen (Brown et al., 2021; Friedman et al., 2021).

CONCLUSION

We estimated the relationships between naloxone distribution in community-based OEND 

programs and opioid overdose deaths by race/ethnicity at the individual level, and found 

that white (non-Hispanic) residents received naloxone at higher rates per opioid-related 

overdose death than racial/ethnic minority groups, including in jurisdictions with higher 

concentrations of African American/Black residents where overall naloxone distribution 

rates were higher. To reduce the racial/ethnic gap in naloxone distribution in the short 

term, current OEND programs should develop specific initiatives for increasing naloxone 

distribution to racial/ethnic minorities. Our work demonstrates that simply distributing 

naloxone through OEND programs operating in racially diverse communities is not 

sufficient to achieve equitable naloxone receipt among non-white residents. There needs 

to be changes in practice for assessing equitable naloxone access such as measuring and 

tracking race/ethnicity-specific naloxone to opioid-related overdose death rations with the 

goal to understand whether distribution policies and OEND programs are meeting equity 

goals, and work to improve the categorization of race/ethnicity groups when measuring 

naloxone equity through the partnership of community-based organizations of communities 

of people that were either left out or collapsed into other groups. In addition to changes 

in surveillance, there needs to be efforts towards creating community-informed initiatives 

that can reach racial/ethnic minorities is necessary for decreasing inequities in naloxone 

receipt and improving overdose mortality rates. Examples of successful initiatives include 

collaborations with community-based and faith-based organizations who have a strong 

relationship with minority communities to develop OEND programs (e.g., Detroit Recovery 

Project, Bridges to Care and Recovery in St. Louis, Missouri and Amistades, Inc in Tucson, 

Arizona), and holistic clinics where people who use drugs feel comfortable accessing 

naloxone but also basic needs service provision and treatment (e.g., Bellevue Hospital 

holistic addiction clinic in New York City, New York), and employing people at OEND 

programs that reflect the demographic of the community that they are serving (e.g., peer 

mentoring at Project RECOVER in Boston, Massachusetts and Connecticut (Substance 

Abuse and Mental Health Services Administration Office of Behavioral Health Equity, 

2020a, 2020b). Through the implementation of new policies and practice recommendations 

and the development of new OEND programs or investing resources in current OEND 

programs to ensure that they are welcoming, accessible, inclusive, and acceptable to racial/

ethnic minorities, inequities in naloxone access can be addressed, and opioid overdose 

mortality reduced among racial/ethnic minorities.
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Highlights

• Evaluated racial/ethnic differences in naloxone distribution in Massachusetts

• 2016–2019, racial/ethnic minorities received less community-based OEND 

naloxone

• Regions with high overdose rates received more naloxone

• Despite segregated regions receiving more naloxone, minority residents 

received less
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Figure 1. 
Boxplot of the number of naloxone kits received per opioid-related overdose death by 

race/ethnicity in each contiguous population area (N=46) between 2016 and 2019 in 

Massachusetts.

*Other includes American Indian, Asian, Hawaiian/Pacific Islander, Multi-racial and those 

who refused to answer
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Figure 2. 
The median number of naloxone kits per opioid-related overdose death among residents in 

each of 46 contiguous population area of Massachusetts, 2016–2019

*Other includes American Indian, Asian, Hawaiian/Pacific Islander, Multi-racial and those 

who refused to answer
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Figure 3. 
The median number of naloxone kits per opioid-related overdose death among residents in 

each neighborhoods of Boston, Massachusetts, 2016–2019

*Other includes American Indian, Asian, Hawaiian/Pacific Islander, Multi-racial and those 

who refused to answer
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Table 1

Crude rate of OEND naloxone distribution and opioid-related overdose death among 46 contiguous population 

areas, stratified by race/ethnicity, 2016–2019, Massachusetts.

Overall
(2016–2019)

Median
(IQR)

2016
Median
(IQR)

2017
Median
(IQR)

2018
Median
(IQR)

2019
Median
(IQR)

Rate
b
 of Naloxone Kits Received 

(per 100,000) by Race/Ethnicity 
of Recipient

 African American/Black (non-
Hispanic)

271.2 (239.1, 
302.1)

247.0 (151.3, 
412.1)

295.3 (170.4, 
559.6)

215.2 (134.1, 
448.2)

322.5 (171.3, 
588.2)

 Hispanic 277.4 (245.1, 
331.0)

309.6 (191.2, 
489.0)

244.5 (135, 562.7) 245.3 (130.2, 
630.9)

395.5 (202.2, 
745.4)

 Other
a
 (non-Hispanic)

186.2 (174.6, 
193.9)

159.8 (74.4, 
315.3)

179.5 (64.8, 
363.4)

196.9 (71.8, 
417.2)

193.0 (108.1, 
543.4)

 White (non-Hispanic) 351.8 (335.1, 
380.1)

345.6 (249.7, 
617.5)

358.0 (223.9, 
824.6)

303.5 (194.2, 
818.3)

446.5 (207.9, 
997.4)

Opioid-related Overdose Death 

Rate
b
 (per 100,000) by Race/

Ethnicity of Decedent

 African American/Black (non-
Hispanic)

11.2 (6.2, 14.7) 0.0 (0.0, 18.0) 14.3 (0.0, 36.1) 8.2 (0.0, 24.8) 16.2 (0.0, 25.7)

 Hispanic 17.7 (17.6, 17.7) 17.7 (1.4, 35.9) 17.6 (0.0, 33.5) 17.5 (0.0, 31.2) 17.8 (35.3)

 Other
a
 (non-Hispanic)

0. 0 (0.0, 0.7) 0.0 (0.0, 10.7) 0.0 (0.0, 11.0) 2.9 (0.0, 17.9) 0.0 (0.0, 11.3)

 White (non-Hispanic) 26.0 (24.8, 27.4) 27.2 (19.4, 58.5) 24.8 (17.3, 52.5) 28.3 (15.5, 44.9) 24.6 (15.5, 44.9)

a
Other includes American Indian, Asian, Hawaiian/Pacific Islander, Multi-racial and those who refused to answer

OEND: opioid overdose education and naloxone distribution

b
denominator of each rate is the race/ethnicity specific population estimate in each of the contiguous population areas

In some years, the median opioid-related overdose death rate across the CPAs was 0 for African American/Black and ‚“other” races due to some 
CPAs’ having a small percentage of African American/Black (non-Hispanic) residents and ‚“other”races. This leads to no annual reporting of 
opioid-related overdose deaths occurring in these CPAs.
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Table 2.

Relative ratios of the naloxone kit distribution rate by the race/ethnicity of the recipient among Massachusetts 

residents using a GEE model with a negative binomial distribution, 2016–2019

Unadjusted Models
RR (95% CI)

Adjusted Model
RR (95% CI)

Race/Ethnicity of Naloxone Recipient

 African American/Black (non-Hispanic) 0.75 (0.57, 0.99)* 0.87 (0.65, 1.17)

 Hispanic 0.71 (0.54, 0.92)* 0.78 (0.61, 0.99)*

 Other
a
 (non-Hispanic) 0.45 (0.33, 0.59)** 0.55 (0.40, 0.77)**

 White (non-Hispanic) ref ref

Opioid Related Overdose Death Rate (per 100,000)

 0 ref ref

 0.01–9.99 0.96 (0.45, 2.03) 1.01 (0.48, 2.13)

 10.00–19.99 1.58 (0.78, 3.21) 1.62 (0.80, 3.29)

 20.00–29.99 0.94 (0.64, 1.39) 1.02 (0.75, 1.40)

 30.00+ 2.47 (1.60, 3.83)** 1.70 (1.12, 2.56)*

Dissimilarity Index (African American/Black vs. White) 1.51 (0.90, 2.53) 2.43 (1.62, 3.65)**

% of residents in poverty (per percentage increase) 1.06 (1.04, 1.09) ** 1.07 (1.05, 1.10) **

a
Other includes American Indian, Asian, Hawaiian/Pacific Islander, Multi-racial and those who refused to answer

*
< 0.05;

**
<0.001
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