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Delphi study. The first round included open-ended questions to propose items in
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three categories: terminology, demographic information and outcomes. Subse-
quent rounds included options from a previously conducted scoping review for
consideration. Likert ratings were used to achieve consensus, with a 70% thresh-
old. Final rounds involved ranking terminology that reached a consensus.
Results: Of 23 initial participants, 14 completed the fourth survey round. “Over-
dose response technology” was identified as the most appropriate term for these
harm reduction technologies. This definition includes drug contamination alerts,
overdose response hotlines and applications, wearable overdose detection technol-
ogy and overdose detection tools. Fourteen demographic outcomes reached a con-
sensus for data collection, including name or handle, neighbourhood, age, gender,
past overdose experience, substance used, amount and route of use. Six service
use outcomes were recommended: response type, service outcomes, morbidity
and mortality, overdose events, responder arrival time and post-rescue care.
Discussion and Conclusions: The study results are recommended to standard-
ise terminology and guide future research and knowledge dissemination in the

KEYWORDS

1 | INTRODUCTION

The world currently faces an unprecedented opioid crisis,
which has claimed the lives of over a hundred thousand
individuals globally in 2019, with certain regions—
particularly North America—experiencing disproportion-
ately high rates of opioid-related harms [1]. While this is
a multifaceted issue, evidence suggests that using drugs
alone in combination with the toxic drug supply and lack
of access to treatment and harm reduction supports are
major contributors to the toll of this epidemic [2-5]. To
address this, a variety of novel digital and mobile health
interventions have emerged to help reduce the harms
associated with this crisis and act as adjuncts to current
harm reduction services [6-11]. It is thought that these
various technologies, which include mobile applications,
telehealth and telephone hotlines, may fill gaps resulting
from limitations of in-person supervised consumption
sites [12, 13]. The majority of these novel harm reduction
technologies provide access to more timely emergency
responses in the event of overdoses or drug poisonings or
disseminating public health information, such as drug
contamination alerts. Indeed, these various services are
thought to have the potential to expand harm reduction
access to populations who have historically had little to
no access, such as rural, remote and Indigenous commu-
nities [5, 14-16]. Recent evidence from one service has
demonstrated that 68.2% of service users lacked access to

field, ensuring clear communication with a shared language.

Ehealth, mobile overdose response services, overdose detection technologies, virtual harm
reduction, virtual supervised consumption

any other harm-reduction services in their area [17].
These services may also be lifesaving for those in urban
settings who face stigma and are unable or unwilling to
access in-person services [9, 14].

A recent scoping review around virtual addiction care
found three studies using digital health technologies to pro-
mote treatment access and three studies that used such
technologies for overdose monitoring or prevention [6]. In a
2023 systematic review, Loverock et al. identified 40 studies
involving digital health interventions delivering harm
reduction services [8]. Across these individual studies, there
was a lack of consistency in reporting terminology. Among
the diverse terminology for the interventions were terms,
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such as “virtual overdose monitoring services”, “electronic
harm reduction interventions”, “remote overdose monitor-
ing services” and “overdose detection technologies”, among
others [7, 8, 10, 11]. Having clarity in the definition, termi-
nology, scope and necessary components of a complex
intervention is a necessary first step to its successful imple-
mentation and evaluation [18]. This is particularly impor-
tant in the case of technologies used to reduce the harms
associated with the overdose crisis, as it is a relatively new
field of research with a steep learning curve for researchers,
policymakers, harm reduction service operators and people
who use drugs (PWUD). Establishing a consensus on termi-
nology and definitions may help these groups more easily
identify and conceptualise different services. Furthermore,
common terminology facilitates access, acceptability,
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effectiveness and service adoption discussions. Sharing com-
mon terminology facilitates knowledge-sharing across dif-
ferent services and jurisdictions regarding funding models,
evidence-based quality standards, service delivery, ethical
challenges and client privacy [18].

In addition to terminology, many overdose response
technologies differ with regard to evaluation methods and
outcome measures collected and reported [8, 11]. Collec-
tion of demographic data, consisting of descriptions of
users of these services, and outcome data, including mea-
sures to determine the efficacy, safety and effectiveness of
these services, are an essential part of harm reduction pro-
gram evaluation. However, in the context of PWUD using
harm reduction services, the collection of this data can be
perceived as intrusive surveillance, stigmatising and a
threat to anonymity, potentially acting as a barrier to their
uptake of these interventions [19, 20]. The issue of demo-
graphic data collection and outcome measurement is,
therefore, a particularly nuanced one, and has been ham-
pered by significant heterogeneity in approach across the
identified studies [6-12]. Consequently, a multi-
stakeholder discourse centred on PWUD perspectives on
the standardisation of metrics for overdose response tech-
nology program evaluation is critical [20].

To address these issues, the aims of our study are two-
fold. First, the study aims to define and delineate the vari-
ous types of digital health technologies for overdose
response available to people who use drugs. Second, we
aim to establish a core outcome set of standardised demo-
graphic and health outcomes that may be collected across
all overdose response technologies. These outcomes could
be used for program evaluation and quality improvement,
but also research to inform relevant interest groups.

2 | METHODS

The Delphi methodology was registered on the Open Sci-
ence Framework and the Core Outcome Measures in
Effectiveness Trials (COMET) databases [21, 22]. The
design and reporting of the study results were guided by
Sinha et al. [23], Beiderbeck et al. [24] and the Guidance
on Conducting and Reporting Delphi Studies (CREDES)
guidelines [25]. Ethics approval was obtained from the
University of Calgary (REB22-1252). An overview of the
entire Delphi process can be found in Figure 1.

2.1 | Evidence review

A scoping review was conducted according to the
PRISMA-ScR and PRISMA for Searching guidelines from
inception until 20 January 2023, the results of which
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have been previously published elsewhere [8]. The review
identified 21 discrete

technology-based harm reduction measures which aim to
reduce rates of fatal overdose across both peer-reviewed
and grey literature. Across the 21 identified technologies,
a range of overlapping harm reduction interventions
were described with diverse reporting of demographic
and outcome data and terminology [8].

2.2 | Participants

22.1 | Study participants

Study participants were recruited from 3 different demo-
graphic groups, including academics, harm reduction (digi-
tal health) service leaders and PWUD. Academics were
required to have one or more peer-reviewed articles in the
harm reduction field, two or more first/corresponding
author publications, and be the corresponding author of
more than one article in the field of digital/digital health
interventions for harm reduction, as identified from a previ-
ous scoping review. Harm reduction service leaders had to
be active full-time employees and in a management or lead-
ership position of a digital/digital health harm reduction
service for more than 6 months and have more than 5 years
of experience in the harm reduction field. Individuals from
the PWUD category had to identify as having current or
previous experience with substance use and have previ-
ously used a supervised consumption service, in addition to
having either previously responded to or experienced a
drug overdose. All panellists were required to have access
to an internet-connected device to be able to complete vir-
tual surveys. All previously identified academics and harm
reduction (digital health) service leaders were contacted for
recruitment; subsequently, a similar number of PWUD
were contacted through relationships with previously iden-
tified academic and harm reduction service colleagues to
ensure equitable representation of each participant group,
with efforts to recruit international participants from
diverse backgrounds. Participants were identified through
purposeful sampling [26] and invited via email.

2.3 | Procedures
2.3.1 | Steering committee and survey
development

The initial survey was developed in conjunction with a
steering committee comprised of 7 members (two from
each demographic groups and one author (TM)) and the
aforementioned scoping review. All members of
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Selecting Steering
Committee

Academic Inclusion Criteria
> 1 peer-reviewed articles in harm reduction and/or substance use AND > 2 must be first OR
corresponding author.
AND Corresponding author of >1 peer-reviewed article in field of digital/e-health
interventions for harm reduction and/or substance use.

A

Harm Reduction (e-Health) Service Leader/Manager Inclusion Criteria
Active full-time employee AND in a management/leadership position at a digital or e-health
harm reduction service for 2 6 months.
AND 25 years experience in the field of harm reduction for substance use.

Survey Development

Person with Lived/Living Experience Inclusion Criteria
Current or prior experience with substance use and/or substance use disorder AND have
previously used a supervised consumption service (in-person or virtual/remote).
AND Have previously assisted or responded to a drug overdose for someone else.

Steering Committee l

\ 4

4

Anonymous Survey Finalized |

Selecting Experts

Academic Inclusion Criteria
Corresponding author of 21 peer-reviewed article in field of digital/e-health interventions for
harm reduction and/or substance use.

\ 4

Harm Reduction (e-Health) Service Leader/Manager Inclusion Criteria
Active full-time employee AND in a management/leadership position at a digital or e-health
harm reduction service.

Delphi Round 1

Person with Lived/Living Experience Inclusion Criteria
Have used unregulated drugs in the past AND have previously assisted or responded to a drug
overdose for someone else.

\4

Experts Sent Survey

v

4

Delphi Round 2

Achieve >70% Consensus |

Experts Sent Survey

!

<
<
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A

Delphi Round 3

Achieve >70% Consensus |

Experts Sent Survey

v

<
<
A

A

Delphi Round 4

Achieve >70% Consensus |

Experts Sent Survey

'

<
<
4

Final List of Naming
Conventions and Scope of
Practice

FIGURE 1 Delphi flow chart.

Achieve >70% Consensus |
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the steering committee reviewed and approved the final
survey (Table Al). All individuals on the steering com-
mittee were invited to complete the following survey
rounds. Out of these members, 2/6 (both harm reduction
service operators) chose to move forward into subsequent
survey rounds.

2.3.2 | Survey

Additional participants were recruited in line with the
inclusion criteria outlined above. All participants were
given at least 2 weeks to provide their responses in addi-
tion to two reminder emails to ensure participant reten-
tion throughout the study. Non-responders from previous
rounds were not invited to subsequent rounds. Peer
experts or people with lived/living experience of sub-
stance use were provided with $20 honoraria per round
for a total of $80 for completing all 4 rounds of the sur-
vey. All participants who completed the final round of
the Delphi survey were invited to review and author the
final manuscript.

2.3.3 | Delphi Round 1

The survey consisted of open-ended questions to ensure
participants generated suggested data elements and out-
come measures without external influence from the steer-
ing committee or associated scoping review (i.e., “What
demographic information do you believe should be col-
lected by these services?”) [23]. In this way, Round
1 served to generate ideas to be considered in future
rounds. Qualtrics survey software was used to collect data
due to the international nature of the Delphi study, the
virtual nature of the services described, and to limit dom-
inance and conformity [27].

Delphi participants were identified via the aforemen-
tioned scoping review and from word-of-mouth recruit-
ment by PWUD community members. All participants
completing survey rounds were invited to participate in
subsequent rounds.

2.34 | Delphi Round 2

Free-text responses collected from the previous Delphi
round were summarised and transcribed by three authors
(WR, DV and NS) using Excel with oversight by the prin-
cipal investigator (MG) for inclusion in Round 2. All
responses outside of those in which wording exactly
matched those from other respondents were included in
the following rounds. Additional relevant information

(including terminology and outcomes measured) identi-
fied in the previously conducted scoping review [8] were
also included. The various terminology and core outcome
measures identified by participants from the previous
round and from the scoping review were listed on a
Likert scale, including “strongly disagree, disagree, neu-
tral, agree, strongly agree and prefer not to say” in which
participants were asked to rank their preferences for ser-
vice terminology, potential recommended outcome vari-
ables and demographic characteristics for collection
consideration. The preselected and pre-published values
of 70% agreement (i.e., selections of strongly agree or
agree) or 70% disagreement (i.e., selections of strongly
disagree or disagree) were required to reach a consensus
consistent with previous studies [28, 29]. Consen-
sus (>70%) was not achieved for all statements in Round
1 thus, further Delphi rounds were pursued.

In this round, technologies and services currently
available were categorised by their functionality (note
attached descriptions in Figure 2). Similar to the method-
ology employed in Round 1, participants were asked to
provide some potential names for groupings of digital
health technologies and services in free form as well as
any other potential services which should be included
under the main umbrella terminology. Delphi consider-
ation of recommended outcome variables and demo-
graphic characteristics that services should collect was
not included in the final two rounds of the Delphi pro-
cess, as items had been tallied; thus, the results for these
elements of the study were considered closed after
Round 2.

2.3.5 | Delphi Rounds 3-4

Rounds 3-4 consisted of the ranking of novel sub-
categories of terminology proposed in free form during
Round 2. Round 4 of the Delphi once again required par-
ticipants to rank their preferred choice of terminology for
each category and subcategory to arrive at the final pre-
ferred terminology. Only terminology options that had
reached consensus were included in Round 4. Each rank
was assigned a value to determine a final score and the
ranking of each proposed terminology that had previ-
ously reached consensus (70% agreement).

3 | RESULTS

Of the initial 23 panellists who began the study,
14 (60.9%) completed all Delphi rounds. Geographically,
12 experts were based out of the United States, 6 from
Canada and 1 participant from Germany, Italy, Spain,
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Israel and China, respectively. Additional participant
demographics and attrition rates by participant group are
summarised in Table 1.

31 | Terminology

In the third round, three different names had reached a
consensus (70% agreement), including digital harm
reduction, overdose response technology and virtual
overdose response services, and were considered appro-
priately representative of the services. The ranking was
then used to identify overdose response technology as the
preferred overarching terminology. Consensus from
the final round is displayed in Figure 2.

3.2 | Data collection recommendations

In terms of core outcome measurements and recommen-
dations for data collection, 14 core demographic variables
reached our a-priori definition of consensus included:
overdose events, collection of name or pseudonym as an
option, neighbourhood, age, gender, past experience of
overdose, ethnicity, substance used, route of administra-
tion and amount of substance used, date, time and dura-
tion of the service. Furthermore, six health outcomes
were also recommended for data collection, including
response type (community, emergency medical services
or other), overdose events, morbidity, mortality,
responder arrival times and post-rescue care adminis-
tered. Demographic items that did not reach consensus
include healthcare numbers, health conditions, past men-
tal health or substance use history, past history of vio-
lence, housing status, socioeconomic status, level of
education and other lifestyle factors.

Other variables initially proposed are highlighted in
Figure 3. Figure 3 additionally provides a breakdown of
the composition of respondents in favour versus against
the collection of various demographic and outcomes data;
additional data can be seen in Table Al.

4 | DISCUSSION

This is the first international Delphi study examining both
the terminology and core outcome sets associated with
overdose response technologies. The terminology described
herein establishes more delineated terminology for use
when describing overdose response technologies. The ter-
minology describes various technologies, such as drug
contamination alerts, mobile overdose response services
(comprising overdose response hotlines and overdose

response applications), wearable overdose technologies
and overdose detection tools. Each of these overdose
response technologies is considered unique in its
approach to overdose prevention, and the precise lan-
guage provided will serve peers, harm reduction advo-
cates, academics, health providers, government agencies
and the general public in better communicating the cate-
gories and general capabilities of the aforementioned ser-
vices. It is important to note, however, that when
implementing the term mobile overdose response ser-
vices throughout various manuscripts, reviewers noted
overlap of this terminology with mobile supervised con-
sumption sites, such as trailers and buses which provide
safe consumption services in different areas of the same
jurisdiction. After sharing this information with study
participants via email, 7/10 respondents recommended
the terminology be removed altogether and subheadings
be used instead.

We also recommend variables that should be col-
lected for programmatic needs and evaluation purposes.
While consensus regarding collecting certain variables
was achieved, data collection by harm reduction and
healthcare programs may contribute to decreased
uptake of services and widen access barriers for some
PWUD [20]. Indeed, due to the nature of the study, our
results do not include the rationales for items which
reached consensus or those that did not. It can be specu-
lated that items that did not reach consensus (such as
socioeconomic status, routes of consumption, marital
status, past experiences of substance use and various
lifestyle factors) may be overly invasive and provide less
value to groups interested in the data generated from
these services. Current available services employ diverse
data collection methods; current and future technolo-
gies operating in this space must therefore find a bal-
ance between data collection for evaluation and privacy
for PWUD while innovating to ascertain the best ways
to collect data and track service utilisation [19, 20].
Undoubtedly, due to the wide variety of overdose
response technologies discussed within this manuscript,
collecting some of the measures recommended by the
study panellists may not be feasible. For example, over-
dose response buttons would likely be unable to gather
specific demographic data of service users unless paired
and used only by a specific user [30]. Given the impor-
tance of program evaluation to many overdose response
technologies, data should be collected in a clear, consis-
tent and defensible manner. The recommendations
found within this manuscript serve as guidelines for
data collection by which future studies can more accu-
rately determine the effectiveness and uptake of services
within certain populations. Aggregate data on overdose
response technology service utilisation and service
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Overdose Response
Technology

. () Mobile Overdose Response 7
Drug Contamination Alerts A Sarvices s

W I 2
earablelOverdose @ ] [Overdose Detection Tools ﬁ ]

Detection Technology 1

= St. John’s Ambulance Drug Alert System
= The SOAR App
= Toward the Heart Alerts

= Be Drug Smart by Health Link BC

= Wearable Biosensors

= Wearable Naloxone Auto Injectors

= Brave Buttons
= Push-Activated Intercom Systems
= Brave Sensors

= Anti Motion Detectors by South End Clinic

\ )

[Overdose Response Hotline

LN
Overdose Response Application @

= Never Use Alone (NUA)

= Canary: Prevent Overdose App

= The National Overdose Response Service (NORS) = UnityPhilly
= Brave App = The Connect App by LifeGuard
= Huyangshu = iKeepr

= Naxos OD App by Naxos Neighbors

= The Digital Overdose Response Service (DORS)

FIGURE 2 Terminology for overdose response technologies and their associated sub-categories. *2023 overdose response technology

market and may be subject to change with a rapidly updating market.

outcomes should be made available to the public where
possible without compromising participant privacy in
order for PWUDs to be able to make more informed deci-
sions regarding their own personal safety when using sub-
stances. Data that was recommended to be collected as a
minimum for the operation of the service is discussed in
greater detail below:

4.1 | Overdose events, outcomes,
response times and post-rescue care

Overdose events and response times comprised some of
the minimum core outcome sets that services should
aim to capture. Given that this is the most central out-
come of overdose response technologies, this would
enable effective assessment of overdose response tech-
nologies, but may help to better understand use patterns
for PWUD. Understanding response times and related
data would also enable PWUD to make informed deci-
sions regarding their risk tolerance. For example, rural com-
munities may see slower response times for emergency
services [31, 32], and as a result, PWUD may opt for a com-
munity intervention or wearable technology to facilitate
timely naloxone administration. While studies regarding
these metrics continue to emerge in recent literature
[30, 33], often reports, particularly those included in grey lit-
erature, lack clarity regarding their determinations of mor-
tality prevented [33]. As a result, comments on overdose
events, clearly identifying events in which naloxone was
administered, would likely support comparisons of service
effectiveness over time.

4.2 | Names, pseudonyms and
handle IDs

Collection of names, pseudonyms, or handle IDs was
recommended for service evaluation. While there may be
some direct benefits for services and service users, allow-
ing for more personalised experiences and relationships
and including these types of identifiers may also assist in
additional public health monitoring in the future. For
example, while yet to be studied within overdose response
technologies, this may allow tracking of substance use pat-
terns over time to determine if PWUD may modulate their
service usage over time in correlation similar to data
reported from supervised consumption sites [34].

4.3 | Location-based data collection and
substances consumed

In addition to enabling assessment of the reach of over-
dose response technologies, collecting postal codes may
allow for more timely drug contamination alerts tailored
towards specific geographic areas. Furthermore, this data
can inform the availability of existing harm reduction ser-
vices and determine how best to support individual harm
reduction needs [35, 36].

44 | Gender, age and ethnicity

Gender and age-related data were also recommended
measures to be captured by overdose response
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TABLE 1 Demographics of panel members.
Lost to Completed

Demographics Round 1, N (%) follow-up, N (%) Round 4, N (%)
Total 23 (100) 9(39.1) 14 (60.9)
Age (standard deviation) 45.8(9.1) 46.2 (8.0) 45.5(9.6)
Gender

Men 9(39.1) 4(50) 5(35.7)

Women 12 (52.1) 4(50) 8 (57.1)

Non-binary 1(4.34) 0(0) 1(7.14)
Ethnicity

Caucasian 18 (78.2) 7 (77.7) 11 (78.5)

Other 5(21.7) 2(22.2) 3(21.4)
Education

Graduate degree 15(65.2) 6 (66.6) 9 (64.2)

Bachelor’s degree 4(17.3) 0(0) 4(28.5)

High school degree or equivalent 3(13.0) 3(33.3) 0(0)

Less than high school degree 1(4.34) 0(0) 1(7.14)
Geographic region

North America 18 (78.2) 8(88.8) 10 (71.4)

Europe 3(13.0) 0(0) 3(21.4)

Asia 2(8.69) 1(11.1) 1(7.14)
Group category

Academic 9(39.1) 4 (44.4) 5(35.7)

Leader/manager of service 7 (30.4) 2(22.2) 5(35.7)

People who use drugs 7 (30.4) 3(33.3) 4(28.5)
Other characteristics

Has past experience with 10 (43.4) 4 (44.4) 6 (42.8)

substance use (all groups)

Has experience responding 17 (73.9) 6 (66.6) 11 (78.5)

to an overdose

Previously worked on a technology-based harm reduction service. 13 (56.5) 4 (44.4) 9 (64.2)

technologies, while ethnicity data was not. Indeed, previ-
ous works have both hypothesised and confirmed higher
usage patterns of overdose response technologies by
women and gender minorities [15, 37, 38]. Where possi-
ble, age-related data was also a recommended data collec-
tion measure, likely due to the variability in overdose
rates and harm reduction service uptake across these
groups [39, 40]. Previous studies of mobile health uptake
by age highlight widening inequities fuelled by the inabil-
ity of older individuals to adopt or use mobile health for
sensitive health conditions [41]. As a result, while over-
dose response technologies may help decrease inequities
in harm reduction service access for some populations
[15, 37, 38], continued efforts should be made to target
those who may not demonstrate similar levels of uptake.

While not recommended by our panel for data collection,
racial and ethnic minorities have shown disparities in
access to harm reduction services [42] and, therefore,
may present an additional population that could benefit
from overdose response technologies.

4.5 | Substance used, amount and route
of administration

Additional measures recommended for collection by ser-
vice providers where possible include substances used,
amounts and routes of administration. Many studies have
shown correlations between these various metrics and
overdose risk among PWUD [43], with one overdose
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Overdose events
Post-rescue care

Handle IDs

Substances used

Mortality
Morbidity/adverse event
Arrival time of responder
Date of service

Time of service

Duration of service

Type of responder

Location of service

Route of consumption
Neighbourhood

Amount of substances
Names always optional
Gender

Past experience of overdose
Age

Past experience of substance use
Ethnicity

Persistent health conditions
Housing status

Persistent mental health conditions
Tracking users electronically
Users should not be tracked at all
Lifestyle factors

Healthcare number as ID
Healthcare number

Past experience of violence
Socioeconomic status
Education level

Maritial status

M PWUD (unfavourable) M Academics (unfavourable)

B Leaders (Unfavourable)  ®mPWUD

Academics Leaders

FIGURE 3 A summary of the demographic and outcomes data recommended for data collection.

response technology demonstrating a similar risk of over-
dose and time to overdose using these metrics [37]. Further-
more, collecting these metrics would allow for the
monitoring of shifting drug trends outside of brick-
and-mortar facilities and a more rapid public health
response. For example, recent trends in British Columbia,
Canada, note that more than half of PWUD smoke their sub-
stances [44]; however, many of the current harm reduction
supports in this region do not provide safer smoking facili-
ties, leaving a large gap in services for this population [45].

4.6 | Overdose events, outcomes,
response times and post-rescue care

Overdose events and response times comprised some of
the minimum core outcome sets that services should aim
to capture. Not only would this allow effective assessment
of overdose response technologies, but it may also help to
better understand use patterns for PWUD.

Understanding response times and related data would
also enable PWUD to make informed decisions regarding
their risk tolerance. For example, rural communities may
see slower response times for emergency services [31, 32]
and, as a result, PWUD may opt for a community inter-
vention or wearable technology to facilitate timely nalox-
one administration. While studies regarding these
metrics continue to emerge in recent literature [30, 33],
often reports, particularly those included in grey litera-
ture, lack clarity regarding their determinations of mor-
tality prevented [33]. As a result, comments on overdose
events, clearly identifying events in which naloxone was
administered, would likely support comparisons of ser-
vice effectiveness over time.

4.7 | Strengths and limitations

One of the main methodological limitations is the num-
ber of subject experts who participated in the study and
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the relatively high attrition rate. The field of overdose
response technology research is quite small, and, as a
result, a limited number of participants were eligible to
participate in the study, which may limit the generalisa-
bility of the findings. This attrition may have been com-
pounded by significantly lower compensation for these
experts, and thus future studies should consider provid-
ing additional incentives for participation in subsequent
rounds. Furthermore, participants who were initially a
part of the steering committee were also invited to partic-
ipate in subsequent survey rounds, which may result in
an over-representation of specific ideas and perspectives
among these group members. Participants were only
recruited from countries which currently utilise overdose
response technology and thus have more progressive
drug policy and are supportive of harm reduction strate-
gies. Participants who use drugs were most likely to be
non-responsive in subsequent rounds; however, those
who completed the final version of the survey repre-
sented similar proportions of participant responses. Fur-
thermore, while the final round of participants remained
balanced between groups, attrition bias may have
impacted the validity of the results. Similarly, many of
the participants came from highly educated academic
backgrounds, which may bias the results, especially
around key metrics regarding evaluation. Lastly, due to
the nature of our study, we cannot interpret the ratio-
nales for neither the items that reached consensus nor
those that did not.

5 | CONCLUSION

The results of this study outline the nomenclature recom-
mended for the field of overdose response technologies
and associate subcategories: drug contamination alerts,
mobile overdose response services, overdose response
hotlines and apps, wearable overdose technologies and
overdose detection tools. Overdose response technologies
must strike a balance between collecting data for pro-
gram evaluation and the privacy and safety of PWUD.
This study provides clarity on the measures that services
should consider capturing for program evaluation - spe-
cifically, name or pseudonym, neighbourhood, age, gen-
der, past experience of overdose, response type
(community, emergency medical services or other), han-
dle IDs, substance used, route of administration, amount
of substance used, overdose events, morbidity, mortality,
responder arrival times, post-rescue care administered,
date, time and duration of the service were all recom-
mended. It is important to note that these findings pro-
vide recommendations and are not definitive; these
findings, however, can be used to provide comparative

program evaluations and guide future innovations in this
field.
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APPENDIX A

TABLE A1l Composition of respondents in favour versus against the collection of various demographics and outcomes.

% Harm
reduction
Total Total % PWUD 9% Academic leader
Category Voting item Mean respondents approval approval approval approval Final decision
Data collection
Methods of Users should not be 3.0 15 5 (60%) 50 0 60 Neutral
tracking tracked at all
Users should be 3.7 15 11 (73%) 50 83 80 Recommended
given the option to
reveal their names
or remain
anonymous
Asking users to 4.0 14 13 (93%) 100 100 80 Recommended
create their own
custom code that
will be used to
track them
Tracking users 3.3 14 6 (43%) 50 80 0 Neutral

electronically (i.e.,
unique phone
number or email)

Using unique 2.8 14 4 (29%) 25 60 0 Neutral

health identifiers
like health care

numbers

Demographics  Age 3.7 13 10 (77%) 100 100 40 Recommended
Gender 3.7 13 10 (77%) 100 100 40 Recommended
Ethnicity 34 12 8 (67%) 67 100 40 Neutral
Neighbourhood 4.0 13 11 (85%) 75 100 80 Recommended
(i.e., postal/zip
code)
Education level 2.6 13 3(23%) 25 50 0 Neutral
Marital status 2.4 12 2(17%) 25 33 0 Neutral
Socioeconomic 2.8 11 3(27%) 67 33 0 Neutral
status
Housing status (ie., 3.3 13 7 (54%) 100 75 0 Neutral
homelessness)

Health data Healthcare number 2.6 14 4 (29%) 25 40 20 Neutral
Lifestyle factors 31 14 4(29%) 50 40 0 Neutral
(i.e., smoking)
Persistent health 3.5 13 7 (54%) 100 60 20 Neutral

conditions (i.e.,

allergies, heart

problems)

Persistent mental 3.3 13 6 (46%) 67 80 0 Neutral
health conditions

(i.e. PTSD,

depression)

(Continues)
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TABLE A1 (Continued)
% Harm
reduction
Total Total % PWUD % Academic leader

Category Voting item Mean respondents approval approval approval approval  Final decision
Past experience of 3.6 14 8 (57%) 100 80 0 Neutral
substance use
Past experience of 3.7 14 10 (71%) 100 100 20 Recommended
overdose
Past experience of 2.9 14 3(21%) 25 40 0 Neutral
violence

Substance and  Substances used 4.2 14 13 (93%) 100 83 100 Recommended

outcome data Ay qunt of 3.9 14 11 (79%) 75 83 75 Recommended
substances
Route of 3.9 14 11 (79%) 75 83 75 Recommended
consumption
Location of service 4.0 15 12 (80%) 100 83 60 Recommended
Date of service 4.1 15 12 (80%) 75 83 80 Recommended
Time of service 4.1 15 12 (80%) 75 83 80 Recommended
Duration of service 4.1 15 12 (80%) 75 83 80 Recommended
Overdose events 4.3 15 14 (93%) 100 100 80 Recommended
Mortality 4.1 15 13 (87%) 75 100 80 Recommended
Morbidity/adverse 4.1 15 13 (87%) 75 100 80 Recommended
event
Type of responder 4.1 15 12 (80%) 50 33 100 Recommended
(i.e., community
member, medical
staff)
Arrival time of 4.1 15 13 (87%) 100 100 60 Recommended
responder
Post-rescue care 4.1 15 14 (93%) 100 100 80 Recommended
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