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Abstract
Background  Opioid-related harms and deaths remain a persistent public health crisis across Ontario, Canada, with 
non-urban regions facing a disproportionate burden. However, discussions of opioid-related harms across Ontario’s 
geographic regions have provided an oversimplified assessment, contrasting rural and urban regions which mask 
the unique challenges and true disparities faced by sparsely populated communities, which are commonly located 
in the Northern regions. Our study aims to provide a more in depth understanding of the opioid crisis in Ontario 
across different geographic classifications in accordance to population size, such as rural, urban, and sparsely 
populated regions, presenting data in both absolute numbers and crude rates with contextual grounding of regional 
characteristics. A number of different opioid-related indicators such as hospitalizations, overdose rates, opioid service 
provision and harm reduction supply distribution were analyzed across all 34 of Ontario’s public health units (PHUs) 
to understand the differences in these indicators based on region across the province. The findings can inform the 
development of targeted interventions and improve service accessibility for those most affected by the overdose 
crisis in Ontario.

Methods  Publicly-available secondary data for each PHU was collected from several provincial and national data 
sources and analyzed between November 2024 and January 2025. Annual data from 2022 to 2023 on opioid-related 
harms, opioid agonist treatment (OAT) prescribers and engagement, and the distribution of harm reduction supplies, 
as well as annual data from 2024 on opioid-inclusive service provision, were collected. Using Statistics Canada’s 
2023 Health Region Peer Group Classification, the PHUS were grouped into four geographic classifications: sparsely 
populated, rural, urban/rural mix, and urban. Crude average rates were calculated for all indicators. Statistical analysis 
was performed to assess significance of indicators between regions.

Results  Sparsely populated PHUs were primarily located in Northern Ontario, while rural, urban/rural mix, and 
urban PHUs were mainly concentrated in Southern Ontario. Urban PHUs have the highest number and lowest rate 
of opioid-related harms (e.g. 947 opioid-related deaths, representing a rate of 12.5 per 100,000 population), while 
sparsely populated PHUs reflect the opposite trend (e.g. 158 opioid-related deaths, representing a rate of 44.2 per 
100,000 population). A similar pattern emerges for harm reduction services and naloxone distribution. The number of 
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Background
Opioid-related harms and deaths continue to represent 
a national crisis, with 8,606 deaths recorded in 2023, the 
highest ever reported [1]. In Ontario, the highest num-
ber of opioid-related deaths was recorded in 2021, with a 
total of 2,924 deaths in 2021 [2–5]. However, this growing 
crisis is not experienced equally across the province. Evi-
dence indicates that rural and non-urban communities 
face a disproportionately higher burden of opioid-related 
harms, including higher rates of emergency department 
(ED) visits, hospitalizations, and deaths [6–8]. These dis-
parities are closely linked to gaps in harm reduction and 
other services for people who use opioids, such as safer 
supply programming, mobile outreach supports, and 
supervised consumption services, with evidence high-
lighting the ability of these programs to reduce opioid-
related morbidity and mortality [9–11]. 

Ontario’s health care system is overseen by the Min-
istry of Health, with programming delivered regionally 
through 34 Public Health Units (PHUs), supported by a 
network of 58 Ontario Health Teams that provide inte-
grated health care and public health services to local 
communities [12, 13]. However, PHUs vary significantly 
in geographic size, population density, and healthcare 
infrastructure, which all have major implications for 
service provision and accessibility. Discussions around 
opioid-related harms and service availability across geo-
graphic regions in Ontario frequently contrast rural and 
urban regions, highlighting their stark differences [14–
16]. However, this binary classification oversimplifies the 
geographic diversity across the province, overlooking the 
unique challenges across other regions [14]. For instance, 
communities in Northern Ontario, characterized by very 
low population densities, are often grouped with broader 
rural regions in data reporting. However, most rural 
regions generally have higher population densities and 
greater service availability compared to these sparsely 
populated Northern communities [14, 17, 18]. This 
broad classification blurs important differences, making 
it hard to identify unique challenges faced by Northern 

communities and to develop targeted interventions that 
address their specific needs and barriers to care [14]. For 
example, the Rural Ontario Institute classifies Northern 
regions (excluding Indigenous communities) as rural, 
reinforcing a generalized definition of rurality that does 
not account for population differences or geographic 
remoteness [16]. 

Another challenge in understanding the true extent of 
opioid-related harms and service provision across the 
province lies in how data is interpreted. While many data 
sources report both absolute numbers and crude rates for 
opioid-related harms, these figures must be understood 
in tandem with regional characteristics, such as popula-
tion size, density, and service accessibility, to provide an 
accurate picture of need [19]. Relying on either metric 
alone, or looking solely at opioid-related harms across 
the province, without this contextual grounding, can 
lead to misinterpretations and does not provide a com-
prehensive understanding of the opioid crisis in Ontario. 
Further highlighting the importance of this research, the 
Chief Medical Officer of Health (CMOH) of Ontario’s 
2023 Annual Report discussed the need for such compre-
hensive data on opioid-use and harms, as well as the need 
for continued monitoring and reporting of opioid-inclu-
sive programs in Ontario–programs that offer integrated 
supports or services for individuals who use opioids (e.g. 
opioid agonist therapy [OAT] service, rapid access addic-
tion medicine [RAAM] clinics, addiction supportive 
housing [ASH], peer-led support groups) [4]. 

Our study aims to provide a more concrete under-
standing of the opioid crisis in Ontario, presenting data 
in both absolute numbers and crude rates, ensuring a 
more balanced and accurate assessment. The study ana-
lyzes opioid-related harms, opioid-inclusive service 
provision, OAT prescribers and engagement, and the 
distribution of harm reduction supplies (needle and nal-
oxone distribution) across all 34 of Ontario’s PHUs, cat-
egorized into four geographic classifications based on 
Statistics Canada’s Health Region Peer Group Classifi-
cations: [20] urban, urban/rural mix, rural, and sparsely 

treatment services is highest in rural PHUs (n = 237) and lowest in sparsely populated PHUs (n = 83), despite having the 
highest rate. OAT prescribers, OAT engagement, and needle distribution follow a similar trend. Statistical significance 
was found between geographic regions for most indicators, except opioid-inclusive support services, harm reduction 
services, and naloxone distribution.

Conclusion  Sparsely populated and rural PHUs experience the highest burden of opioid-related harms, coupled with 
limitations in service accessibility, demonstrating a clear need for additional harm reduction services. Decision-makers 
may be misled into underestimating the crisis in non-urban areas as a result of oversimplified reporting, resulting in 
inadequate support for these regions. Addressing these disparities is key to reducing opioid-related mortality and 
ensuring equitable access to life-saving services across Ontario.

Keywords  Overdose crisis, Rurality, Northern Ontario, Harm reduction, Opioid agonist treatment, Opioid-Related 
harms
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populated. Given that opioid-related harms, opioid-
inclusive services, and the distribution of harm reduction 
supplies vary widely across different regions, population 
sizes of regions were accounted for to ensure meaning-
ful comparisons. By analyzing these data broken down by 
geographic region, we hope to identify high-need regions 
which can better inform policy and decision making 
regarding service needs. Further, by collecting data on 
OAT prescribers and engagement across the geographic 
regions, in addition to opioid-inclusive service provision, 
this study aims to develop a more thorough understand-
ing of the landscape of OAT service provision, which is 
the preferred first line treatment for opioid use disor-
der in Canada; reducing the risks of overdose by man-
aging cravings, maintaining tolerance, and preventing 
withdrawals [4, 21]. These findings can provide a clearer 
understanding of where resources are most urgently 
needed, helping to inform targeted interventions and 
improve service accessibility for those most affected by 
the overdose crisis in Ontario.

Methods
Study design, data sources, and indicators
This study drew on publicly-available secondary data 
from several data sources, which were collected and ana-
lyzed between November 2024 and January 2025. See 
Table 1 for a description of data sources and indicators.

Data extraction and organization
To ensure consistency in the data collection process, all 
indicators were gathered at the PHU level. Both PHO 
[22] and ODPRN [23] provided data that was already dis-
aggregated by PHU.

We utilized Statistics Canada’s 2023 Health Region Peer 
Group Classification to classify PHUs into geographic 
regions. Statistics Canada has grouped all national health 
units in Canada based on shared socio-economic and 
demographic factors, including population density (mea-
sured in people per km2). Each grouping has also been 
assigned a population density rating of “very low”, “low”, 
“medium”, “high”, or “very high” to facilitate comparisons 
across regions.

For this study, PHUs were reclassified into four broader 
geographic categories, using Statistics Canada’s Peer 
Group classification as a guide. Our classifications, with 
the population density ranges from Statistics Canada 
[20], were as follows:

1.	 Sparsely populated PHUs (low density): 0.04 to 7.6 
people per km2

2.	 Rural PHUs (medium density): 2 to 258 people per 
km2

3.	 Urban/rural mix (high density): 5.7 to 1,781 people 
per km2

4.	 Urban PHUs (very high density): 42.7 to 5,186 people 
per km2

Since the Peer Group classification of Statistics Canada 
incorporated factors beyond population density (mainly 
socio-economic conditions), some overlap existed in the 
density ranges among geographic categories. This clas-
sification system allowed for more precise comparisons 
of opioid-related harms and service availability across 
Ontario’s regions.

For opioid-inclusive service data sourced from Con-
nexOntario [25], by which data were organized by coun-
ties, regions and municipalities, additional steps were 
taken to ensure alignment with the appropriate PHU. 
These data were aggregated and matched to PHU bound-
aries using a searchable database by the Association of 
Local Public Health Agencies (alPHa) that linked munici-
palities to their corresponding PHUs [30]. Similarly, harm 
reduction service data sourced from Health Canada and 
the Ontario government were organized by cities, which 
were also matched to PHU boundaries using the alPHa 
database [30]. 

Additionally, ConnexOntario categorized services 
based on their primary function, while also document-
ing any additional services they offered. Services were 
categorized and mapped according to the primary service 
type identified in the ConnexOntario Health Services 
Information Database. Relevant opioid-inclusive services 
were categorized into four main groups, as organized 
by ConnexOntario: Opioid-Inclusive Treatment Ser-
vices (which included bed-based treatments, medication 
assisted treatments [such as OAT], withdrawal manage-
ment programs, and intensive/day treatments), Support 
Services (which included case management, ASH, and 
family support), Harm Reduction Services (identified 
generally as “harm reduction”), and Counselling Services 
(identified as “counselling and treatment”). Any services 
that fell outside these classifications were excluded from 
this analysis. Further, data on harm reduction services 
retrieved from Health Canada’s website and the Ontario 
government’s website were cross referenced with the 
ConnexOntario database to ensure there were no dupli-
cations of reported programs.

All spreadsheets created by the research team for the 
purpose of this analysis included detailed metadata, such 
as data sources, collection dates, and any transformations 
applied to standardize values across datasets for accurate 
reporting and data management.

Data analysis
Descriptive analysis
Population data for 2022–2024 were collected for each 
PHU. 2022 and 2023 population data were used to cal-
culate crude average rates for opioid-related harm 
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indicators (ED visits, hospitalizations, and deaths), 
as these were the most complete datasets available at 
the time of data collection. In contrast, 2024 popula-
tion data were used to calculate crude average rates for 

opioid-inclusive services, as it was the most recent popu-
lation estimate available.

Crude rates were estimated for individual PHUs, as 
well as by geographic region (rural, urban, urban/rural 
mix, and sparsely populated), and overall for Ontario. To 

Table 1  Data Sources, Indicators, Descriptions, and definitions
Data 
Source

Indicators and Associ-
ated Year

Description Definitions

Public 
Health 
Ontario 
(PHO) 
Substance 
Use and 
Harms 
Tool [5, 
22]

Opioid-Related ED Visits 
(2022–2023)
Opioid-Related Hospital-
izations (2022–2023)
Opioid-Related Deaths 
(2022–2023)
Population Size 
(2022–2024)

PHO compiles data from 
multiple sources, including 
the National Ambulatory 
Care Reporting System (ED 
visits), the Discharge Abstract 
Database (for hospitaliza-
tions), and the Ontario 
Substance-related Death 
Database from the Office of 
the Chief Coroner for Ontario 
for opioid-related deaths [5].

ED Visits and Hospitalizations:
Cases of opioid poisonings where specific opioids were confirmed (opium, 
heroin, codeine and derivatives, morphine, hydromorphone, oxycodone, 
methadone, fentanyl and derivatives, tramadol, and other opioids, synthetic 
and unspecified narcotics; see PHO’s “Technical Notes: Substance Use and Harms 
Toolfor ICD-10-CA Codes) [5, 12].
Opioid-Related Deaths: Confirmed and probable cases involving opioids 
(codeine, fentanyl and analogues, heroin, hydrocodone, hydromorphone, 
methadone, morphine, nitazenes, and oxycodone). Importantly, opioid toxicity 
was considered as a contributor to the cause of death in these cases [12].

Ontario 
Drug 
Policy 
Research 
Network 
(ODPRN) 
Ontario 
Opioid 
Indicator 
Too [23]

OAT Provision, including:
OAT Prescribers 
(2022–2023)
OAT Engagement 
(2022–2023)
Distribution of Harm 
Reduction Supplies
Naloxone Distribution 
(2022–2023)
Needle Distribution 
(2022–2023)

Number of OAT prescribers 
and OAT clients (referred to 
as OAT engagement in this 
analysis), sourced from the 
Narcotics Monitoring System 
(NMS) [24].
Naloxone dose distribution 
data was sourced from the 
Ontario Drug Benefit (ODB) 
database.
Data on needle distribution 
were sourced from the On-
tario Ministry of Health.

OAT Prescribers: Unique providers who prescribed methadone, buprenorphine, 
or slow release oral morphine (SROM).
Note: The prescriber’s location is determined based on the client’s residence, 
meaning a single prescriber may be counted in multiple PHUs if they provide 
care to clients across different regions through virtual care [24].
OAT Engagement: Both new and existing clients dispensed OAT medications 
[23]. The new clients dispensed OAT medications reflected those who were not 
dispensed a prescription opioid for OAT in a predefined period prior to their 
first prescription, compared to existing OAT clients who had prior OAT prescrip-
tions [23]. The predefined period was informed by prescriber consultations, 
and by the type of OAT–shorter periods for more regularly dispensed forms, 
like methadone (30 days); or longer periods for less frequently dispensed and 
longer-acting forms, like implantable buprenorphine (270 days) [24].
Naloxone Distribution: Includes both community- and pharmacy- provided nal-
oxone doses. Each naloxone kit includes two naloxone doses. Community-pro-
vided naloxone doses are distributed by community-based organizations and 
initiatives, excluding services such as police, fire, and St. John Ambulance.(24)

Needle Distribution: Total needles distributed through the Needle Exchange 
Program (NEP).(24)

Connex-
Ontario 
[25]

Opioid-inclusive services 
(treatment services, sup-
port services, harm 
reduction, counselling 
services)
Reflective as of January 
2025

Opioid-inclusive services 
extracted from the Con-
nexOntario Health Services 
Information Database [26].

Opioid-Inclusive Harm Reduction Services: Any program that provides harm 
reduction services for opioid use.
Opioid-Inclusive Treatment Services: Bed-based treatment, bed-based sup-
portive treatment, medication-assisted treatment, intensive/day treatment, 
community-based withdrawal management, RAAM clinics, medical inpatient 
withdrawal management, crisis management and OAT programs.
Opioid-Inclusive Support Services: ASH, case management, peer/self-help, and 
support within housing.
Opioid-Inclusive Counselling Services: Individual and group counselling, and 
family support.

Health 
Canada 
Website 
[27, 28]

Safer Supply Programs 
(SSPs), Consumption 
and Treatment Services/
Supervised Consumption 
Sites (CTS/SCS), Drug 
Checking Services
Reflective as of January 
2025

Supplemental harm reduc-
tion service data on SSPs, 
CTS/SCS, and Drug Checking 
Services [27, 28].

Harm Reduction: CTS/SCS, SSPs, drug checking services, and mobile outreach.

Ontario 
Govern-
ment 
Website 
[29]

Harm Reduction Mobile 
Services
Reflective as of January 
2025

Data on mobile services that 
distribute harm reduction 
supplies [29].
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generate crude rates, first, each indicator was summed to 
get the absolute numbers for each year. Then, crude rates 
for 2022 and 2023 individually were calculated by divid-
ing the indicator with the corresponding population data 
(ex. ED visits from 2022 were divided by 2022 population 
data), and then multiplied by 100,000 to get crude rates 
per 100,000 population, which were then averaged across 
the two data years. For service availability, the number of 
services were instead divided by the 2024 population for 
each region.

Throughout the paper, crude rates are presented 
descriptively, with both crude rates and absolute num-
bers presented for each indicator in the form of a graph.

Statistical analysis
To determine if the rates were significantly different 
across geographical regions, one-way analysis of variance 
(ANOVA) was performed, followed by Tukey’s honestly 
significant difference (HSD) post hoc test if the main 
effect was significant. Model assumptions were examined 
via diagnostic plots (i.e., Q-Q plots, Histogram of Residu-
als, Residuals vs. Fitted Plot, and Residuals vs. Square 
Root of Standardized Residuals) and statistical tests (i.e., 
Shapiro Wilk Test, Levene’s Test, and Cook’s Distance). 
If homoscedasticity was violated, Welch’s ANOVA was 
used instead, followed by a Games-Howell post hoc 
test. If normality was violated, the Kruskal-Wallis test 
was used instead, followed by Dunn’s post hoc with 
Benjamini-Hochberg correction. A p-value of < 0.05 was 
considered statistically significant. All analyses were per-
formed using RStudio (Version 2024.12.0 + 467).

Ethics approval
No ethics approval was required for this study, as it exclu-
sively utilized publicly-available secondary data.

Results
Geographical distribution of ontario PHUs
Ontario’s 34 PHUs were categorized based on popula-
tion density as rural, urban, urban/rural mix, or sparsely 
populated. Of these, 19 PHUs (56%) were rural, six PHUs 
(18%) were urban/rural mix, five PHUs (15%) were urban, 
and four PHUs (12%) were sparsely populated.

The sparsely populated PHUs were primarily located 
in Northern Ontario, covering vast geographic areas 
with low population densities. The rural PHUs were dis-
tributed across Southern Ontario and parts of North 
East Ontario, with a concentration in central and east-
ern parts of the province. These PHUs were comprised 
of smaller towns and regions with moderate population 
densities. Urban/rural mix PHUs were situated in regions 
where urban centers were surrounded by rural areas, 
blending both environments. These PHUs were typically 
located around major cities in Southern Ontario and had 

high population densities. Lastly, the urban PHUs were 
concentrated in Southern Ontario, particularly within 
the Greater Toronto Area and other major metropolitan 
regions. These PHUs had very high population densi-
ties. Figure  1 illustrates the geographical distribution of 
Ontario’s PHUs.

Opioid-related harms and service availability indicators
Opioid-related harms
ED visits  Between 2022 and 2023, the average number 
of opioid-related ED visits was 12,525 with a crude rate 
of 83.0 per 100,000 population for all of Ontario. Across 
all regions, sparsely populated PHUs reported the highest 
average rate of opioid-related ED visits (161.8 per 100,000 
population), followed by rural and urban/rural mix PHUs 
(113.5 and 90.6 per 100,000 population, respectively). 
Conversely, urban PHUs had the lowest rate (60.3 per 
100,000 population). See Fig. 2(a) which highlights abso-
lute numbers and crude rates of opioid-related ED visits.

Opioid-related ED visit rates were significantly differ-
ent across rurality as assessed by omnibus test (Appen-
dix A, Table  1). Pairwise comparisons suggest sparsely 
populated PHUs had a significantly higher average 
rate compared to urban PHUs (sparsely populated vs. 
urban: p = 0.0316). No significant differences were found 
between other geographic classifications.

Hospitalizations  Between 2022 and 2023, the aver-
age number of opioid-related hospitalizations was 2,123 
with a crude rate of 14.1 per 100,000 population for all 
of Ontario. Sparsely populated PHUs reported the high-
est average rate of opioid-related hospitalizations (24.7 
per 100,000 population), followed by rural PHUs (19.6 
per 100,000 population), and urban/rural mix PHUs 
(16.8 per 100,000 population). Urban PHUs reported the 
lowest rate (9.5 per 100,000 population). See Fig.  2(b) 
for absolute numbers and crude rates of opioid-related 
hospitalizations.

Hospitalization rates were significantly different 
across rurality as assessed by omnibus test (Appendix 
A, Table 2). Rural and sparsely populated PHUs had sig-
nificantly higher rates of opioid-related hospitalizations 
compared to urban PHUs (urban vs. rural: p = 0.0064; 
urban vs. sparsely populated: p = 0.0015). No signifi-
cant differences were found between other geographical 
classifications.

Opioid-related deaths  Between 2022 and 2023, the 
average number of opioid-related deaths was 2,591 with 
a crude rate of 17.2 per 100,000 population for all of 
Ontario. Sparsely populated PHUs recorded the highest 
average rate of opioid-related deaths (44.2 per 100,000 
population), followed by rural PHUs (22.9 per 100,000 
population), urban/rural mix PHUs (18.2 per 100,000 
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population), then urban PHUs (12.5 per 100,000 popula-
tion). See Fig. 2 (c) for absolute number and crude rates of 
opioid-related deaths.

Opioid-related deaths were significantly different 
across rurality as assessed by omnibus test (Appendix 
A, Table  3). Sparsely populated PHUs had significantly 
higher rates of opioid-related deaths compared to urban 
and urban/rural mix PHUs (sparsely populated vs. urban: 
p = 0.0027 and sparsely populated vs. urban/rural mix: 
p = 0.032). No other significant differences were observed.

Opioid-inclusive programs
There were 1,581 total opioid-inclusive programs across 
Ontario as of January 2025 representing a rate of 10.2 per 
100,000 population. Service distribution varied across 
geographic classifications.

Treatment programs  There were 664 opioid-inclusive 
treatment programs across Ontario as of January 2025, 
representing a rate of 4.3 per 100,000 population. Sparsely 

populated PHUs had the highest rate of treatment pro-
grams (23.2 per 100,000 population), followed by rural 
PHUs (6.0 per 100,000 population), urban/rural mix 
PHUs (4.2 per 100,000 population), then urban PHUs (2.6 
per 100,000 population). See Fig.  3 (a) which highlights 
absolute numbers and crude rates of opioid-inclusive 
treatment services.

The availability of treatment programs was signifi-
cantly different across rurality as assessed by omnibus 
test (Appendix A, Table 6). Sparsely populated PHUs had 
significantly higher rates of opioid-inclusive treatment 
programs compared to urban, urban/rural mix, and rural 
PHUs (sparsely populated vs. urban: p = 0.0004, sparsely 
populated vs. urban/rural mix: p = 0.0136, and sparsely 
populated vs. rural p = 0.0194). Rural PHUs were also 
significantly higher than urban PHUs (urban vs. rural: 
p = 0.0185).

Support programs  There were a total of 150 support 
programs across Ontario as of January 2025, represent-

Fig. 1  Geographical Distribution of Ontario PHUs
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ing a rate of 1.0 per 100,000 population. Sparsely popu-
lated PHUs reported the highest rate of support programs 
(7.0 per 100,000 population), followed by rural PHUs (1.6 
per 100,000 population), urban/rural mix PHUs (0.9 per 
100,000 population), then urban PHUs (0.4 per 100,000 
population). See Fig. 3 (b) which highlights absolute num-
bers and crude rates of opioid-inclusive support services.

There were no significant differences found in the rate 
of support services between geographic regions (Appen-
dix A, Table 7).

Counselling programs  There were a total of 681 coun-
selling programs across Ontario as of January 2025, rep-
resenting a rate of 4.4 per 100,000 population. Sparsely 
populated PHUs reported the highest rate of counsel-
ling programs (30.2 per 100,000 population), followed by 
rural PHUs (7.6 per 100,000 population), urban/rural mix 
PHUs (3.3 per 100,000 population), then urban PHUs (2.0 
per 100,000 population). See Fig.  3 (c) which highlights 
absolute numbers and crude rates of opioid-inclusive 
counselling services.

The rate of counselling programs was significantly 
different across rurality as assessed by omnibus test 
(Appendix A, Table 9). The rate of counselling programs 
in urban PHUs were significantly lower than rural and 

sparsely populated PHUs (urban vs. rural: p = 0.014 and 
urban vs. sparsely populated p = 0.0009). Urban/rural 
mix PHUs were also significantly lower than rural and 
sparsely populated PHUs (urban/rural mix vs. rural: 
p = 0.0366 and urban/rural mix vs. sparsely populated 
p = 0.0018). Rural PHUs reported significantly lower rates 
than sparsely populated PHUs (rural vs. sparsely popu-
lated: p = 0.0366).

Harm reduction services  There were a total of 86 harm 
reduction programs across Ontario as of January 2025, 
representing a rate of 0.6 per 100,000 population. Sparsely 
populated PHUs had the highest rate of harm reduction 
programs (1.7 programs per 100,000 population), fol-
lowed by urban/rural mix PHUs (0.6 per 100,000 popu-
lation) and urban PHUs (0.6 per 100,000 population), 
then rural PHUs (0.4 per 100,000 population). See Fig. 3 
(d) which highlights absolute numbers and crude rates of 
opioid-inclusive harm reduction services.

There were no significant differences found in the rate 
of harm reduction services between geographic regions 
(Appendix A, Table 8).

Fig. 2  The 2022-2023 average number and rate of opioid-related harms in urban, urban/rural mix, rural, and sparsely populated regions in Ontario. The 
following indicators are presented: (a) ED visits, (b) Hospitalizations, and (c) Deaths
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OAT provision
OAT prescribers  Between 2022 and 2023, the average 
number of OAT prescribers was 13,795 with a crude rate 
of 91.4 per 100,000 population for all of Ontario. Sparsely 
populated PHUs reported the highest average rate of OAT 
prescribers (295.5 per 100,000 population). Rural PHUs 

also reported higher-than-average rates (152.3 per 100,000 
population), followed by urban/rural mix PHUs (94.5 per 
100,000 population), while urban PHUs reported the low-
est rate (49.1 per 100,000 population). See Fig. 4 (a) for 
an overview of crude rates and absolute numbers of OAT 
prescribers. However, these figures may not accurately 

Fig. 4  The 2022-2023 average number and rate of OAT prescribers and engagement in urban, urban/rural mix, rural, and sparsely populated regions in 
Ontario. The following indicators are presented: (a) OAT Prescribers, and (b) OAT Engagement

 

Fig. 3  The number and rate of opioid-inclusive services in urban, urban/rural mix, rural, and sparsely populated regions in Ontario. The following indica-
tors are presented: (a) Treatment Services, (b) Support Services, (c) Counselling Services, and (d) Harm Reduction Services
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reflect the true distribution of prescribers, as individual 
providers can be counted in multiple regions.

The rate of OAT prescribers varied significantly 
across rurality as assessed by omnibus test (Appendix 
A, Table 5). Urban PHUs had significantly lower rates of 
OAT prescribers compared to rural and sparsely popu-
lated PHUs (urban vs. rural: p < 0.0001 and urban vs. 
sparsely populated: p < 0.0001). Additionally, urban/rural 
mix PHUs had significantly lower rates compared to rural 
and sparsely populated PHUs (urban/rural mix vs. rural: 
p = 0.0063 and urban/rural mix vs. sparsely populated 
PHUs p < 0.0001). Furthermore, sparsely populated PHUs 
had significantly higher rates compared to rural PHUs 
(sparsely populated vs. rural: p < 0.0001).

OAT engagement  Between 2022 and 2023, the average 
number of OAT clients was 67,074 with a crude rate of 
444.4 per 100,000 population for all of Ontario. Sparsely 
populated PHUs reported the highest average rate of OAT 
engagement (2000.4 OAT clients per 100,000 popula-
tion). Rural PHUs also reported higher-than-average rates 
(697.8 per 100,000 population), followed by urban/rural 
mix PHUs (491.3 per 100,000 population), while urban 
PHUs reported the lowest rate (220.7 per 100,000 popula-
tion). See Fig. 4 (b) for an overview of the crude rates and 
number of OAT clients in Ontario.

OAT engagement varied significantly across rurality as 
assessed by omnibus test (Appendix A, Table  6). Urban 
PHUs had significantly lower rates of OAT engagement 
compared to rural and urban/rural mix PHUs (urban vs. 
rural: p < 0.0001 and urban/rural mix: p = 0.049). There 
were no significant differences found in the rate of OAT 
engagement between other geographic regions.

Distribution of harm reduction supplies
Naloxone distribution  Between 2022 and 2023, the aver-
age number of naloxone doses distributed was 1,711,720 
with a crude rate of 11,316 per 100,000 population for all 
of Ontario. Sparsely populated PHUs reported the high-
est average rate of naloxone dose distribution (26,140 
naloxone doses per 100,000 population). Urban/rural mix 
PHUs also reported higher-than-average rates (16,686 per 
100,000 population), followed by rural PHUs (11,564 per 
100,000 population), while urban PHUs reported the low-
est rate (8,195 per 100,000 population). See Fig. 5 (a) for 
an overview of the crude rates and number of naloxone 
kits distributed in Ontario.

Naloxone distribution did not vary significantly across 
rurality as assessed by omnibus test (Appendix A, 
Table 10).

Needle distribution  Between 2022 and 2023, the aver-
age number of needles distributed was 19,380,751 with 
a crude rate of 128,381 per 100,000 population for all of 
Ontario. Sparsely populated PHUs reported the highest 
average rate of needles distributed (730,044 needles per 
100,000 population). Rural PHUs also reported higher-
than-average rates (163,592 per 100,000 population), fol-
lowed by urban/rural mix PHUs (138,913 per 100,000 
population), while urban PHUs reported the lowest rate 
(77,492 per 100,000 population). See Fig. 5 (b) for an over-
view of the crude rates and number of naloxone kits dis-
tributed in Ontario.

Needle distribution varied significantly across rural-
ity as assessed by omnibus test (Appendix A, Table 11). 
Urban PHUs had significantly lower rates of needle dis-
tribution compared to sparsely populated PHUs (urban 
vs. sparsely populated: p = 0.0081). There were no signifi-
cant differences found in the rate of needle distribution 
between other geographic regions.

Fig. 5  The 2022-2023 average number and rate of naloxone dose and needle distribution in urban, urban/rural mix, rural, and sparsely populated regions 
in Ontario. The following indicators are presented: (a) Naloxone Dose Distribution, and (b) Needle Distribution
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Discussion
This study presents data on the absolute number and 
crude rates of various opioid-related indicators, high-
lighting significant geographic disparities in opioid-
related harms, opioid-inclusive service provision, and the 
distribution of harm reduction supplies across Ontario. 
While opioid-related harms affect all PHUs, sparsely pop-
ulated and rural PHUs face a disproportionate impact, 
with consistently higher rates of opioid-related ED vis-
its, hospitalizations, and deaths. At the same time, while 
some sparsely populated PHUs report higher rates of ser-
vice availability, particularly opioid-inclusive treatment 
programs, the persistently high rates of opioid-related 
harms may suggest a disconnect between service pres-
ence and actual accessibility, appropriateness, or impact. 
Finally, sparsely populated PHUs report the highest rate 
of the distribution of harm reduction supplies, highlight-
ing that harm reduction supplies are commonly utilized, 
when available, in these regions.

Interpreting opioid-related harms and service provision: a 
complete picture
Our findings highlight the need to present all opioid-
related data, including service provision and distribution 
of harm reduction supplies in both absolute numbers 
and crude rates. When data are presented solely in abso-
lute terms, opioid-related harms (ED visits, hospitaliza-
tions, and deaths) appear most concentrated in urban 
areas, however, when considering crude rates, the bur-
den of opioid-related harms is disproportionately higher 
in sparsely populated and rural PHUs. A similar pattern 
emerges when looking at the distribution of harm reduc-
tion supplies, specifically needles, where absolute num-
bers reveal that needle distribution in urban PHUs was 
highest, whereas crude rates reveal that sparsely popu-
lated PHUs far surpass urban PHUs.

The importance of presenting both crude rates and 
absolute numbers is also evident when examining opioid-
inclusive services. For instance, while sparsely populated 
PHUs report the highest crude rate of harm reduction 
services, they are served by only six harm reduction pro-
grams in total. In contrast, urban PHUs have 45 harm 
reduction programs, significantly more in absolute terms, 
but report a lower rate of service provision. These dis-
crepancies are likely due to different population sizes, 
where urban PHUs have substantially larger populations 
rather than a higher per capita burden of opioid-related 
harms [15]. For example, in 2024, urban PHUs had a 
combined population size of nearly 8 million, while rural 
PHUs had approximately four million residents, and 
sparsely populated PHUs collectively had a population of 
just 357,156 residents [22]. This contrast illustrates how 
relying on either measure alone can misrepresent the 
actual availability and accessibility of services in a given 

region. For policymakers, community leaders, decision-
makers, and service providers, a comprehensive under-
standing of both metrics ensures informed, data-driven 
decisions about where resources and interventions are 
most urgently needed.

Geographic disparities in opioid-related harms and opioid-
inclusive services
Our findings show that the rates of opioid-related harms 
in both rural and sparsely populated PHUs significantly 
exceed those in urban regions, which contrasts the high 
absolute numbers of opioid-related harms in urban 
PHUs, which is consistent with research from Canada 
and the United States highlighting the disproportionate 
burden of opioid-related harms in rural and sparsely pop-
ulated areas [7, 15]. For example, rates of opioid-related 
ED visits and hospitalizations in sparsely populated 
PHUs were over 2.5 times higher than those in urban 
PHUs, while opioid-related deaths were 3.5 times higher. 
Further, rural PHUs reported rates approximately double 
that of urban PHUs for every opioid-related harm indi-
cator. Notably, both sparsely populated and rural PHUs 
reported rates above the provincial average for every 
opioid-related harm indicator, whereas urban PHUs con-
sistently fell below the provincial average. Ongoing sur-
veillance data from 2024 further reinforce these findings, 
showing that sparsely populated PHUs continue to expe-
rience the highest rates of opioid-related harms, while 
urban PHUs consistently report the lowest rates [22]. 
For example, preliminary 2024 data show that sparsely 
populated PHUs reported an average crude rate of 45.4 
ED visits per 100,000 population (n = 162), compared to 
urban PHUs which reported an average crude rate of 15.8 
ED visits per 100,000 population (n = 1237) [22]. These 
disparities highlight a heightened risk of severe health 
outcomes within sparsely populated and rural PHUs.

Building on these persistent disparities in opioid-
related harms, this study highlights a critical misalign-
ment between the provision of opioid-inclusive services 
and the needs of local communities, particularly regard-
ing harm reduction programs. While sparsely populated 
PHUs report the highest crude rates of harm reduction 
programs (more than double both the provincial average 
and that of urban PHUs), these rates do not reflect the 
true accessibility of services within these regions. In real-
ity, 50% of all harm reduction programs in Ontario are 
concentrated in urban PHUs, while sparsely populated 
PHUs, despite experiencing the highest rates of opioid-
related harms, account for only 7% of these programs, all 
of which are concentrated within one PHU [17]. 

Expanding access to harm reduction supplies in rural 
and sparsely populated PHUs is essential to meet grow-
ing demand. For instance, needle distribution rates in 
sparsely populated PHUs are approximately 9.5 times 
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higher than in urban PHUs and 5.5 times higher than 
the provincial average. Naloxone distribution rates are 
similarly elevated, over three times higher than in urban 
PHUs and double the provincial average. These figures 
indicate substantial reliance on harm reduction supplies 
in these regions. However, despite higher rates of dis-
tribution, service gaps exist. An interactive map by the 
Ontario Harm Reduction Distribution Program (OHRDP) 
illustrates that many communities across Northern 
Ontario, including numerous Indigenous communities, 
lack any local programs distributing harm reduction sup-
plies [31]. This suggests that while distribution rates are 
high, they may be centralized within a small number of 
Northern communities, leaving large areas without ade-
quate access. Given the limited number of harm reduc-
tion programs and the geographic isolation of many 
communities within sparsely populated PHUs, current 
service availability is unlikely to meet the full extent of 
each communities need. These findings emphasize the 
importance of not only scaling up harm reduction pro-
grams in these regions but also expanding the decentral-
ized distribution of harm reduction supplies to improve 
equitable access across sparsely populated PHUs.

Importantly, proximity to harm reduction services 
plays a crucial role in shaping service utilization and 
health outcomes. Individuals residing in rural and 
sparsely populated PHUs often face significant geo-
graphic barriers to accessing harm reduction services, 
which can lead to increased engagement in high-risk 
behaviors, such as needle sharing and reuse if these sup-
plies are not closely accessible [32], and higher rates of 
overdose mortality [33, 34]. For example, research from 
Toronto found that half of PWUD were willing to travel 
up to 10 blocks to access a supervised injection facility, 
while in Ottawa, 40% of PWUD shared they would walk 
no more than 10 min to access such a service [35]. These 
findings underscore the importance of close and conve-
nient access to opioid-inclusive services, particularly in 
regions where distance can be a critical barrier to care.

While urban PHUs maintain relatively high absolute 
numbers across all service types (treatment, support, 
counselling, and harm reduction services), service pro-
vision in sparsely populated and rural PHUs appears 
more concentrated in specific areas, particularly opioid-
inclusive treatment services. For example, rural PHUs 
reported the highest absolute number of treatment pro-
grams in the province, while harm reduction services 
remain disproportionately lacking. This distinction is 
further reflected in the distribution of OAT prescribers. 
Sparsely populated PHUs reported OAT prescriber rates 
over three times the provincial average and six times 
that of urban PHUs, while rural PHUs reported rates 
1.5 times the provincial average and three times that of 
urban PHUs. These elevated rates of OAT prescribers 

in rural and sparsely populated PHUs may reflect both 
a lack of alternative opioid-inclusive services (such as 
harm reduction or counselling) and an overreliance on 
OAT as one of the few accessible treatment options. In 
contrast, urban PHUs offer a more diverse range of opi-
oid-inclusive services, including withdrawal manage-
ment programs, outpatient addiction services, and CTS/
SCS, allowing for a broader range of treatment pathways 
beyond OAT alone.

The need for tailored interventions: potential barriers to 
accessibility in rural and sparsely populated PHUs
Despite the reported availability of opioid-inclusive ser-
vices, with the exception of harm reduction programs, 
opioid-related harms remain highest in rural and sparsely 
populated PHUs, suggesting that structural and systemic 
barriers play a significant role in driving these disparities. 
Geographic isolation, centralized services, long emer-
gency response times, and limited transportation options 
can delay life-saving interventions, such as naloxone 
administration or access to addiction treatment, even 
when services technically exist [6, 15, 36, 37]. In North-
ern Ontario, for example, the four sparsely populated 
PHUs cover a vast 705,235 km, making service access 
particularly difficult [18]. Seasonal weather conditions, 
especially during winter, and the absence of public trans-
portation further exacerbates these barriers, with some 
communities only accessible by air travel [8, 18]. While 
fly-in providers do offer services like OAT in certain 
remote communities, these visits require extensive coor-
dination and are infrequent. In some cases, a temporary 
physician may fly in once a month to initiate new OAT 
clients, with follow-up care relying heavily on virtual ser-
vices; a model that remains less accessible than the con-
tinuous, in-person care available in urban settings [38]. 

Beyond geographic barriers, social determinants of 
health, such as poverty, housing instability, unemploy-
ment, and experiences of racism and stigma, dispro-
portionately affect rural and sparsely populated PHUs, 
increasing vulnerability to opioid use and related harms 
in these regions [8, 39, 40]. These challenges are further 
compounded for Indigenous populations, who face addi-
tional systemic inequities rooted in the ongoing impacts 
of colonization, intergenerational trauma, and structural 
discrimination within healthcare, housing and social sup-
port systems, resulting in further barriers to accessing 
culturally safe and appropriate care [41, 42]. Rural and 
sparsely populated areas also report higher rates of pov-
erty and job loss, both of which are known risk factors for 
opioid-related harms [6]. Stigma is particularly critical to 
address in these regions, where concerns about privacy 
and confidentiality often discourage individuals from 
seeking treatment or accessing harm reduction services 
and supplies [8]. In smaller communities, fear of being 
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recognized by others frequently prevents people from 
engaging with available supports [8, 43]. Ultimately, these 
socioeconomic factors, combined with the pervasive 
stigma associated with drug use create significant barri-
ers to care, reinforce isolation and contribute to cycles of 
addiction and harm, even when services are present [8, 
39, 41, 42]. 

Additionally, the limited harm reduction services in 
rural and sparsely populated PHUs has critical implica-
tions for overdose prevention and public health, par-
ticularly given the strong evidence supporting their 
effectiveness in reducing opioid-related harms by pre-
venting overdoses and facilitating timely medical inter-
vention [15, 40, 44–47]. For example, Thunder Bay’s 
CTS/SCS which integrated an SSP and drug checking 
services, demonstrated positive health outcomes [47]. 
Between October 2022 and March 2024, the site reported 
a 92% reduction in overdoses among clients, with no fatal 
overdose, and 50% of SSP clients reported fewer ED visits 
since enrollment, largely attributed to improved access 
to primary care and wraparound supports [46]. Despite 
these successes, this site, along with nine other CTS/
SCS in Ontario, have closed as of April 1, 2025, following 
policy changes by the Ontario government [48]. Addi-
tionally, funding for SSPs has expired, and future applica-
tions for CTS/SCS and SSPs must now receive provincial 
approval prior to seeking future funding, further threat-
ening the already limited availability of harm reduction 
programs, particularly in regions where services are most 
needed [49]. 

Addressing geographic disparities
Given that opioid-related harms remain highest in rural 
and sparsely populated areas despite reported service 
provision, addressing these disparities requires more than 
simply increasing the number of available services. Many 
individuals face barriers to engaging in formal treat-
ment due to personal circumstances, previous negative 
experiences with healthcare providers, or rigid program 
requirements such as abstinence from polysubstance use, 
frequent urine testing, or limited treatment options [17, 
38]. OAT programs must be culturally safe and delivered 
by trained professionals who address stigma and provide 
judgement-free care [50]. This is especially important in 
Northern and sparsely populated PHUs, where Indig-
enous populations represent a large proportion of resi-
dents, and where Indigenous healing practices should be 
integrated in models of care [17, 41]. 

Expanding telehealth and virtual services represents an 
important strategy to bridge service gaps in geographi-
cally isolated and underserved communities. Telehealth 
platforms have demonstrated success in improving 
access to OAT, reducing geographic barriers, and achiev-
ing health outcomes comparable to in-person care for 

individuals with OUD [17, 39, 43, 51]. Virtual overdose 
monitoring services, where peer workers remotely super-
vise drug use and can initiate emergency responses if 
needed, offer additional support but cannot fully replace 
in-person supervision, particularly in rural and sparsely 
populated regions where emergency response times may 
be delayed [37, 52]. 

Mobile units and secondary distribution programs (or 
satellite sites) should also be expanded to improve access 
to harm reduction programs and supplies, especially in 
communities without fixed-site services. Research has 
shown that mobile units can be highly effective in rural 
settings. For example, an evaluation of a mobile CTS/SCS 
in rural British Columbia found that over 90% of clients 
reported positive experiences, citing improved access to 
safer consumption spaces and harm reduction resources 
[53]. Mobile programs that partner with local organiza-
tions and offer wraparound supports, such as wound 
care, social services, and referrals can further enhance 
their reach and impact within underserved communities 
[54]. However, operational challenges remain, includ-
ing weather-related service interruptions, transportation 
barriers, and difficulties maintaining appropriate condi-
tions within mobile units, particularly in harsh winter 
climates [53]. Secondary distribution programs have also 
proven successful in expanding access to harm reduction 
supplies in urban areas, yet limited research exists on 
their implementation in non-urban regions where they 
may offer particular benefit for remote and dispersed 
populations [35]. As such, while mobile and telehealth 
services are essential tools for improving service reach in 
rural and sparsely populated PHUs, they should comple-
ment, not replace fixed-site programs to ensure sustain-
able, reliable and equitable access to care.

Additionally, the voluntary merging of some rural 
and sparsely populated PHUs in Ontario presents both 
opportunities and challenges [55]. While mergers may 
improve system coordination and reduce administra-
tive costs, concerns arise when mergers require a mini-
mum population base of 500,000, a threshold difficult to 
achieve in low-density regions without combining mul-
tiple geographically vast areas [56]. Such mergers risk 
expanding service areas so significantly that access to 
care, especially harm reduction and emergency services, 
could be further compromised. Centralizing services in 
larger hubs may force individuals in remote communi-
ties to travel even greater distances for care, exacerbat-
ing existing barriers. This has led some PHUs, such as 
Northwestern and Thunder Bay, to opt out of merging, 
citing concerns that expanded service areas would hin-
der rather than improve service provision [57]. Moving 
forward, any merger or restructuring efforts must be 
carefully designed to prioritize local access and address 
the unique needs of rural and sparsely populated PHUs. 
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Without such considerations, PHU mergers risk deepen-
ing existing inequities in opioid-related harms and ser-
vice provision, further disadvantaging regions already 
disproportionately impacted by the overdose crisis.

Limitations
This study has several limitations. Firstly, discrepancies 
exist across databases reporting opioid-related health 
indicators, such as ED visits, hospitalizations, and deaths. 
Individual PHU websites often report higher rates than 
PHO’s “Substance Use and Harms” tool, yet PHO was 
selected as the primary data source due to its compre-
hensiveness and consistency, as individual PHU websites 
do not always provide quarterly data. For example, PHO’s 
“Substance Use and Harms” tool reported 1,263 opioid-
related ED visits in Ottawa Public Health in 2023, while 
Ottawa’s Overdose Overview reported 1,338 ED visits in 
2023 [58]. 

Secondly, no existing database classifies Ontario’s 
PHUs into urban, urban/rural mix, rural, and sparsely 
populated categories, necessitating our own classification 
based on Statistics Canada’s Health Region Peer Groups. 
While this approach offers a structured framework, 
it may not fully capture the nuances of opioid-related 
harms and service needs across the province.

Thirdly, there are gaps between reported and actual 
service availability. ConnexOntario, the most compre-
hensive service directory, relies on voluntary submis-
sions, meaning some programs may not be listed. Service 
details are verified only once per year, potentially leading 
to outdated or incomplete data. For example, ConnexOn-
tario, identified 22 harm reduction programs, whereas 
cross-referencing with Health Canada’s website identified 
87, though this count only included CTS/SCS, SSPs, drug 
checking programs, and mobile outreach services. Addi-
tionally, ConnexOntario categorizes programs by their 
primary service type, potentially underrepresenting ser-
vices that offer multiple forms of support.

Fourth, while this study draws on opioid-related harm 
data and harm reduction supply distribution data from 
2022 to 2023, opioid-inclusive service data reflect the 
most recent information available as of January 2025. 
The use of these datasets remains appropriate, as trends 
in opioid-related harms have remained consistent over 
time, supporting the validity of the findings and their rel-
evance to current service needs.

Lastly, OAT prescriber counts are based on client 
location rather than prescriber location, as reported by 
ODPRN. As a result, OAT prescribers may be counted 
in multiple PHUs, potentially inflating OAT prescriber 
numbers when aggregated across regions.

Conclusion
The overdose crisis in Ontario is not limited to urban 
centers, it is an escalating public health emergency in 
rural and sparsely populated PHUs. While urban PHUs 
report the highest absolute numbers of opioid-related 
harms, crude rates reveal a more troubling reality; 
sparsely populated and rural PHUs experience the high-
est burden of opioid-related ED visits, hospitalizations, 
and deaths. Further, the prevalence of OAT prescribers 
and utilization, and needle and naloxone distribution, 
in conjunction with a lack of harm reduction services 
in rural and sparsely populated PHUs–evidenced by the 
centralization and low absolute numbers of harm reduc-
tion programs–demonstrate the need for alternative 
opioid-inclusive services, such as SSPs and CTS/SCS; all 
of which have been significantly scaled back in Ontario 
due to forced closures and funding expirations. As such, 
relying solely on either absolute numbers or crude rates 
in data may mislead decision-makers into underestimat-
ing the crisis in non-urban areas, resulting in dispropor-
tionate funding and resource allocation in urban areas, 
while sparsely populated and rural regions continue to 
experience worsening opioid-related harms with inad-
equate support. Understanding the geographic variations 
in opioid-related harms and service provision is critical 
in providing insights into the disparities faced by rural 
and non-urban communities. Without targeted service 
interventions for rural and sparsely populated communi-
ties, the disparities in opioid-related health outcomes will 
continue to grow, as services designed for urban commu-
nities are not successful in more geographically isolated 
areas, leaving the most vulnerable populations at an even 
greater risk of preventable overdose and death. Address-
ing these disparities is key to reducing opioid-related 
mortality and ensuring equitable access to life-saving 
services across Ontario. Furthermore, this research 
can lay the groundwork for a more coordinated provin-
cial response, ensuring that all individuals, regardless 
of geography, receive the care and support they need to 
combat the overdose crisis effectively.
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