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Background: Virtual overdose monitoring services or Mobile Overdose Response

Services (MORS) are novel virtual harm reduction tools which have gained

popularity as an adjunct public health intervention especially for those who

cannot access harm reduction resources through traditional means. At this time,

relatively little is known about their ability to reach their goals of reducing

overdose mortality. Our study aims to summarize the potential e�ectiveness of

various MORS collectively to avoid potential mortality from a drug poisoning

event/drug overdose.

Methods: Utilizing publicly available data from various MORS alongside some

usage data provided by these services for this study, we model the impact of these

services on fatal drug poisoning/overdose. In order to calculate the number of

deaths averted, a Monte Carlo simulation was used to calculate point estimates

with 95% confidence for fatal drug poisonings/drug overdose potentially averted

through the utilization of various MORS.

Results: From the earliest mention of MORS in current literature (2019), a

total of 299 drug poisoning/overdose events occurred across these services.

Noting the broad range of mortality statistics available in current literature,

these technologies have potentially prevented between 33 to 243 deaths. Our

Monte Carlo estimates 135 potentially fatal drug poisonings/overdosewere overall

averted by the various MORS.

Conclusions: While there is yet to be a robust data set proving the e�ectiveness

of these services, conservative estimates show that MORS can reduce mortality

associated with substance use and therefore should be considered as a viable

harm-reduction strategy but as an adjunct to more established harm reduction

services such as supervised consumption sites and supervised injection facilities.
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While more research is needed, clinicians and practitioners should consider the

suggestion of these tools for patients who use drugs.

KEYWORDS

virtual overdose monitoring services, opioids, overdose, digital health, harm reduction,

mobile overdose response services, virtual harm reduction

Introduction

Drug poisoning events due to illicit substances continue to be

one of the largest public health crises facing North America. At this

time there are estimated to be close to 21 deaths a day from drug

poisoning events in Canada (1), and there were over 1.2 million

deaths in the United States last year, the highest recorded number

in history (2). The vast majority of individuals affected by these

events are individuals who use alone, with upwards of 70% of all

drug poisoning events being secondary to solitary substance use (3).

In response to both the drug poisoning crisis and the COVID-

19 pandemic, smartphone and hotline-based virtual overdose

monitoring services also known as Mobile Overdose Response

Services (MORS) emerged as an additional harm reduction strategy

while many supervised consumption sites (SCS) and safe injection

facilities (SIF) faced restrictions in capacity and while people who

use substances were encouraged to isolate. MORS therefore were

born out of the concept of “spotting” where individuals use together

over the phone knowing each other’s location and address to

support each other if one of them has a substance poisoning.

These MORS ensure individuals who use substances do not use

alone and that should they have a drug poisoning event, may elicit a

more rapid intervention (provided by either community members

or emergency response personnel) than without these supports.

Current MORS available in North America include hotlines

where individuals who use substances are directly connected to

an operator who will take down important details including

their location and a contact number to help initiate a response.

Examples of these include the National Overdose Response Service

(NORS) in Canada, the United-States-based Never-Use Alone, and

the BeSafe Brave smartphone application in addition to other

technology interventions summarized in a recent scoping review

and narrative reviews (4). Additional services include Lifeguard, the

Alberta-based Digital Overdose Response Service, and BuddyUp

app based in the United Kingdom. Both the Digital Overdose

Response Service and Lifeguard utilize features such as automatic

countdown timers or hybrid models between timers and person-

to-person support.

Awareness of these services continues to be a barrier to uptake,

amongst other barriers including lack of mobile phones, data, and

phone reception (5). Increasing efforts are now being made to

include information on these services at SCS, and other avenues

of health such as discharge plans for individuals from acute care, as

well as within naloxone kits (6). Data around the outcomes of these

services is only starting to emerge, furthering our understanding

of how these programs can potentially mitigate opioid poisoning

events (4, 7). More recently, various reviews including a scoping

review on overdose detection technologies including virtual

overdose monitoring services, have been published however

few considered information presented outside of published

literature and none have aimed to quantify the efficacy of these

services (7–11).

A significant number of peer-reviewed studies on the effects

of these services, studies have yet to quantify the number of

deaths prevented by various harm reduction services. We aim

to summarize and evaluate the potential effectiveness of various

smartphone app hotline-based MORS across North America.

Methods

To estimate the number of potential drug poisoning/overdose

fatalities that were likely averted by these novel interventions, we

gathered data around emergency response events related to drug

poisonings or overdose events responded to by various MORS.

The number of emergency response events related to overdose

or drug poisonings was determined by either obtaining publicly

available information, directly obtaining this information from

the service assessed, or from previously published peer-reviewed

information in the literature. Many of the digital-automatic timer-

based services such as Lifeguard and Digital Overdose Response

Service do not collect unique identifying information to maintain

client anonymity, and as such only record adverse events which

cannot be linked to specific clients. The service launch dates were

utilized as the starting point for adverse outcome measurement

with the end date varying between the services depending on the

latest up-to-date information provided.

To give us our number of drug poisoning/overdose deaths

averted, these emergency response events from each MORS were

then multiplied by previously reported probability estimates of

potentially fatal events from an unwitnessed drug poisoning

event. This probability ranged from 0.1 to 0.8 based on previous

investigations as described below.

Estimates were calculated using the following formula:

nODaverted = nERevents x rODfatality

Where:

nODaverted = number of overdose deaths averted

nODevents = number of Emergency Response Events related to

overdose or drug poisonings which

were recorded by the various services.

rODfatality = estimated rate of overdose fatality from an

unwitnessed overdose/drug poisoning

event ranging from 0.1 to 0.8
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Estimating the number of fatal drug poisoning events averted:

By estimating the number of drug poisoning/overdose fatalities

in particular, we examined survival rates to determine how many

individuals would have survived a drug poisoning event if they

had been using substances alone and had no intervention provided

either by Emergency Medical Services (EMS) or community-

based responses. The risk of fatality following an unwitnessed

drug poisoning/overdose event is undetermined however estimates

have provided a range from 10–80%. To determine the bottom

end of this value, we utilized the value reported by Irvine et al.

(12) of 10%. This value was determined to estimate the impact

take-home naloxone kits would have on the community, and in

their evaluation determined an estimate of the mortality rate of

an unwitnessed drug poisoning/overdose event which was not

reversed using these kits. These estimates were also based on

data before 2016 wherein the drug supply was not as potent with

contaminants such as fentanyl and benzodiazepines which have

increased the risk of drug poisoning. While this value serves as our

most conservative value, the larger value of 80% was determined

via expert consensus from a previous study using a modified-

Delphi methodology (13). This estimate likely overestimates the

actual mortality rate but serves as our ceiling estimate for this

evaluation. To provide a more accurate representation of potential

deaths averted, we also conducted Monte Carlo simulations. We

utilized results from the mean and 95% credible interval of 10,000

Monte Carlo simulations, where “rODfatality” was drawn from

a uniform distribution between [0.1, 0.8], which represented the

uncertainty in the risk of death following an unwitnessed drug

poisoning event. We conducted this analysis for each of the drug

poisoning/overdose response services as well as the cumulative

total, to estimate the potential drug poisoning/overdose fatalities

averted using R software.

Results

Results were obtained to the best of our ability across all MORS

and platforms available in Canada and the United States. Of note,

there was no publicly available information on program usage or

the number of emergency drug poisoning/overdose responses in

other jurisdictions outside of North America based on our search

and evaluation. Data was cumulatively collected depending on the

date the service had started, with the earliest being 2018 and the

latest being May 2023. Results are displayed in Table 1.

In total, there were 299 emergency drug poisoning/overdose

response events between all of the services. An emergency drug

poisoning/overdose response was an event where there was some

response to an individual using the service having a presumed

drug poisoning event. Services such as NORS, Brave, and iKeepr

offer both EMS-based responses as well as a community-based

response in which instead of calling EMS, an emergency contact

who can administer naloxone in a timely fashion is contacted.

Other services such as Lifeguard and theDigital Overdose Response

Service operate exclusively with EMS services. Both response types

were included in our analysis.

Using previously modeled statistics on the rate of fatal drug

poisoning/overdose among people who use drugs alone, and during

the period in which data was collected or presented by the services,

we calculated the potential number of deaths avoided by MORS.

In total, there were between 30 and 240 potential deaths averted

by all the various services in North America with an estimate of

135 potential deaths averted using our Monte Carlo simulations.

Many of the services had no mechanism to determine if the EMS

or community-based dispatch resulted in lives saved, although

many had reported these values as being equivalent to lives

saved. The estimated cumulative ratio of non-fatal to fatal drug

poisonings/overdoses ranged between 8.97:1 and 0.25:1 with our

Monte Carlo-based value estimating it to be 1.21:1.

The distribution of potential deaths averted for MORS services

where information on emergency responses is known is presented

in Figure 1.

Discussion

Using data provided by various groups who provide MORS, as

well as publicly available data around drug poisoning emergency

response events and estimated mortality rates from an unwitnessed

drug poisoning/overdose we were able to estimate the potential

number of fatal drug poisoning/overdose events averted by the

various services. To our knowledge, this is the first study describing

the estimated potential number of fatalities averted using the

various MORS that exist in North America. Since the inception

of these various services to support solitary users of substances we

have found that they have cumulatively averted between 33 and 243

potential deaths from drug poisonings. Following our Monte Carlo

simulation, the point estimate of potentially prevented deaths was

135. As some services did not have the means, funds, or ability to

record the number of emergency responses initiated, this range is

likely an underrepresentation of the true number of potentially fatal

events averted.

It should be specifically noted that while NORS and UnityPhilly

verified if users of the service survived an emergency call out

by calling the individual back within the next few days, this

was not done by all the various services and thus this study

only demonstrates potential deaths averted as opposed to true

deaths averted. As such further research needs to be conducted

to determine the true impact of these services. In addition to

this, both NORS and UnityPhilly also verified short-term adverse

outcomes in regard to morbidity concerns such as hypoxic

brain injury and admissions to hospital and intensive care.

They had reported no concerns with poor outcomes from drug

poisoning/overdose callouts. Despite reaching out to all MORS, it

was not disclosed if these outcomes were measured by many of the

other services.

Despite the limitations around the data, these numbers are

promising and demonstrate the potential value MORS have in

impacting mortality and fatalities. These findings have policy

implications in that there are very few potentially efficacious

strategies to support solitary substance users, especially ones

that are readily accessible by widely available technology such

as smartphones, not requiring any additional devices. Given

that the vast majority of drug poisoning mortality occurs in

people’s own homes while they are using alone (3), we must

determine ways to ensure individuals use substances safely and

that broader strategies and public health messaging are put in
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TABLE 1 Mobile overdose response service and corresponding number of drug poisoning/overdose related deaths by the service.

Service Hotline/app Service
location

Data source
period

Emergency drug
poisoning/overdose
responses

Number of potential
drug
poisoning/overdose
fatality events
averted (range)

Number of potential drug
poisoning/overdose
fatality events averted
based on our Monte Carlo
Simulation

Data source and notes

Services in Canada

National Overdose

Response

Service

(NORS)

Hotline CANADA Dec 2020–April

2023

77 8–62 35 [95% CI: 9, 60] NORS Call log data indicating

drug poisonings in which

emergency medical responses

were initiated∗ (14)

Digital Overdose

Response Service

(DORS)

App Alberta

CANADA

2021-February 2023 18 2–15 8 [95% CI: 2, 14] (15)

Lifeguard App British Columbia

CANADA

2021-May 10th

2023

66 7–53 30 [95% CI: 8, 52] News brief (16)

Better App App CANADA 2020 0 0 0 Better app founders have stated

there have been no emergency

responses initiated as of yet.∗

iKeepr App CANADA 2022 Unknown Unknown Unknown Correspondence with Developers

Ontario Overdose

Prevention Line

(OPL)

Hotline Ontario

CANADA

2020 3 1–3 1 [95% CI: 0, 2] (17) Note this service has been

discontinued and replaced by

NORS above

Services in both Canada and USA

BeSafe Brave App/Hotline Global 2020 33 4–27 15 [95% CI: 4, 26] Publicly available BeSafe Call log

data indicating drug

poisonings/overdose in which

emergency response was

initiated∗ (10)

Services in the USA

Never Use Alone Hotline USA 2019–2021 28 3–23 13 [95% CI: 3, 22] 28 Lives saved as per 2021

statistics (18)

The Canary –

Prevent Overdose

app

App USA 2018 Unknown Unknown Unknown Canary founders have stated that

they do not have this data but it

will be recorded in future

iterations of their product.∗

Unity

Philly

App Philadelphia

USA

March

2019–February

2020

74 8–60 33 [95% CI: 9,

58]

(19)

Naxos Neighbors App USA 0 0 0 0 lives saved, 214 downloads, 108

trained responders 42 are active∗

TOTAL 11 N/A N/A 299 33–243 135 [95% CI: 35, 234]

∗Astrix denotes data or information provided by the organization.
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FIGURE 1

Potential number of lives saved by mobile overdose response service. Note that data is presented alongside ranges within which data is available

point estimates are presented as numbers within the range.

place to support these individuals. Using technology-based means

to ensure individuals do not use by themselves can thus be

a potential avenue to reduce the risk of adverse outcomes. Of

additional note, MORS should not be a substitute for physical

SCS which have long demonstrated efficacy as a harm reduction

strategy. Indeed, with the immediate drug poisoning/overdose

response times from physical SCSs, as well as the in-person

access to education and resources along with a strong evidence

base, SCSs are and will remain the gold standard. MORS

should be viewed as a reasonable adjunctive resource to support

those cannot reach, use or have other barriers to accessing

physical SCSs.

The true efficacy of these services is very difficult to

determine, requiring more sophisticated methodology such as

step-wedge randomization instead of true randomized controlled

trials which are unethical and not practical to use with these

widely available interventions. Quasi-experimental studies such

as intermittent time series could be conducted in jurisdictions

where the intervention has not been implemented, but these

would have to be outside of North America. Our motives for

this evaluation were to highlight the potential impact these

services can have in averting drug poisoning deaths in North

America. Furthermore, due to the variability in operational

procedures offered by these services, future research should

determine the variability in efficacy provided by each method

of emergency response activation. When recommending these

types of harm reduction services to clients, clinicians should

remain informed by the most recent literature in this developing

field in addition to assisting patients in determining which

MORS which would be best for them. See Appendix 1 for a

summary of services and literature on this topic available in

North America.

In addition to this, the potential deaths averted have broader

implications in determining cost-benefit and cost-effectiveness

for these various services. With the Canadian exclusive services,

between 18 - 133 potential deaths were averted. In theory, if each

potential death was a unique individual, it is estimated that overall

between $34,878,360.40 to $257,712,330.00 CAD were saved in

regards to life lost to society and potential productive life years lost

based on previously used calculations (20, 21).

Limitations

Data was provided either through publicly available streams

or through the service providers directly. As such, the research

team was unable to verify the accuracy of data collection methods.

Despite this, confidence was placed in the values provided as

most services were keeping track of these numbers for reporting

purposes to the government, funders, or other stakeholders.

Previous research indicates that users of SCS indicate that often

clients who had drug poisoning events did so multiple times at

different dates and periods. While NORS has recorded unique

client information (22), these values remain unknown for other

services. As such it was difficult to determine how many specific

and unique lives were saved. In addition to this, outcome data from

these drug poisoning/overdose callouts were also not recorded for

many of these services, so it is difficult to know if individuals for

whom emergency services or community-based responses were
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initiated actually survived these events. It should be noted that for

the services that did record these metrics, zero deaths were found.

It was difficult to determine some of the emergency responses

were true emergencies or potentially false alarm callouts. Telephone

or person-to-person based services such as NORS, BeSafe/BRAVE,

Never Use Alone, and Digital Overdose Response Service all

provide mechanisms to reduce false call-out rates by directly

engaging with clients to see if they are responsive. UnityPhilly also

recorded the number of potential false callouts during its initial

evaluation. It was difficult to determine if the more automated

services such as Lifeguard recorded true vs false callouts, however,

however they did differentiate between the total number of

emergency callouts and the number of lives they ultimately saved

in their publicly available data.

The Monte Carlo system, while a simulation meant to

overcome uncertainty with our probabilities, is only an estimate,

and as such may not accurately reflect the true number of deaths

averted. As such this study should be used to inform the potential

to reduce deaths as opposed to actual deaths averted.

Conclusions

MORS in their various shapes and forms have the potential

to reduce potentially fatal drug poisoning events and should be

examined as an adjunctive resource to physical SCSs. Further

research including systematic reviews are needed to determine the

true efficacy of these services in order to curb the rising rates of

substance related drug poisonings. Continued efforts should be

undertaken to evaluate the efficacy of these services in addition to

bolstering support for people who use drugs and the creation of

novel methodologies to reduce substance use harms.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

Ethical review and approval was not required for the study

on human participants in accordance with the local legislation

and institutional requirements. Written informed consent from the

[patients/participants OR patients/participants legal guardian/next

of kin] was not required to participate in this study in

accordance with the national legislation and the institutional

requirements.

Author contributions

WR and SG was involved in the conceptualization and

design of the research and drafting of the manuscript. WR,

BE, and SG contributed to the analysis and interpretation of

the work. SG additionally provided funding and supervision. All

authors have reviewed and approved the final submission of the

manuscript.

Funding

This study was funded by a contribution from Health Canada’s

Substance Use and Addictions Program (SUAP Grant ID: 2122-

HQ-000021). This study was made possible by funding from the

Canadian Institute of Health Research (CIHR FRN: 181006) and

Grenfell Ministries. Health Canada and Grenfell Ministries had no

role in the design of this study and did not have any role during its

execution, analyses, and interpretation of the data, or decision to

submit results.

Acknowledgments

The authors would also like to acknowledge and thank all those

who contributed to harm reduction initiatives both virtually and on

the front lines.

Conflict of interest

SG is a co-founder and advisor for NORS, receives funding

from Health Canada’s Substance Use and Addiction Program,

and was a board member of the Canadian Society of Addiction

Medicine. WR receives salary funding from the Canadian Institute

of Health Research.

The remaining author declares that the research was conducted

in the absence of any commercial or financial relationships that

could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Author disclaimer

The views expressed herein do not necessarily represent the

views of Health Canada.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.

1242795/full#supplementary-material

Frontiers in PublicHealth 06 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1242795
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1242795/full#supplementary-material
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Rioux et al. 10.3389/fpubh.2023.1242795

References

1. Public Health Agency of Canada. Opioid and Stimulant related Harms in Canada.
[Internet]. (2022). Available online at: https://health-infobase.canada.ca/substance-
related-harms/opioids-stimulants/

2. Ahmad F, Cisewsji J, Rossen L, Sutton P. Provisional drug overdose death counts.
In: National Center for Health Statistics [Internet]. (2023). Available online at: https://
www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm (accessed June 2, 2023).

3. Palis H, Bélair M, Hu K, Tu A, Buxton J, Slaunwhite A. Overdose deaths and
the COVID−19 pandemic in British Columbia, Canada. Drug Alcohol Rev. (2022)
41:912–7. doi: 10.1111/dar.13424

4. Loverock A, Marshall T, Viste D, Safi F, Rioux W, Sedaghat N, et al. Electronic
harm reduction interventions for drug overdose monitoring and prevention: a scoping
review. Drug Alcohol Depend. (2023) 110878. doi: 10.1016/j.drugalcdep.2023.110878

5. Marshall T, Viste D, Jones S, Kim J, Lee A, Jafri F, et al. Beliefs, attitudes and
experiences of virtual overdose monitoring services from the perspectives of people
who use substances in Canada: a qualitative study. Harm Reduct J. (2023) 20:80.
doi: 10.1186/s12954-023-00807-9

6. Safi F, Rioux W, Rider N, Fornssler B, Jones S, Ghosh SM. Feasibility
and acceptability of inserts promoting virtual overdose monitoring services
(VOMS) in naloxone kits: a qualitative study. Harm Reduct J. (2023) 20:64.
doi: 10.1186/s12954-023-00792-z

7. Lombardi AR, Arya R, Rosen JG, Thompson E, Welwean R, Tardif J, et al.
Overdose detection technologies to reduce solitary overdose deaths: a literature review.
Int J Environ Res Public Health. (2023) 20:1230. doi: 10.3390/ijerph20021230

8. Oteo A, Daneshvar H, Baldacchino A, Matheson C. Overdose alert and
response technologies: state-of-the-art review. J Med Internet Res. (2023) 25:e40389.
doi: 10.2196/40389

9. Tay Wee Teck J, Oteo A, Baldacchino A. Rapid opioid overdose response system
technologies. In: Current Opinion Psychiatry [Internet]. (2023). Publish Ahead of
Print. Available online at: https://journals.lww.com/10.1097/YCO.0000000000000870
(accessed May 4, 2023). doi: 10.1097/YCO.0000000000000870

10. Donnell A, Unnithan C, Tyndall J, Hanna F. Digital interventions to save lives
from the opioid crisis prior and during the SARS COVID-19 pandemic: a scoping
review of Australian and Canadian experiences. Front Public Health. (2022) 10:900733.
doi: 10.3389/fpubh.2022.900733

11. Tas B, Lawn W, Traykova EV, Evans RAS, Murvai B, Walker H, et al. A
scoping review of mHealth technologies for opioid overdose prevention, detection and
response. Drug Alcohol Rev. (2023) 42:748–64. doi: 10.1111/dar.13645

12. Irvine MA, Kuo M, Buxton JA, Balshaw R, Otterstatter M, Macdougall L,
et al. Modelling the combined impact of interventions in averting deaths during a
synthetic-opioid overdose epidemic. Addiction. (2019) 114:1602–13. doi: 10.1111/add.
14664

13. Green T, Boggis J, Plotke R. High geographic variation and dynamic change in
the U.S. opioid epidemic: results from a delphi panel. Am Public Health Assoc. (2019)
3:19.

14. Viste D, RiouxW, Cristall N, Orr T, Taply P, Morris-Miller L, et al. Association of
drug overdoses and user characteristics of Canada’s national mobile/virtual overdose
response hotline: the National Overdose Response Service (NORS). BMC Public
Health. (2023) 23:1869. doi: 10.1186/s12889-023-16751-z

15. Mertz E. EMS Crews Have Saved 18 patients using Alberta’s Overdose Response
App [Internet]. (2022). Available online at: https://globalnews.ca/news/9731841/ems-
stars-alberta-overdose-response-app/ (accessed June 2, 2023).

16. Provincial Health Services Authority. Two years later, Lifeguard App continues
to save lives [Internet]. (2022). Available online at: http://www.bcehs.ca/about/news-
stories/stories/two-years-later-lifeguard-app-continues-to-save-lives (accessed June
2, 2023).

17. Ritchie K, Ghosh SM. Determining the feasibility for an overdose prevention
line to support substance users who use alone. Harm Reduct J. (2022) 19:92.
doi: 10.1186/s12954-022-00670-0

18. Student Uses HarmReduction to Tackle Overdose Crisis | SPH [Internet]. (2023).
Available online at: https://www.bu.edu/sph/news/articles/2021/student-uses-harm-
reduction-to-tackle-overdose-crisis/ (accessed March 21, 2023).

19. Schwartz DG, Ataiants J, Roth A,Marcu G, Yahav I, Cocchiaro B, et al. Layperson
reversal of opioid overdose supported by smartphone alert: a prospective observational
cohort study. EClinicalMedicine. (2020) 25:100474. doi: 10.1016/j.eclinm.2020.100474

20. Andresen MA, Boyd N. A cost-benefit and cost-effectiveness analysis of
Vancouver’s supervised injection facility. Int J Drug Policy. (2010) 21:70–6.
doi: 10.1016/j.drugpo.2009.03.004

21. Rioux W, Enns B, Jackson J, Quereshi H, Irvine M, Ghosh SM. A cost benefit
analysis of a virtual overdose monitoring service/mobile overdose response service:
the national overdose response service. Subst Abuse Treat Prev Policy. (2023) 18:57.
doi: 10.1186/s13011-023-00565-8

22. Matskiv G,Marshall T, Krieg O, Viste D, Ghosh SM. Virtual overdose monitoring
services: a novel adjunctive harm reduction approach for addressing the overdose crisis.
Int J Drug Policy. (2022). 194:5. doi: 10.1503/cmaj.220579

Frontiers in PublicHealth 07 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1242795
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://health-infobase.canada.ca/substance-related-harms/opioids-stimulants/
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://doi.org/10.1111/dar.13424
https://doi.org/10.1016/j.drugalcdep.2023.110878
https://doi.org/10.1186/s12954-023-00807-9
https://doi.org/10.1186/s12954-023-00792-z
https://doi.org/10.3390/ijerph20021230
https://doi.org/10.2196/40389
https://journals.lww.com/10.1097/YCO.0000000000000870
https://doi.org/10.1097/YCO.0000000000000870
https://doi.org/10.3389/fpubh.2022.900733
https://doi.org/10.1111/dar.13645
https://doi.org/10.1111/add.14664
https://doi.org/10.1186/s12889-023-16751-z
https://globalnews.ca/news/9731841/ems-stars-alberta-overdose-response-app/
https://globalnews.ca/news/9731841/ems-stars-alberta-overdose-response-app/
http://www.bcehs.ca/about/news-stories/stories/two-years-later-lifeguard-app-continues-to-save-lives
http://www.bcehs.ca/about/news-stories/stories/two-years-later-lifeguard-app-continues-to-save-lives
https://doi.org/10.1186/s12954-022-00670-0
https://www.bu.edu/sph/news/articles/2021/student-uses-harm-reduction-to-tackle-overdose-crisis/
https://www.bu.edu/sph/news/articles/2021/student-uses-harm-reduction-to-tackle-overdose-crisis/
https://doi.org/10.1016/j.eclinm.2020.100474
https://doi.org/10.1016/j.drugpo.2009.03.004
https://doi.org/10.1186/s13011-023-00565-8
https://doi.org/10.1503/cmaj.220579
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Virtual overdose monitoring services/mobile overdose response services: estimated number of potentially averted drug poisoning fatality events by various telephone and digital-based overdose prevention/harm reduction services in North America
	Introduction
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Author disclaimer
	Supplementary material
	References


