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Abstract 

Background  In recent years, overdoses involving illicit cocaine, methamphetamine, and other stimulants have 
increased in the U.S. The unintentional consumption of stimulants containing illicit fentanyl is a major risk factor 
for overdoses, particularly in Massachusetts and Rhode Island. Understanding the drug use patterns and strategies 
used by people who use stimulants (PWUS) to prevent overdose is necessary to identify risk and protective factors 
for stimulant and opioid-involved overdoses. Mixed-methods research with people who distribute drugs (PWDD) 
can also provide critical information into the mechanisms through which fentanyl may enter the stimulant sup-
ply, and the testing of drug samples can further triangulate PWUS and PWDD perspectives regarding the potency 
and adulteration of the drug supply. These epidemiological methods can inform collaborative intervention develop-
ment efforts with community leaders to identify feasible, acceptable, and scalable strategies to prevent fatal and non-
fatal overdoses in high-risk communities.

Methods  Our overall objective is to reduce stimulant and opioid-involved overdoses in regions disproportionately 
affected by the overdose epidemic. To meet this long-term objective, we employ a multi-pronged approach to iden-
tify risk and protective factors for unintentional stimulant and opioid-involved overdoses among PWUS and use these 
findings to develop a package of locally tailored intervention strategies that can be swiftly implemented to prevent 
overdoses. Specifically, this study aims to [1] Carry out mixed-methods research with incarcerated and non-incarcer-
ated people who use or distribute illicit stimulants to identify risk and protective factors for stimulant and opioid-
involved overdoses; [2] Conduct drug checking to examine the presence and relative quantity of fentanyl and other 
adulterants in the stimulant supply; and [3] Convene a series of working groups with community stakeholders 
involved in primary and secondary overdose prevention in Massachusetts and Rhode Island to contextualize our 
mixed-methods findings and identify multilevel intervention strategies to prevent stimulant-involved overdoses.

Discussion  Completion of this study will yield a rich understanding of the social epidemiology of stimulant and opi-
oid-involved overdoses in addition to community-derived intervention strategies that can be readily implemented 
and scaled to prevent such overdoses in two states disproportionately impacted by the opioid and overdose crises: 
Massachusetts and Rhode Island.
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Background
In recent years, the United States has seen a drastic 
increase in the number of overdose deaths involving 
illicit stimulants such as powdered and crack cocaine and 
methamphetamine [1–5]. According to national surveil-
lance efforts, the majority of stimulant-involved over-
dose deaths also involved the synthetic opioid fentanyl 
[6–11]. Illicitly manufactured fentanyl (herein referred 
to as fentanyl) has proliferated in the drug market and is 
highly lethal, especially for people with no or low toler-
ance to opioids [4, 12]. While the spike in stimulant and 
opioid-involved overdoses has been observed nationally, 
the Northeast region of the U.S. has been disproportion-
ately affected by this crisis [13]. Geographically-targeted 
research is needed to understand the local drivers of the 
stimulant and opioid-involved overdose epidemic.

Massachusetts and Rhode Island have some of the 
highest rates of fatal overdoses per capita, and surveil-
lance data show an upward trend in fatal and non-fatal 
stimulant and opioid-involved overdoses in these states 
[13]. In 2018, Massachusetts and Rhode Island had the 
3rd and 5th highest age-adjusted rates of drug overdoses 
involving cocaine per 100,000 people, respectively [14]. 
Further, since 2014, nine in ten deaths in Massachusetts 
that involved a stimulant also involved an opioid [15]. 
Similarly, the proportion of overdose deaths in Rhode 
Island, where cocaine was detected in the deceased, 
increased from 33% in 2014 to 49% by 2022 [16]. Nota-
bly, in 2021, fentanyl was present in 75% and 85% of the 
overdose deaths involving cocaine in Rhode Island and 
Massachusetts, respectively [13], suggesting that expo-
sure to fentanyl is the primary driver of fatal cocaine-
involved overdoses in the overdose hotspot states of 
Massachusetts and Rhode Island. In light of these data, 
understanding drug use patterns (e.g., intentional vs. 
unintentional co-use of fentanyl and stimulants) and 
strategies to prevent overdose among people who use 
stimulants (PWUS) is a necessary step toward addressing 
the overdose epidemic.

While post-mortem data show an increase in overdoses 
involving both stimulants and opioids [15, 16]; the extent 
to which these substances are intentionally or uninten-
tionally consumed by PWUS is under-studied as it is not 
possible to survey deceased individuals about the drugs 
they intended to use prior to overdosing. Polysubstance 
use, such as the intentional use of opioids and stimulants, 
is a well-documented risk factor for overdose [15, 17, 
18]. However, research finds that people who intention-
ally use fentanyl or heroin alone or together with stimu-
lants are generally aware of the risk of consuming highly 
potent fentanyl and employ harm reduction practices to 
prevent fatal overdoses [19, 20], whereas people who only 
use stimulants may not [19]. Indeed, formative research 

conducted by our team found that people who primarily 
use cocaine and unwittingly consume fentanyl are among 
the highest risk of experiencing an unintentional over-
dose and are the least prepared group of people who use 
drugs (PWUD) to appropriately respond to an opioid-
involved overdose [19]. For example, in our rapid assess-
ment research in Massachusetts, we found that people 
who use cocaine and have no history of opioid use were 
less likely than those with a past or current history of opi-
oid use to be equipped to recognize the signs and symp-
toms of an opioid overdose, call 911, carry naloxone, or 
be trained to administer naloxone [19]. These individuals 
also reported worrying that they might harm a person by 
administering naloxone, and several reported that they 
witnessed a fatal overdose due to a lack of intervention 
on the part of ill-equipped bystanders [19]. Our forma-
tive research highlights the urgent need to expand drug-
checking services for the stimulant supply and to increase 
PWUS’ awareness of fentanyl in stimulants and their 
capacity to save lives by recognizing an opioid overdose, 
providing naloxone, and utilizing supportive services 
like 911 and the Never Use Alone overdose prevention 
hotline to reduce their risk for opioid-involved overdose 
[21].

Examining the distribution of substances by people 
who distribute drugs (PWDD) is warranted [22] as such 
research can also provide insights into the changing drug 
supply and associated risk proliferation. While the co-use 
of substances may be intentional, fentanyl contamina-
tion in the stimulant supply is increasing and may result 
in unintentional consumption, overdose, and death [23–
30]. Indeed, news stories have documented instances 
of bag mix-ups, in which PWDD have unintentionally 
given their clients fentanyl instead of cocaine, leading to 
their inadvertent consumption of fentanyl and overdose 
deaths [31, 32], but a dearth of research has explored the 
frequency of and reasons why these bag mix-ups occur. 
Other unintentional pathways have been documented in 
the literature, including the cross-contamination of fenta-
nyl and cocaine when products are cut and packaged on 
the same surfaces [33, 34]. Further, in research conducted 
by our team and others, PWUD reported various theo-
ries about why PWDD may intentionally adulterate the 
drug supply with fentanyl [19, 22, 34–36]. These theories 
include beliefs that fentanyl is entering the supply to get 
people “hooked” on a more addictive substance in order 
to make more money [22, 34–36]. Given that a dearth of 
research has examined how and why fentanyl enters the 
stimulant supply specifically, surveying and interviewing 
people who use stimulants is needed to explore whether 
similar theories are endorsed in relation to the contami-
nation of the stimulant supply. Notably, however, people 
who use stimulants may have limited knowledge of the 
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intentions and behaviors of PWDD, particularly PWDD 
who are higher up in the drug distribution hierarchy (e.g., 
those who supply, manufacture, or traffick drugs) [22]. 
Thus, conducting mixed-methods research with those 
involved at different levels of drug distribution who are 
actively involved in distributing in the community or who 
are incarcerated for drug distribution and manufacturing 
could help to better understand the changing nature of 
the stimulant supply and risk factors for stimulant and 
opioid-involved overdoses.

Drug checking can also help to answer questions about 
the consumption of substances and provide evidence 
about contamination and the relative potency of the 
stimulant supply [22, 34, 37, 38]. Drugs seized for crimi-
nal prosecution provide a small, selective view of the 
drug supply that overlooks information that may be use-
ful for PWUD and public health. Further, typical foren-
sic drug testing procedures divorce the individual from 
the substance, which severs all critical knowledge about 
the consumers’ experience using the substance. The loss 
of these data and the chance to inform and possibly rec-
ommend safer-use strategies for PWUD are some of the 
key motivations for the establishment of drug-checking 
services [38–40]. Collecting and testing drug samples 
from PWUD in community settings and evaluating their 
knowledge about the contents of and experience using 
the product can provide critical insights into the drug 
supply [37, 41]. Moreover, these procedures have been 
readily employed and evaluated in community settings 
in Massachusetts by members of our team and have been 
found to not only be feasible and acceptable by commu-
nity organizations and the clients they serve but they 
have also been shown to generate essential, actionable 
data [37, 41].

Years of research and programmatic work to address 
the opioid crisis have led to the development of effective, 
multilevel strategies to address fatal and non-fatal over-
doses among people who intentionally use opioids [42]. 
While it is possible that these intervention tools can be 
leveraged to prevent stimulant and opioid-involved over-
doses among people who use stimulants, interventions 
that are implemented without the buy-in of community 
members with lived expertise and those charged with 
implementing such strategies are less likely to be effec-
tive [43]. Moreover, although the stimulant and opioid-
involved overdose epidemic is a national problem [13], 
this problem is driven by regionally specific historical 
events and contextual factors that require local solu-
tions [44–48]. Thus, collaborating with local stakeholders 
involved in overdose prevention and response in high-
risk geographic areas is essential to reducing stimulant 
and opioid-involved overdoses in the most affected areas 
of the U.S.

The POINTS: Preventing Overdoses Involving Stimu‑
lants Study aims to (1) conduct mixed-methods research 
with people who use stimulants and distribute drugs 
to identify risk and protective factors for stimulant and 
opioid-involved overdoses; (2) collect remnant drug sam-
ples to qualitatively and quantitatively characterize the 
drug supply and explore the presence of fentanyl and 
other adulterants relative to reported use patterns; and 
(3) collaborate with stakeholders from across the over-
dose prevention and response continuum to develop 
feasible, acceptable, and scalable multilevel strategies to 
prevent stimulant and opioid-involved overdoses in high-
risk regions of Massachusetts and Rhode Island. Findings 
from this study, which include epidemiological outcomes, 
qualitative narratives, drug-checking results, and inter-
vention development packages, will be presented back to 
the local communities, state-wide agencies, and federal 
agencies. The packages of locally tailored intervention 
strategies that we collaboratively develop will include the 
identification of resources (e.g., financial, change agents) 
to facilitate the swift implementation of interventions in 
Massachusetts and Rhode Island. While these strategies 
will be geographically tailored, we will illustrate ways in 
which the planned interventions can be adapted to meet 
the needs of other high-risk areas throughout the U.S. 
This approach will ensure both the feasibility and sustain-
ability of our planned interventions in Massachusetts and 
Rhode Island as well as maximize the investment of fed-
eral overdose prevention funds by enabling this research 
to inform overdose prevention and response activities 
nationwide.

Methods
This mixed-methods study follows a sequential interven-
tion development approach involving several stages over 
36 months (Fig. 1). The Formative Stage (Stage 1: months 
1–4) consists of study start-up activities, including mate-
rial development, Institutional Review Board (IRB) 
approval, and staff training. The Assessment Stage (Stage 
2: months 5–23) involves the collection of survey data 
and in-depth qualitative interview data with people who 
use stimulants (PWUS) and people who distribute drugs 
(PWDD) in Greater Providence, Rhode Island and Law-
rence, Lynn, and Brockton Massachusetts and the Rhode 
Island Department of Corrections (Aim 1) and drug 
checking (Aim 2). The Intervention Development & Dis-
semination Stage (Stage 3: months 24–36) involves the 
formation of stakeholder working groups and the com-
pletion of four workshops each (16 total) in Providence, 
Rhode Island (RI); Lawrence, Massachusetts (MA); Lynn, 
MA; and Brockton, MA to interpret the findings from 
Aims 1 and 2 and develop multilevel intervention strate-
gies to prevent stimulant and opioid-involved overdoses 
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(Aim 3); as well as multi-modal dissemination efforts, 
including numerous in-person and virtual presentations 
on study findings to city, state, and national audiences, 
national and international scientific conference presenta-
tions, community-focused dissemination materials, and 
peer-reviewed publications.

Data collection sites & community partners
Drawing on overdose surveillance data [13] and our 
prior research with PWUD in Massachusetts and 
Rhode Island [19, 36, 49–52], we selected four locations 
where fatal stimulant and opioid-involved overdoses 
were concentrated from which to recruit PWUS and 

stakeholders. Locations include Providence, RI; Law-
rence, MA; Lynn, MA; and Brockton, MA. Statewide 
fatal overdose rates in 2019 were 29.0 per 100,000 in 
MA and 29.1 per 100,000 in RI. The 2019 fatal overdose 
rate in each study location exceeded these rates (see 
Table 1) [16, 53–55].

Although we recognize that many PWUS may also 
have a history of drug distribution and many PWDD 
may also use drugs, in an effort to reach PWDD who 
are higher up in the drug distribution hierarchy, we also 
selected The Rhode Island Department of Corrections 
(RIDOC) as an additional site through which to recruit 
PWDD (see additional details below).

Fig. 1  The multi-stage POINTS study design
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Stage 1 formative procedures
The first stage involves the development of the study pro-
tocol, recruitment materials, quantitative survey, quali-
tative interview guides, and hiring and training of study 
staff. During this stage, IRB approval is obtained, and 
institutional agreements between the coordinating site, 
Brown University, and the collaborating sites, Brandeis 
University and Rhode Island Hospital, are obtained. 
Internal approval from the RIDOC Medical Research 
Advisory Group, the internal RIDOC research approval 
board, is also obtained in Stage 1. As a federally-funded 
study, a Certificate of Confidentiality is also provided by 
the Centers for Disease Control and Prevention (CDC), 
which provides additional protections for research par-
ticipants by prohibiting researchers from disclosing iden-
tifying information as part of any federal, state, or local 
civil, criminal, administrative, legislative, or other action, 
suit, or proceeding, or to be used as evidence, including 
by subpoena.

Stage 2 assessment procedures
In Stage 2, we employ three different methods to rigor-
ously collect data and evaluate risk and protective fac-
tors for stimulant and opioid-involved overdoses. These 
methods include [1] Quantitative Surveys: Conducting 
up to 260 surveys (n = 65 per site) with PWUS in Greater 
Providence, Lawrence, Lynn, and Brockton and 30 sur-
veys with PWDD incarcerated at RIDOC; [2] Qualitative 
Interviews: Completing in-depth qualitative interviews 
with up to 90 of the PWUS who are surveyed in the 
four regions (∼ 22 per site) and with all 30 PWDD who 
complete surveys at RIDOC; and [3] Drug Checking: 
All non-incarcerated participants are invited to donate 
their drug trash (e.g., old baggies, cookers, cottons, glass 
pipes, stems) for drug testing using fentanyl test strips 
and a Fourier Transform Infrared Spectroscopy (FTIR) 
machine. Following initial drug-checking activities, the 
donated samples are sent to the DrugsData lab for con-
firmatory testing (see drug-checking methods below for 
additional details).

Stage 2. Inclusion/exclusion criteria
The participant sample for this stage includes [1] PWUS: 
people who use stimulants (e.g., powdered and crack 
cocaine, methamphetamine, or street-obtained prescrip-
tion stimulants), recruited from the four locations in MA 
and RI; and [1] PWDD: people who have a history of dis-
tributing/manufacturing drugs (e.g., including opioids 
and/or stimulants), recruited from RIDOC.

PWUS who are recruited in the four community sites 
are eligible to participate if they are: (1) 18 years of age or 
older; (2) able to speak and understand English or Span-
ish; (3) used an illicit stimulant in the past 30 days; (4) 
live in or spend the majority of their time in one of the 
four geographic areas: Greater Providence, RI; Lawrence, 
MA; Lynn, MA; or Brockton MA; and (5) willing and able 
to provide informed consent.

PWDD who are recruited from RIDOC are eligible to 
participate if they are: (1) 18 years of age or older; (2) 
speak and understand English or Spanish; (3) currently 
incarcerated at RIDOC; (4) currently or previously sen-
tenced for drug distribution or manufacturing charges; 
(5) have been incarcerated for less than three years of 
their current sentence; and (6) willing and able to provide 
informed consent.

Stage 2. Recruitment
Two different sampling approaches were used to recruit 
PWUS at the four community sites and PWDD at 
RIDOC.

PWUS: Community‑based referrals  Drawing on our 
success recruiting PWUD for rapid mixed methods stud-
ies in Massachusetts [19, 49–51, 56–62], the POINTS 
study uses a modified respondent-driven sampling 
approach to recruit PWUS at the four community sites 
[57, 62]. Respondent-driven sampling is a network-
based sampling method that starts with a conveni-
ence sample of initial participants (herein referred to as 
“seeds”) and uses small incentives (e.g., $5 cash, which 
is modest enough to not engender coercion) to recruit 

Table 1  Characteristics of community recruitment regions/sites

*Year of most recently available data preceding data collection in each location

Region / recruitment site Population size County 2019* Fatal overdose rate per 100,000 People

Lawrence, Massachusetts 80,028 Essex, North of Boston 67.5

Lynn, Massachusetts 94,299 Essex, North of Boston 58.7

Brockton, Massachusetts 95,708 Plymouth, South of Boston, 
North of Providence

52.2

Greater Providence, Rhode Island
Includes: Central Falls, Providence, Paw-
tucket, East Providence, Cranston

400,642 Providence Central Falls 56.8, Providence 38.8, Pawtucket 
43.6, Cranston 23.6, East Providence 23.4
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the networks of the seed participants [63]. Participants 
receive coupons with unique identification numbers for 
themselves as well as their recruits [63]. For the present 
study, using CDC State Unintentional Drug Overdose 
Reporting System (SUDORS) data [1], we explored the 
demographics of individuals who died of stimulant-
involved opioid overdose in each of the four regions in 
2020 and sought to identify seed participants with similar 
characteristics as the decedents. This included a higher 
proportion of males, Black and Hispanic individuals, 
and individuals who were housed. Our formative work 
in the four locations also included environmental scans 
and ethnographic mapping to identify community part-
ner organizations and geographic locations to maximize 
the successful use of respondent-driven sampling [19, 
36, 50, 57, 64]. Drawing on our formative research with 
PWUS that identified differences in overdose risk by sub-
stances used [19], we identified seeds according to their 
past and current substance use history in order to recruit 
individuals who (1) currently use stimulants and have no 
history of intentional opioid use, (2) currently use stim-
ulants and have a history of intentional opioid use, and 
(3) currently use stimulants and opioids. The seeds are 
identified in collaboration with community partners in 
each city that serve PWUS. These partners include staff 
at harm reduction organizations, primary care and out-
patient substance use treatment settings, and faith-based 
organizations. By working with community partners who 
have close ties to PWUS in their community, we are able 
to readily identify individuals who are well known within 
the community and have an extensive network of PWUS 
whom they can recruit to participate in the study.

Once the initial seeds are selected and complete the 
survey and interview, they are given four coupons with 
a unique code and asked to refer up to four people that 
they know who might be eligible and interested in par-
ticipating in the study (i.e., “sprouts”). Eligible sprouts 
have two weeks to return the coupon and complete the 
one-time study visit. Following completion of data collec-
tion, sprouts are given three coupons and asked to refer 
additional sprouts who would be a good fit for the study. 
When coupons are returned by a sprout, the participant 
who referred the sprout receives $5 cash (up to three 
referrals; $15 cash). This process continues until we reach 
our target sample size of PWUS in each location.

PWDD: RIDOC correctional facility referrals  PWDD 
are recruited to participate in the study while incarcer-
ated. RIDOC staff provide the study team with a list of 
incarcerated individuals who have been sentenced for 
drug distribution or manufacturing. Study staff then mail 
the potential participants a study information card with 

a general description of the study. To protect participant 
safety and confidentiality, our recruitment language and 
materials focus on “knowledge of the drug supply” rather 
than “drug distribution” specifically. The card also notes 
that the study team will be requesting to meet with them 
at RIDOC in the coming weeks and includes a study 
phone number so that potential participants can call us 
to learn more about the study or opt out of participa-
tion in advance of our arrival. Study staff then travel to 
the RIDOC campus during the dates and times approved 
by the Warden and request to meet with potential par-
ticipants. Potential participants who have received an 
information card and are willing and able to meet with us 
are then brought into a private area to learn more about 
the study. If the individual is interested in participat-
ing, they are screened for eligibility. Staff then conduct 
an informed consent process with eligible participants, 
and those who consent to participate are enrolled in the 
study, and data collection subsequently begins.

Stage 2 data collection

Quantitative survey  Quantitative surveys are adminis-
tered to all PWUS enrolled at the four community sites 
and all PWDD enrolled at RIDOC. Prior to conducting 
the survey, all participants undergo an informed consent 
process. We obtained a waiver of written consent to allow 
participants in the community to provide verbal consent. 
Incarcerated participants provide written consent per 
RIDOC’s guidelines.

Both surveys are programmed into Qualtrics, a secure 
web-based survey administration tool, and adminis-
tered by study staff. Time to complete the survey is about 
30–45  min for PWUS in the community. A shorter, 
∼ 20–30  min, survey is administered to RIDOC partici-
pants due to institutional time constraints and our study 
design, which involves the collection of survey and inter-
view data from all incarcerated participants. Using meas-
ures previously developed and tested in our past research 
and other studies with PWUD, the structured survey 
assesses sociodemographic characteristics, substance use 
history, physical and mental health conditions and treat-
ment use, opioid overdose history, knowledge of nalox-
one and overdose prevention policies, attitudes toward 
and experience with treatment (community participants 
only), awareness of contamination of the drug supply, and 
more [19, 36, 50, 51, 56, 62, 65, 66]. We also developed 
new items to assess stimulant overdoses (also called stim-
ulant toxicity or overamping). The survey administered 
to RIDOC participants drew on adapted measures from 
prior research [67–70], including arrest, offense, incar-
ceration history, and the intentional (i.e., drug cutting) 
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mixing or adding other substances to the illicit drug sup-
ply and newly developed items to assess the unintentional 
mixing or distribution of fentanyl into illicit stimulants 
and other drugs and drug supply-related harm reduction 
practices. Incarcerated participants receive $20 in com-
missary funds, and community participants receive $20 
cash for completing the quantitative survey.

Qualitative interviews  In-depth, qualitative interviews 
are administered to a subset of PWUS enrolled at the 
four community sites and all PWDD at RIDOC. Specifi-
cally, approximately one-third of community PWUS are 
invited to complete an interview. Based on participants’ 
survey responses, study staff are trained to offer inter-
views to individuals who are diverse in terms of age, gen-
der, race/ethnicity, housing, SES, and primary type of 
substance used (e.g., cocaine, meth, counterfeit stimulant 
pills, opioids) and/or have unique or extensive patterns 
of use, overdose experiences, and experiences accessing 
harm reduction and treatment services. All incarcerated 
participants will complete an interview. For both sam-
ples, the interviews take approximately 30–45 min. Study 
staff utilize a semi-structured interview guide, which 
seeks to probe in greater depth about the same domains 
assessed in the quantitative survey. All participants are 
compensated $20 for completing the qualitative inter-
view (commissary funds for incarcerated participants 
and cash for community participants).

All interviews are audio-recorded and professionally 
transcribed, after which the audio files are deleted. Par-
ticipants are reminded to refrain from sharing personally 
identifying information, including names of individuals 
or businesses, during the interview. Incarcerated partici-
pants are specifically encouraged to discuss their general 
knowledge about fentanyl in the drug supply and other 
potentially criminalizing questions so as not to incrimi-
nate themselves by sharing direct experiences. Person-
ally identifying information that is inadvertently shared is 
removed from the electronic transcript by study staff. Fol-
lowing each interview, study staff write detailed memos 
cataloging emerging themes and key observations.

Drug checking  Our drug-checking procedures are 
derived from prior innovative work conducted by mem-
bers of our team as part of the Massachusetts Drug Sup-
ply Data Stream project [37]. Specifically, drug check-
ing is only performed with samples gathered from 
community participants (i.e., samples are not collected 
from incarcerated participants). PWUS are invited to 
provide drug “trash,” including drug packaging (e.g., bag-
gies) or works (e.g., pipes, cookers) with drug residue for 
the purposes of drug checking. No syringes are collected. 

The drug trash sample is inspected by study staff for vis-
ible residue, stored in plastic bags, and cataloged with the 
time and date of acquisition and a unique study ID num-
ber. A brief 15-item Qualtrics survey posing questions 
about the sample (e.g., presumed content of the sample, 
city where the packaging was obtained, purchase price 
(if known), preparation and use experiences, and over-
all impression of the quality and content of the sample) 
is then administered to the participant by a member of 
the study team. Participants are invited to provide up to 
three drug samples and are reimbursed $5 cash for each 
sample they provide.

The drug samples are tested by a trained drug-checking 
team led by the senior author [37]. First, the drug-check-
ing team gathers in a private room in accordance with our 
drug-checking standard operating procedures developed 
based on established safety protocols [71–73]. Example 
safety measures include the requirement that when con-
ducting sample measurement and scanning, operational 
technicians must wear nitrile gloves, which should be 
changed on a regular basis (every 30 to 60  min) when-
ever they come into contact with a substance or if the 
gloves tear [37]. Study staff are trained to always remove 
gloves and wash hands before touching their face, touch-
ing doorknobs, using the restroom, eating, drinking, or 
leaving the sample scanning area [37]. The contents of 
the drug packaging are scraped onto a scanning plate and 
scanned via compact FTIR (Fourier Transform InfraRed 
spectroscopy), and the results are recorded. A portion of 
the scanned sample is then diluted in 5 ml sterile water 
and tested using the fentanyl immunoassay test strips 
(BTNX), and the results are recorded. Any remnant drug, 
packaging, or water is discarded using a Deterra drug 
disposal bag, and the FTIR is cleaned using an isopropyl 
alcohol/alcohol prep pad.

Notably, FTIR and fentanyl test strips are employed 
before confirmatory lab testing as these techniques are 
less expensive, faster, and non-destructive and can be 
conducted by non-chemists [69]. However, these tech-
niques cannot be limited in their ability to detect low 
concentrations of key substances, like fentanyl; thus, con-
firmatory lab testing is performed.

Across sites, 25–100% of the samples in each geo-
graphic location are selected for confirmatory GC/MS 
(Gas Chromatography/Mass Spectrometry) lab testing. 
The decision to send a portion of the samples for con-
firmatory testing is based on funding and the availability 
of sufficient drug residue following FTIR and fentanyl test 
strip testing. In instances where a subset of viable sam-
ples is prioritized for confirmatory testing, samples are 
selected if the participant reports an adverse experience 
with the drug or the sample appears to contain a unique 
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cut product. Viable samples that are sent out for lab con-
firmation are packaged in a secured mylar envelope and 
mailed to our confirmatory testing partner DrugsData. 
DrugsData, a project of Erowid Center, contracts with 
a Drug Detection Laboratories, which has special per-
missions from DEA permitting testing of anonymous 
mailed-in samples of psychoactive substances for Drugs-
Data. These samples are destroyed following testing. 
Results from all lab-tested substances are published pub-
licly at www.​drugs​data.​org.

Stage 2 data analysis

Quantitative analyses  Data from the surveys with 
PWUS in the community and PWDD at RIDOC is down-
loaded from Qualtrics, cleaned, and collated into a single 
dataset. Separate and combined analyses are then per-
formed for the samples of PWUS and PWDD. Descrip-
tive statistics (frequencies, means) are used to summa-
rize the frequency of all variables overall and by region. 
For the PWUS sample, bivariate statistics (t-tests/χ2) are 
used to explore differences in all study variables accord-
ing to current and past substance use history (i.e., people 
who only use stimulants; people who only use stimulants 
but have a history of opioid use; and people who use both 
stimulants and opioids).

Qualitative analyses  Transcriptions and memos are 
checked for accuracy and uploaded into Dedoose, a 
secure, cloud-based qualitative data management pro-
gram [74]. The study team utilizes integrated thematic 
analysis, which pairs deductive codes aligned with the 
semi-structured interview guide with inductively created 
codes based on emergent patterns in the data to create a 
core codebook. First, a preliminary codebook is created 
consisting of deductive codes from the semi-structured 
interview guide and inductive codes generated through 
open-coding of transcripts from Greater Providence, 
Rhode Island—the first data collection site. The open 
coding process identifies concepts that are otherwise 
not captured by deductive codes. Inductive and deduc-
tive codes are then organized by like-concept and hier-
archically. Coders then independently apply the code-
book to a set of transcripts and engage in discussions to 
refine the coding process and codebook to determine if 
further revisions are necessary. Coding of all transcripts 
then occurs by trained qualitative analysts; transcripts 
are not double coded, but code applications are discussed 
through regular team meetings to ensure consistency in 
code application. This process repeats following the col-
lection of qualitative data in each recruitment location 
to add inductive codes that are region-specific. For each 
site, once the codebook is finalized, independent coders 

apply the codes to the transcripts for the site. Within- 
and across-case analyses are then used to examine data 
within individuals and across study locations.

Drug checking analyses  FTIR and confirmatory drug 
testing data are descriptively summarized (means, fre-
quencies), and the two methods are statistically com-
pared (t-tests/χ2) to determine the reliability of the FTIR 
results for the active drug components and of the fenta-
nyl test strip for fentanyl detection for instances where 
laboratory data are available. Drug content information 
from two or more testing procedures informs the analy-
sis of fentanyl “contamination” (i.e., testing detected the 
presence of fentanyl in a drug suspected, bought, or oth-
erwise expected to be a drug other than fentanyl). Drug-
checking findings are also triangulated against partici-
pant self-report using bivariate analyses (t-tests/χ2). Data 
are summarized by recruitment region and later com-
bined, stratified, and assessed for global differences by 
location (χ2). For all statistical tests, alpha is determined 
at p < 0.05.

Stage 3 Procedures: intervention development stage
Stage 3 involves the utilization of working groups com-
posed of regional leaders across the overdose prevention 
and response continuum to develop locally tailored yet 
scalable interventions in each of the four high-risk com-
munities. It consists of three phases: [1] pre-meeting ana-
lytics; [2] stakeholder workshops; and [3] post-meeting 
dissemination.

Stage 3. Inclusion/exclusion criteria
Eligible working group members are: (1) 18 years of age 
or older; (2) can read, write, speak, and comprehend Eng-
lish; (3) are involved in stimulant use or overdose preven-
tion or response activities or have a history of drug use; 
(4) live or work in the recruitment region of focus (i.e., 
Greater Providence; Lawrence; Lynn; Brockton); and (5) 
are willing and able to provide informed consent.

Stage 3. Recruitment
Up to ten local leaders in each of the geographic areas are 
recruited to participate in four community-based inter-
vention development workshops. The survey completed 
by PWUS in Stage 2 asks participants to name local lead-
ers within their community who help to keep PWUD 
safe, and these responses inform the purposive approach 
to recruiting stakeholders. Additionally, the study team 
works with community partners to recruit multi-disci-
plinary stakeholders, including but not limited to people 
with a history of stimulant use; harm reduction workers; 
primary care, emergency department, and substance use 

http://www.drugsdata.org
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treatment providers; recovery coaches; law enforcement 
personnel, emergency medical service providers, and 
other first responders; pharmacists; religious leaders; and 
housing, food, and social support service leaders. Indi-
viduals were selected as (1) they are local leaders within 
the region; (2) are heavily involved in one or more stages 
of the overdose prevention and response continuum; 
and (3) likely have the capacity, respect, and influence 
to readily implement one or more of the collaboratively 
developed intervention strategies following the comple-
tion of the workshops.

Stage 3 Intervention development
The intervention development process is guided by the 
Haddon Matrix, a heuristic used in public health injury 
prevention research that considers the multi-level risk 
and protective factors before, during, and after an injury 
or death [75–78]. As the first group of researchers to 
adapt and apply this model to the stimulant-involved 
overdose epidemic, our application of the Haddon 
Matrix model includes three dimensions of overdose risk 
and response (see Fig.  2). The first dimension consid-
ers the three phases or timing of a given factor in rela-
tion to an overdose injury event: Pre-Overdose, Overdose, 
and Post-Overdose. The second dimension considers the 
level at which risk and protective factors related to stim-
ulant-involved overdoses occur: the individual (host), 
drug (agent), physical environment, and social environ‑
ment. Drawing on prior adaptations of the original Had-
don Matrix [77], we also consider a third dimension 
comprised of important decision-making components 

alongside the causal factors of the matrix, such as cost, 
feasibility, acceptability, equity, and timeline. For the cur-
rent protocol, this third dimension focuses on the various 
factors that should be considered when developing inter-
vention strategies to prevent and respond to stimulant 
and opioid-involved overdoses.

During Stage 3, we use the Haddon Matrix both as an 
analytic framework to organize the risk and protective 
factors identified via the Stage 2 mixed-methods data col-
lection as well as a framework to guide the intervention 
development process as part of the Stage 3 workshops.

As shown in Table  2, the intervention development 
process consists of three phases with their own proce-
dures, interim analyses, and outputs.

Phase 1. Pre‑meeting analytics  In preparation for the 
working groups, a series of analyses are conducted to elu-
cidate local risk and protective factors for stimulant and 
opioid-involved overdoses.

Stage 2 Analyses
The site-specific quantitative survey, qualitative inter-
view, and drug-checking data are analyzed, and local risk 
and protective factors for stimulant and opioid-involved 
overdoses are identified and summarized alongside site-
specific fatal overdose data drawn from state SUDORS 
data [13].

Working group member survey
Prior to the first workshop and after the final workshop, 
all stakeholders complete a brief quantitative survey 

Fig. 2  Adapted Haddon Matrix of Risk and Protective Factores and Considerations for Developing Interventions to Prevent Stimulant 
and Opioid-Involved Overdoses
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on Qualtrics that collects background information on 
stakeholders’ knowledge of, experience with, and cur-
rent involvement in stimulant, opioid, and polysubstance 
overdose prevention and response activities; suggestions 
for intervention strategies; and perceptions of facilitators 
and barriers to addressing stimulant-involved overdoses 
in their local area.

Phase 2. Stakeholder workshops  This study utilizes an 
efficient approach to intervention development that 
minimizes participant burden and maximizes engage-
ment. This includes holding four working group meet-
ings in four cities over nine months. Each working group 
meets once a week for four weeks over one month (four 
meetings total). Each meeting lasts approximately 1.5 h. 
The meetings are hosted in person at a central location 
in each region and are facilitated by the study investiga-
tors. Although all working group members are strongly 
encouraged to attend in person to facilitate participation 
in all meetings, we also offer hybrid Zoom participation.

Phase 3. Post‑meeting analytics and dissemination
Descriptive analyses (means, frequencies) of the quanti-
tative variables contained in the stakeholder surveys are 
conducted. Open-ended questions in the stakeholder 
survey are coded using a thematic analysis approach. 
Findings from the stakeholder workshops are synthesized 
and iteratively packaged and re-packaged until a final set 
of proposed intervention strategies is created for each of 

our four geographic regions. Information about proposed 
intervention strategies is shared across various outlets, 
including at local, state, and national presentations and 
academic conferences, and disseminated in written com-
munity-facing infographics and peer-reviewed journals.

Discussion
Local and national efforts to reduce the overdose epi-
demic are hampered by a lack of data about the drug 
supply, how people use drugs, and community and stake-
holder insights into the feasibility and acceptability of 
intervention strategies. The POINTS study addresses 
these gaps by innovatively and concurrently surveying 
and interviewing PWUS and PWDD in community and 
correctional settings as a means of identifying multiple 
risk pathways for (and opportunities to prevent) stimu-
lant-involved overdoses in high-overdose-risk regions 
of the U.S. The POINTS study is the first to triangulate 
mixed-methods findings gathered from incarcerated and 
non-incarcerated PWUS and PWDD against real-time 
drug-checking services to determine whether drug sam-
ples provided by people who use and distribute stimu-
lants and other drugs contain the substances believed to 
be in the sample. Findings also yield objective data on the 
quality and potency of the local stimulant supply in four 
overdose hotspot regions of Massachusetts and Rhode 
Island.

The POINTS study seeks to shift overdose response 
paradigms by using a data-informed and collaborative 

Table 2  Collaborative, multi-phase intervention development workshops with local stakeholders

Phase Activities

1. Pre-Meeting Analytics Findings from the pre-meeting analyses will be tabulated and prepared for working meetings 
and ultimately dissemination

2. Stakeholder Workshops
  Workshop 1: Data Sharing Review of surveillance data and stage 2 findings, including local risk and protective factors for stimu-

lant and opioid-involved overdoses.

  Workshop 2: Strategy Generating Collaborative identification of locally tailored stimulant and opioid-involved overdose prevention 
intervention strategies that are responsive to the localized risk and protective factors presented 
in workshop 1.

  Workshop 3: Strategy Evaluation Multi-step assessment and discussion of the perceived feasibility, acceptability, efficacy, cost, time-to-
implement, and equity of each intervention strategy identified in workshop 2.

  Workshop 4: Strategy Packaging and Imple-
mentation Preparation

Review of the short-term facilitators and barriers to intervention implementation and identification 
of “change agents” who can champion the implementation of each locally tailored intervention 
strategy in the region.

3. Post-Meeting Analytics and Dissemination Local, State, & National Presentations: Compilation of study findings and presentation to various 
community audiences, with the goal of communicating risk and protective factors and encouraging 
the uptake of the collaborative, community-developed, and data-informed, locally tailored interven-
tion strategies.
Executive Summaries: Distilling of findings into brief reports highlighting key study findings 
by recruitment region.
Scientific Conference Presentations: Dissemination of study findings via oral and poster presentations 
and invited talks at national and international conferences.
Peer-Reviewed Publications: Dissemination of study findings via peer-reviewed publications in sub-
stance use, harm reduction, public health, and policy journals.
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approach to working with local communities to develop 
innovative, geographically tailored, and scalable solu-
tions to the stimulant and opioid-involved overdose cri-
sis. Although there are strategies that can be borrowed 
from the opioid-overdose response literature, the rise 
in fatal stimulant and opioid-involved overdoses under-
scores that the most at-risk people who use stimulants 
are not benefiting from the extensive opioid-overdose 
prevention and response activities taking place in some 
of the most affected communities. Thus, to address the 
stimulant and opioid-involved overdose crisis, there is a 
need to expand current prevention activities to address 
the needs of PWUS. Our mixed-method research to 
gather information about overdose risk and protective 
factors with PWUS and PWDD will provide essential 
data to inform our collaborative efforts with local lead-
ers from across the overdose prevention and response 
continuum to identify novel strategies to prevent stim-
ulant and opioid-involved overdoses. Since identified 
strategies will only be effective if the people tasked 
with implementing these strategies are convinced of 
the utility of the strategies and have the motivation to 
implement these strategies, our efforts to work with 
local community stakeholders help to ensure that the 
intervention packages we collaboratively develop can 
be swiftly and feasibly implemented in communities of 
interest to reduce stimulant and opioid-involved over-
doses and achieve maximum public health impact in 
Massachusetts, Rhode Island, and beyond.
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