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Summary of the National Advisory Committee on 
Sexually Transmitted and Blood-Borne Infections 
(NAC-STBBI) Statement: Recommendations 
on Screening for Chlamydia trachomatisChlamydia trachomatis and 
Neisseria gonorrheaNeisseria gonorrhea in Pregnancy, 2023
Shamila Shanmugasegaram1*, Ulrick Auguste1, Nancy Santesso2, Jared Bullard3, Gina Ogilvie4,5, 
Mark H Yudin6,7, Annie-Claude Labbé8,9

Abstract

Background: Chlamydia trachomatis and Neisseria gonorrhoea are the most common bacterial 
sexually transmitted infections globally and the most common of the reported sexually 
transmitted infections in Canada. Undetected and untreated infections in pregnant women/
pregnant individuals could lead to adverse pregnancy outcomes and risk of ophthalmia 
neonatorum and neonatal pneumonia in neonates.

Objective: In 2023, the National Advisory Committee on Sexually Transmitted and Blood-
Borne Infections (NAC-STBBI) updated the Public Health Agency of Canada’s (PHAC) 
recommendations on prenatal screening for C. trachomatis and N. gonorrhoea to optimize the 
prevention of adverse pregnancy outcomes, as well as ophthalmia neonatorum and neonatal 
pneumonia.

Methods: A health technology assessment and a systematic review were undertaken. 
A decision-analytic model was used due to lack of comparative studies on the effects 
of screening strategies on adverse pregnancy outcomes, ophthalmia neonatorum and 
neonatal pneumonia that met the inclusion criteria. The Working Group used the Grading of 
Recommendations, Assessment, Development, and Evaluation (GRADE) approach to develop 
the recommendations. The recommendations were peer-reviewed, voted by the NAC-STBBI 
and shared with stakeholder groups and Canadian provinces and territories.

Results: Screening all pregnant women/pregnant individuals at first and third trimesters and 
screening high-risk individuals at first trimester and all at third trimester strategies are cost-
effective regardless of the different assumptions in non-high-risk and high-risk settings. Overall, 
testing in pregnancy is acceptable to pregnant women/pregnant individuals, but there may be 
some feelings of stigma when the offered testing is perceived to be targeted.

Conclusion: The relevant PHAC STBBI guides were updated in 2023 with the NAC-STBBI 
recommendations. This work could be adopted or adapted by guideline development groups 
in Canadian provinces and territories, as well as in other countries, as appropriate, considering 
factors that are specific to the settings.
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Introduction

The Public Health Agency of Canada (PHAC) provides national 
leadership for the prevention and control of sexually transmitted 
and blood-borne infections (STBBI) through the development 
of evidence-based public health guidelines (1). Starting in 2019, 
the recommendations in these guidelines (formerly the Canadian 
Guidelines on Sexually Transmitted Infections) are being 
developed by the National Advisory Committee on STBBI (NAC-
STBBI), an external advisory body of subject matter experts 
from across Canada using a rigorous, systematic and transparent 
process (unpublished document, Shanmugasegaram S/Public 
Health Agency of Canada, Methods Manual for the Public 
Health Agency of Canada Sexually Transmitted and Blood-Borne 
Infections Recommendations, 2019) (1,2).

Chlamydia trachomatis (CT) and Neisseria gonorrhoea (NG) 
are the most common bacterial sexually transmitted infections 
(STIs) globally (3) and the most frequent of the reported STI in 
Canada (4). Between 2010 and 2019, rates of reported cases 
of CT infection increased by 33.1% (94,716–139,386 cases; 
278.5–370.8 per 100,000 population) and those of NG infection 
increased by 181.7% (11,381–35,443 cases; 33.5–94.3 per 
100,000 population) in Canada (4,5). Chlamydia trachomatis and 
NG infections are often asymptomatic in females (6). Undetected 
and untreated infections in pregnant women/pregnant 
individuals (PWPI) could lead to pregnancy-related complications, 
sexual transmission, and transmission to neonates in the perinatal 
period (7,8). Untreated CT infection in the birthing parent carries 
a 30%–50% risk of ophthalmia neonatorum and a 10%–20% risk 
of CT pneumonia (9) and NG infection in the birthing parent 
carries a 30% risk of the neonate developing ophthalmia 
neonatorum (10,11).

In 2016, the Canadian Paediatric Society posted a position 
statement (reaffirmed in January 2021) advocating for the 
enhancement of programs for routine screening and treatment 
of pregnant women (12). Canadian studies show that prenatal 
screening rates for CT and NG infections are suboptimal 
with approximately 15%–22% of pregnant persons not being 
screened at least once for these infections (13–15). Given the 
increasing rates of reported cases of CT and NG in the general 
population and suboptimal rates of prenatal screening for 
CT and NG in Canada, in 2023 the NAC-STBBI reviewed and 
updated PHAC’s previous recommendations (16,17) on prenatal 
screening for CT and NG infections to optimize the prevention of 
adverse pregnancy outcomes, as well as ophthalmia neonatorum 
and neonatal pneumonia. A summary of the guideline (18) 
is provided herein. This work could be adopted or adapted 
by guideline development groups in Canadian provinces 
and territories, as well as in other countries, as appropriate, 
considering factors that are specific to the settings.

Methods

After prioritizing the topic for recommendation development, 
a Working Group composed of experts from NAC-STBBI was 
formed to develop the recommendations. The Working Group 
developed the questions and an external evidence review 
team prepared the protocol. Working Group members and 
a patient group rated the relative importance of outcomes 
(both beneficial and harmful) for decision-making, based on 
the Grading of Recommendations, Assessment, Development 
and Evaluation (GRADE) approach (19). The external evidence 
review team conducted a health technology assessment 
consisting of a clinical review, an economic analysis and a 
review of patients’ perspectives and experiences (20,21). The 
outcomes of importance considered for the development of the 
recommendations are as follows:

•	 Number and percent of NG and/or CT infections detected 
at screening (including new or repeat infections)

	◦ Surrogate outcome: number of females treated for 
infection

	◦ Surrogate outcomes: true positives and false negatives 
and false positives and true negatives

•	 Adverse obstetric outcomes (preterm and still births)
•	 Number of females declining screening
•	 Anxiety/fears
•	 Number and percent of ophthalmia neonatorum cases
•	 Number and percent of neonatal pneumonia cases
 
The eligibility criteria for the evidence reviews performed to 
develop the recommendations included studies conducted in 
countries comparable to Canada’s healthcare context. In the 
absence of published literature evidence, the Working Group 
considered other types of evidence, including surveillance and 
epidemiology information and a decision-analytic model to 
support the development of the recommendations. The external 
evidence review team constructed a decision-analytic model 
of prenatal screening for NG and/or CT infections to predict 
the outcomes for PWPI and their newborns in Canada (20). The 
model evaluated the impact of strategies for screening all or 
only high-risk PWPI at first, second and/or third trimesters and at 
labour, over approximately one year.

Published literature and clinical experts in obstetrics and 
gynecology, as well as in adult and paediatric infectious diseases 
informed the structure and inputs. Given uncertainties of some 
model parameters and assumptions in the base-case analysis, 
sensitivity analyses were performed, assuming a lifetime 
horizon, higher prevalence of infections in PWPI, higher rates of 
transmission to newborns, lower costs of tests, and greater risk 
of poor outcomes in PWPI with NG or CT. Outcomes included 
neonatal CT or NG infections, adverse outcomes to PWPI, 
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preterm births, quality-adjusted life years (QALY) and costs. 
Further details on the decision-analytic model considerations 
are available (see Appendix, Supplemental material, List S1) 
(22,23). A systematic review on acceptability, feasibility, equity 
and resource use of prenatal screening for NG and CT was also 
conducted to support the development of the recommendations 
(24).

The GRADE Evidence to Decision framework was drafted to help 
the Working Group use evidence in a structured and transparent 
way to develop the recommendations (19). The Working Group 
assessed the balance between benefits and harms, patient 
values and preferences, resource use, equity, acceptability 
and feasibility using the GRADE approach (19). The Working 
Group also drafted the recommendations using the GRADE 
wording for direction and strength (19,25). The NAC-STBBI 
Statement, including details such as the evidence considered 
and the recommendations, was prepared. The recommendations 
were reviewed by external peer-reviewers (outside of NAC-
STBBI) with expertise in obstetrics and gynaecology and adult 
and paediatric infectious diseases, voted by the NAC-STBBI 
members and shared with Canadian provinces and territories 
and relevant stakeholder groups. The NAC-STBBI Statement 
was published on PHAC’s website in May 2023 (18). The relevant 
PHAC STBBI guides were updated in 2023 with the NAC-STBBI 
recommendations.

Results

Systematic reviews of the benefits, harms, feasibility, 
acceptability, resource use and the impact on equity of different 
screening strategies for NG and CT screening in PWPI were 
conducted (20,21,24). Given the lack of published literature 
directly comparing different screening strategies, a decision-
analytic model specific to the Canadian setting was used 
to inform the recommendations. Table 1 shows a summary 
of the evidence on the effect of select screening strategies 
on important outcomes to PWPI and their newborns. Other 
strategies were also considered during the recommendation 
development process (see Appendix, Supplemental material, 
Table S1).

Evidence suggests that, as screening is added to each trimester 
(whether screening all individuals or high-risk groups, i.e., 
younger than 25 years), there are fewer number of newborns 
with infection; however, providing screening at the third 
trimester (in particular for all) may reduce the numbers the most 
compared to adding screening at the first or second trimester(s). 
Although the sensitivity and specificity of the assays for the 
detection of NG and CT are high, there is still a risk of false 
negative (resulting in a missed infection at that trimester) and 
false positive (resulting in treatment of individuals who do not 
have an infection) results; however, the evidence from the model 
suggests that there are little to no differences in those numbers 
between the different strategies.

While the absolute cost differences are small, there are 
differences in QALY (i.e., the cost per additional benefit of a 
strategy compared to another strategy) with high-risk screening. 
When reviewing most strategies across the analyses, the 
evidence suggests that adding screening at more trimesters and 
screening all at a trimester was more costly and provided fewer 
benefits. Strategy 2 (screening all at first and third trimester) 
and Strategy 3 (screening high-risk individuals at first trimester 
and all at third trimester) may be cost-effective (more health 
benefit at a lower cost) regardless of the different assumptions 
in non-high-risk and high-risk settings. Although the costs per 
additional benefit were lower when screening all only in the 
third trimester (Strategy 4), there were more infections than with 
Strategy 2 or Strategy 3. Data for Strategy 1, where all PWPI are 
screened at first and third trimesters and high-risk individuals 
are screened at second trimester, may still be cost-effective but 
the cost per additional benefit was remarkably higher than the 
other strategies. Adding screening to the second trimester (e.g., 
Strategy 6 versus Strategy 5), did not reduce newborn infections 
and was still costly.

There is some evidence available about the feasibility and 
acceptability of screening for NG and CT infections in PWPI (24). 
Overall, testing in pregnancy may be acceptable to PWPI (26), 
but there may be some feelings of stigma when they are offered 
testing and it is perceived to be targeted (27). This could be 
reduced by offering universal testing (26).

Recommendations

For the purpose of these recommendations (18), screening 
is defined as testing asymptomatic individuals. The following 
recommendations apply to screening of asymptomatic PWPI. 
These recommendations do not replace recommendations to 
test and treat PWPI who have symptoms compatible with NG or 
CT infection or after sexual contact with a person known to have 
a NG or CT.

The NAC-STBBI suggests screening all PWPI for NG and CT 
during the first trimester or at the first antenatal visit, and again 
in the third trimester (conditional recommendation; low certainty 
evidence). 

The NAC-STBBI suggests screening PWPI at the time of labour 
for NG and CT in any of the following situations (conditional 
recommendation; low certainty evidence):

•	 No prenatal screening has occurred (no valid results 
available at the time of labour)

•	 Third trimester screening has not occurred
•	 A positive test result was obtained for NG or CT during 

pregnancy without appropriate follow-up, including 
treatment and a test-of-cure
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Table 1: Estimated outcomes, cost and cost-effectiveness of different strategies to screen for Neisseria 
gonorrhoeae and Chlamydia trachomatis in pregnant women/pregnant individuals in Canada

Effects of 
strategies

Screening strategies: Pregnant women/pregnant individuals screened (or not) at each trimester (T)

1
2 

New 
recommendation

3 4

5 
Strategy 
in some 
settings

6 7 8

T1: All

T2: Only HRa

T3: All

Labourb

T1: All

T2: Nonec

T3: All

Labour

T1: Only HR

T2: None

T3: All

Labour

T1: None

T2: None

T3: All

Labour

T1: All

T2: Only HR

T3: Only HR

Labour

T1: All

T2: None

T3: Only HR

Labour

T1: All

T2: None

T3: None

Labour

T1: None

T2: None

T3: None

Labour

Adverse infant and obstetric outcomes over 1 year

Ophthalmia neonatorum

Cases per 
100,000 PWPI 110d 110 124 128 148 149 170 357

Cases per 
400,000 PWPIe 440d 440 496 512 592 596 680 1,428

CT pneumonia

Cases per 
100,000 PWPI 40d 40 46 48 53 53 62 132

Cases per 
400,000 PWPIe 160d 160 184 192 212 212 248 528

Preterm, extremely preterm and still birthsf

Cases per 
100,000 PWPI 8,514d 8,514 8,521 8,522 8,519 8,519 8,521 8,567

Cases per 
400,000 PWPIe 34,056d 34,056 34,084 34,088 34,076 34,076 34,084 34,268

False results obtained (%)

False positives 
leading to 
unnecessary 
treatment

N/A 4.14% 4.11% 4.10% 4.13% N/A N/A 4.01%

False negatives 
leading to missed 
infections

N/A 0.09% 0.14% 0.16% 0.12% N/A N/A 0.18%

Total cost per 
100,000 PWPI over 
1 year

$565,722,366 $565,220,444 $563,302,330 $562,780,969 $563,823,557 $563,321,635 $562,812,279 $561,633,682

Cost-effectiveness per 100,000 PWPI

Over 1 year 
(baseline risk for 
NG/CT in the 
overall population)

$214M/QALY 
more than 
Strategy 2

$65M/QALY more 
than Strategy 3

$63M/QALY 
more than 
Strategy 4

$3M/QALY 
more than 
screening only 
HR

More costly, 
less effective 
than other 
strategies

More costly, 
less effective 
than other 
strategies

Less costly, 
less effective 
than other 
strategies

Reference

Over 1 year (higher 
prevalence and risk 
for NG/CT in the 
overall population)

Likely more 
costly, less 
effective 
than less 
screening

$7M/QALY more 
than only screening 
all at T3

More costly, 
less effective 
than other 
strategies

$481K/QALY 
more than 
Strategy 7

More costly, 
less effective 
than other 
strategies

More costly, 
less effective 
than other 
strategies

$66K/QALY 
more than 
Strategy 8

Reference

Over lifetime 
(baseline risk for 
NG/CT in the 
overall population)

Likely more 
costly, less 
effective 
than less 
screening

$11K/QALY more 
than Strategy 3

$10K/QALY 
more than 
Strategy 4

Reference

More costly, 
less effective 
than other 
strategies

More costly, 
less effective 
than other 
strategies

More costly, 
less effective 
than other 
strategies

More costly, 
less effective 
than other 
strategies

Abbreviations: CT, Chlamydia trachomatis; HR, high risk (PWPI less than 25 years old); NG, Neisseria gonorrhoeae; N/A, not available; PHAC, Public Health Agency of Canada; PWPI, pregnant women/
pregnant individuals; QALY, quality-adjusted life year; T, trimester; T1, first trimester; T2, second trimester; T3, third trimester
a The group with high risks of NG and CT infection was modeled as a group <25 years old with associated risks
b All strategies include screening of 50% of PWPI at labour and delivery when no prenatal screening is performed
c None refers to no screening for asymptomatic PWPI
d Estimates are not available from the model and are based on Strategy 2
e In 2019, there were 372,038 live births in Canada (23). Estimates were rounded to 400,000 to calculate ophthalmia neonatorum and CT pneumonia
f Preterm, extremely preterm and still births based on exploratory analysis assuming risk is greater in PWPI who have NG and CT during pregnancy
Note: In the table, starting from Strategy 8 and moving towards Strategy 1 shows that, as screening is added to each trimester, whether screening all individuals or high-risk groups (i.e., less than 
25 years), there is a reduction in number of infants with ophthalmia neonatorum and CT pneumonia
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Discussion

Screening all PWPI at first and third trimesters and screening 
high-risk individuals at first trimester and all at third trimester 
strategies are cost-effective regardless of the different 
assumptions in non-high-risk and high-risk settings. Overall, 
testing in pregnancy is acceptable to PWPI, but there may be 
some feelings of stigma when the offered testing is perceived to 
be targeted.

The updated (in 2023) recommendations (18) are particularly 
important in settings where neonatal ocular prophylaxis for 
the prevention of ophthalmia neonatorum is not part of the 
current practice. These recommendations do not replace 
recommendations to test and treat PWPI who have symptoms 
compatible with NG or CT infection or after a sexual contact with 
a person infected by NG or CT.

Evidence suggests that screening all individuals could remove 
the fear of stigmatization and discrimination and normalize the 
testing practice (26). In addition, the Working Group agreed 
that screening all PWPI may be more practical than clinicians’ 
efforts to gather risk factors from PWPI and partners. Further, 
co-infection rates for NG and CT are high (28,29) and combined 
testing for these STIs could contribute to the acceptability and 
feasibility of screening.

In settings where there are limited laboratory capacities, priority 
could be given to screening PWPI with higher risk of those 
infections during the first trimester (or at the first antenatal visit) 
and screening all PWPI in the latter part of the third trimester. 
When identifying PWPI at high-risk for NG and CT infection, risks 
similar to individuals younger than 25 years old could be used. 
For positive test results, healthcare providers could continue 
explaining to PWPI the risk of false positive tests.

Limitations
For the Canada’s Drug Agency (formerly Canadian Agency for 
Drugs and Technologies in Health) health technology assessment 
(20,21), there was lack of published evidence on the impact 
of prenatal screening strategies for NG or CT on preventing 
ophthalmia neonatorum and neonatal pneumonia. For the 
systematic review on acceptability, feasibility, equity and resource 
use (24), limitations included the search not capturing eligible 
literature on acceptability, feasibility and equity of timing of 
repeating universal screening (e.g., third trimester or at delivery). 
In addition, it did not identify eligible literature on acceptability 
of prenatal screening for NG among partners of PWPI.

Future directions
Addressing several research gaps could help inform whether 
to update or reaffirm these recommendations in the future. 
There is a need for studies assessing the impact of prenatal 
screening strategies for NG and CT infections on preventing 
ophthalmia neonatorum and neonatal pneumonia. In addition, 

comparative studies on the number and rates (or proportions) 
of PWPI for whom screening was undertaken, treated, followed-
up with a test-of-cure and rescreened could help inform future 
recommendations. Further, more studies are needed to monitor 
the impact and consequences of false positive tests. Also, 
primary studies on the acceptability, feasibility and equity of 
timing of repeating universal screening are required. Incidence 
and prevalence information on NG and CT infections in PWPI, 
ophthalmia neonatorum and neonatal pneumonia at the 
national level in Canada and more studies on adverse pregnancy 
outcomes of NG and CT are also required.

Conclusion
The NAC-STBBI reviewed and updated PHAC’s 
recommendations for healthcare professionals on prenatal 
screening for CT and NG to optimize the prevention of adverse 
pregnancy outcomes, as well as ophthalmia neonatorum and 
neonatal pneumonia. The relevant PHAC STBBI guides were 
updated with the NAC-STBBI recommendations. This work could 
be adopted or adapted by guideline development groups in 
Canadian provinces and territories, as well as in other countries, 
as appropriate, considering factors that are specific to the 
settings.
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Barriers and facilitators to sexually transmitted 
infections testing in Indigenous populations: A 
scoping review
Blessing Odia1, Claudia Sarbu2, Amanda Caputo3*

Abstract

Background: Indigenous people are disproportionately affected by sexually transmitted and 
blood-borne infections in Canada. Considering the historical trauma and systemic inequities 
resulting from colonization, Indigenous people may face distinct barriers to sexually transmitted 
infection (STI) testing, such as mistrust of healthcare systems and culturally unsafe services in 
ways that differ from other equity seeking groups.

Objective: To identify the barriers and facilitators to STI testing in Indigenous populations in 
Canada and comparable high-income countries.

Methods: OVID Medline (1950–), OVID PsycInfo (1872–) and EBSCO Cumulative Index to 
Nursing and Allied Health Literature (CINAHL) (1937–) were searched from their inception until 
December 2024. The Joanna Briggs Institute (JBI) guidance, including the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) extension for scoping reviews, was 
used throughout. Relevant data were extracted into a data extraction table for analysis.

Results: A total of 240 articles were retrieved from the three databases and only 13 articles 
were included in the final review. Multiple barriers and facilitators were identified. Common 
barriers include stigma, cultural and religious norms, general lack of knowledge about STI and 
testing, service limitations, lack of privacy of the design of testing facilities, and shame and 
discrimination. Common facilitators were 1) provision of culturally sensitive and appropriate 
care, sexual health and STI education, 2) inclusion of STI testing to the general routine 
community-based health screening program and 3) incorporation of STI testing into Indigenous 
wellness programs and services offered by Indigenous service/wellness centers.

Conclusion: Common barriers and facilitators were easily themed using the determinants of 
health framework. Most of the barriers and facilitators were directly or indirectly linked with the 
respective Indigenous cultures, which varied with each community.
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Introduction
Sexually transmitted infections (STIs) are primarily spread 
through vaginal, anal, or oral sex without barrier-type 
protection (1) and include chlamydia, gonorrhea, syphilis and 
HIV infection (2). When left untreated, STIs can result in infertility, 
pelvic inflammatory disease, cardiovascular and neurological 

complications, and even premature death (1). They also carry 
significant social and economic consequences, such as stigma, 
emotional distress, loss of productivity and increased healthcare 
costs (3).
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In Canada, sexually transmitted and blood-borne 
infections (STBBI) have risen sharply in recent years. National 
data show a 109% increase in infectious syphilis between 
2018–2022 (4), and Ontario has seen gonorrhea and infectious 
syphilis rates double and triple, respectively (5,6). Indigenous 
populations are disproportionately affected by STIs (7,8). In 
January 2025, Indigenous Services Canada issued an alert over 
rising syphilis cases in First Nations communities. Although 
STI testing is one of the four key pillars to addressing STBBI in 
Canada (7,9), evidence suggests low STI testing uptake among 
Indigenous population. For instance, over one-quarter (27.9%) of 
First Nation youth aged 12–17 years old reported being sexually 
active, yet only 9.6% had ever been tested for an STI, and just 
6.8% had been tested for HIV (10).

A preliminary literature search on Medline revealed limited 
current evidence syntheses on this topic. The only identified 
systematic review was published over a decade ago, was 
focused solely on HIV testing, and was not specific to Indigenous 
peoples (11). Considering the historical trauma and systemic 
inequities resulting from colonization (12,13), Indigenous 
peoples may face distinct barriers to STI testing, such as 
mistrust of healthcare systems and culturally unsafe services. 
Understanding the factors influencing STI testing uptake among 
this subpopulation is critical for developing targeted, community-
informed strategies to improve STI testing and outcomes. As 
such information is not readily accessible to stakeholders, the 
findings of this review may offer valuable evidence to support 
governments, public health organizations, and other relevant 
stakeholders working with Indigenous populations in informed 
decision-making, strategic planning, and the development of 
targeted surveys for similar research in Indigenous communities.

A scoping review approach was selected for this topic as it allows 
for systematic and comprehensive mapping of available evidence 
on barriers and facilitators to STI testing among Indigenous 
populations, and incorporates diverse study designs/methods 
such as quantitative, qualitative studies, Indigenous research 
methodologies (14–16). This study focuses on Canada and three 
comparable high-income countries (Australia, New Zealand and 
the United States), which share similar colonial histories and 
ongoing health disparities among Indigenous populations (17).

Objective
The objective of this study is to identify the barriers and 
facilitators to STI testing among Indigenous populations in 
Canada and comparable high-income countries.

Research question
What are the barriers and facilitators of STI testing among 
Indigenous populations in Canada and comparable high-income 
countries?

Inclusion criteria: Using the population, 
concept, context framework

The population of interest included any named Indigenous 
peoples (First Nations, Inuit, Métis, American Indian/Alaska 
Native, Aboriginal and Torres Strait Islander, Māori and Pacific/
Indigenous Pacific peoples) of any age, as well as healthcare 
workers and stakeholders serving Indigenous communities. Both 
adolescents and adults were included. The concept focuses on 
the uptake of STI testing. The context or setting includes barriers 
and facilitators to STI testing within community, primary care, 
sexual health, hospital, and outreach settings in both remote 
and urban areas in high-income countries. These countries 
were selected for their high-income status and shared histories 
of colonization and systemic marginalization of Indigenous 
populations. The types of evidence included were empirical 
studies (qualitative, quantitative and mixed-methods) along 
with program evaluations and interventional studies (including 
experimental and quasi-experimental designs). Grey literature 
was excluded because empirical studies are based on observable 
data and are more likely to have undergone a peer-review 
process, enhancing objectivity and accuracy compared with grey 
literature, which is not typically peer reviewed and may introduce 
bias.

Methods

This scoping review adapted the Joanna Briggs Institute (JBI) (16) 
including the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) extension for scoping reviews (18) 
and was conducted in consultation with a hospital librarian.

Information sources and search strategy
An initial limited search in Medline and Google Scholar was 
conducted to identify key words and to derive Boolean 
operators, truncations and index terms in the relevant articles, 
which were used to develop a full search strategy as applicable. 
OVID Medline, OVID PsycInfo and EBSCO Cumulative Index to 
Nursing and Allied Health Literature (CINAHL) were searched from 
their inception to December 15 or 16, 2024, combining concepts 
related to barriers and facilitators to health care access and 
delivery, STI (including HIV, chlamydia, gonorrhea and syphilis), 
and testing or screening practices such as point-of-care testing. 
Terms related to Indigenous populations were also included 
using modern and outdated terminology as keywords to facilitate 
retrieval. The main concepts (health care access, STI, testing, 
barriers, facilitators, Indigenous populations) were searched 
utilizing a mix of controlled vocabulary and keywords with phrase 
searching and truncation and combined using the Boolean 
operator “AND”. Results were limited to English-language 
publications (Appendix, Supplemental material, List 1). Backward 
citation was done for the reference list of all the articles included 
in the review to retrieve additional relevant articles.
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Selection process and data charting
Following the search, all identified citations were imported to 
Zotero (a citation management software) and duplicates were 
removed. Screening and data extraction were performed by 
a single reviewer. Screening was two staged; title/abstract 
followed by full-text review based on predefined inclusion/
exclusion criteria (Figure 1). A data extraction table was 
developed to collate relevant information, including study 
characteristics, population details, study methods, STI focus 
and identified barriers and facilitators (Appendix, Supplemental 
material, Table S1). Critical appraisal is generally not required 
for scoping reviews and was not undertaken as our focus was to 
map existing evidence rather than assess risk of bias. Descriptive 
analysis, using counts and percentage, was used to summarize 
study characteristics and identify patterns across the articles. 
Barriers and facilitators of STI testing uptake were ranked by the 
frequency of their mention in the studies and further themed 
using the determinants of health framework. This framework 
explores the broad spectrum of personal, social, economic, and 
environmental factors that influence health at both individual and 
population levels (19). Findings were organized and interpreted 
around three key determinants: culture; education; and access 
to care. This approach allowed for systematic identification and 
synthesis of themes across studies, highlighting how structural 
and social contexts influence STI testing uptake.

Results

Search result
The initial search identified 240 articles. After screening using the 
inclusion criteria, 12 articles were selected. A backward citation 
search identified one more study, to make the final review 
articles 13 (Figure 1).

Data analysis
Thirteen studies were included in this scoping review (Table 1), 
with the majority conducted in Australia (54%) and Canada (23%). 
The objectives of all the studies focused on Indigenous 
populations, and most (77%) included exclusively Indigenous 
participants. For studies including healthcare providers or 
related professional, participants were mostly serving Indigenous 
communities and/or have good knowledge about Indigenous 
people. Study populations varied by age and gender, with most 
employing qualitative (62%) or mixed methods (23%). Only 
one study assessed STI re-testing (20). Nearly 40% addressed 
chlamydia and gonorrhea, while studies focused solely on HIV 
(30%) were conducted in Canada and the United States (21–24). 
Majority of the studies (92%) examined both barriers and 
facilitators of STI testing across Indigenous populations (Table 2).

Identified barriers and facilitators were themed using 
components of the determinants of health framework (19) 
and ranked according to the frequency of mention across the 
13 studies (Table 3).

High ranked barriers were linked by theme into three 
groups: 1) culture-stigma (22,23,25–30), cultural and religious 
norms (20,22,24,28,31,32); 2) sexual health education, 
poor sexual health knowledge (20,23,26,28,30); and 
3) access to suitable healthcare services, limited-service 
availability (25,27,28,32), discriminatory staff attitudes, lack of 
privacy (20,27,30,31) and feelings of shame or embarrassment 
during testing (20,22,28,30).

Low ranked barriers include perceived lack of anonymity 
(22,24,25), fear of testing positive (22,24,25), denial and ignoring 
symptoms (25,32).

Table 1: Inclusion/exclusion criteria

Inclusion Exclusion

Studies containing one or more of the 
search term or key words 

Age categories – adolescent and adult

All genders

Qualitative and/or quantitative studies

Only articles from similarly developed 
countries 

Articles not published in 
English

Articles with mixed 
population including 
Indigenous population

Government documents

Other review papers

Figure 1: PRISMA flow chart showing the screening 
process used for the scoping review of barriers and 
facilitators of sexually transmitted infections testing in 
Indigenous populations

 

Identification of studies from three databases 

Id
en

ti
fi

ca
ti

o
n

Sc
re

en
in

g
In

cl
ud

ed

 

Records identified from 
databases (total n=240) 

- OVID Medline (n=139) 
- OVID PsycINFO (n=49) 
- EBSCO CINAHL (n=52) 

Records removed before 
screening: duplicate records 
removed (n=43) 

Records screened (n=197) Records excluded (n =173) 
Reason for exclusion: Non-Indigenous/mixed 
population (n=40); off topic (n=73); conditions outside 
scope of STI contraction (n=38); health surveillance 
(n=12); geography not comparable (n=5); vaccination 
or screening focus (n=5) Reports sought for retrieval 

(n=24)  
Reports not retrieved 
(n=0) 

Reports assessed for eligibility 
(n=24) 
Reports identified via backward 
citation searching 
(n=1) 

Reports excluded (n= 12) 
Reason for exclusion: Non-Indigenous or mixed 
samples (n=4); emphasis on healthcare provider 
perspectives rather than Indigenous (n=2); 
conditions outside scope of STI contraction (n=2); 
prevention, treatment or service delivery 
unrelated to uptake (n=2); geographic context 
outside scope (n=2) 

Studies included in review 
(n=13) 

Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; PRISMA, 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses; STI, sexually transmitted 
infection
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Table 2: Description of articles included in the scoping 
review

Data extracted # articles 
(n=13)

Percentage 
(%)

Year of publication (1997–2024)

Before 2000 1 8

After 2000 12 92

Countries of publications

Australia 7 54

Canada 3 23

United States 2 15

New Zealand 1 8

Study population

Indigenous 10 77

Health workers who serve 
Indigenous clients/communities 2 15

Health workers who serve 
Indigenous clients/communities  
and Indigenous clients/patients

1 8

Study type and data collection methods

Qualitative 8 62

In-depth interview 3 38

Key informant interview 2 25

Focus group discussion 1 13

Focus group discussion  
and in-depth interview 1 13

Focus group discussion and key 
informant interview 1 13

Quantitative: Longitudinal analysis  
of routine data 1 8

Mixed methods 3 23

Focus group discussion,  
in-depth interview and survey 2 67

In-depth interview and survey 1 33

Interventional program 1 8

STI of study focus/interest

HIV only 4 31

STIs (not specified) 3 23

Chlamydia and gonorrhea (C and G) 2 15

Chlamydia and gonorrhea and 
syphilis 1 8

Chlamydia and gonorrhea and 
trachomatis 1 8

HIV, HBV, HCV and syphilis 1 8

Concept of interest

STI testing 12 92

STI re-testing 1 8

Context of interest

Barriers and facilitators 12 92

Barriers only 1 8
Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; STI, sexually transmitted infection

Table 3: Ranking and themes of barriers and facilitators 
of sexually transmitted infections testing in Indigenous 
populations

Ranking Themes % Counts 
(n=13)

Themes 
based on 

determinant 
of health 

framework

Barriers

1 Stigma 62 8
Culture

2 Cultural/religious 
norms or context 46 6

3

General lack 
of knowledge, 
information and 
awareness about  
STI testing

39 5 Sexual health 
education

4 Service limitations 31 4

Access to 
suitable sexual 
health services

5 Lack of privacy in  
the physical location 31 4

6 Feeling of shame  
and embarrassment 31 4

7
Perceived lack 
of anonymity/
confidentiality

23 3

8 Fear of testing 
positive 23 3 N/A

9

Others e.g., denial 
and ignoring 
symptoms, time 
constraints

15 or 
fewer

2 or 
fewer N/A

Facilitators

1

Cultural sensitivity  
and culturally 
appropriate sexual 
health information  
and services

54 7 Culture

2 Sexual health and STI 
testing education 38 5 Sexual health 

education

3

Inclusion of STI testing 
to the general routine 
community-based 
health screening 
program

31 4

Access to 
suitable sexual 
health service

4

Incorporating 
STI testing into 
Indigenous wellness 
program and services 
offered by Indigenous 
service/wellness 
centers

31 4

5

Availability of suitable 
skilled medical 
practitioners and 
Indigenous health 
workers

23 3

6

Others e.g., DBST/
POCT, free testing 
and flexible access, 
discrete packaging, 
free transportation  
to services

15 or 
fewer

2 or 
fewer

Abbreviations: DBST, dried blood spot testing; N/A, not applicable; POCT, point-of-care testing; 
STI, sexually transmitted infection
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High ranked facilitators were linked by theme into three 
groups: 1) culture-cultural sensitivity and culturally appropriate 
sexual health information and services including training 
providers in Indigenous practices and gender-aligned 
services (20–22,25,27,28,31); 2) sexual health education-peer- 
and community-led sexual health education, multigenerational 
programs and outreach via social networks were recommended 
strategies (22,23,28–30); and 3) access to suitable healthcare 
services- and access-enhancing strategies included skilled and 
Indigenous health workers (24,26,28), integration of STI testing 
into routine community (26,28,29,31) or routine Indigenous 
wellness programs (21–23,28). 

Low ranked facilitators include free transport, flexible 
testing (online, home or pharmacy) (28), discreet self-test kits and 
electronic reminders (23).

Discussion

The scoping review identified multiple barriers and facilitators 
to STI testing in Indigenous populations. Barriers to STI testing 
included stigma, lack of sexual health education and access to 
suitable healthcare services, influenced by cultural and religious 
norms and context. Common facilitators to STI testing included 
cultural sensitivity, culturally appropriate care, sexual health 
education and access to suitable healthcare services. Other 
facilitators included strategies to promote STI testing, including 
such as training healthcare providers in cultural competencies, 
providing gender-aligned care and incorporating STI testing into 
community-based health check programs.

Barriers
Culture and sexual health education: Stigma emerged as 
the most frequently reported barrier, aligning with previous 
research (20,25,32,33–35). It is often perpetuated within 
communities by family and peers (20) and stemmed largely from 
cultural and religious norms (22,25,36) and poor sexual health 
literacy (21,24,25,27,29). Cultural beliefs discouraging open 
discussions about sexual health, particularly with healthcare 
providers, further reinforced this barrier (22). The absence of 
formal sexual health education in schools and limited parental 
guidance also restricted young people’s awareness of STI 
prevention and testing (29). 

These findings highlight the complex interplay between culture, 
stigma and education, underscoring the need for interventions 
guided by frameworks such as the root cause analysis model (37) 
to address underlying social determinants of stigma.

Access to suitable healthcare services: Access-related barriers 
were also prominent, including service limitations, lack of privacy, 
and feelings of shame or embarrassment when interacting with 
healthcare workers. Restricted service hours, particularly in rural 
and remote settings (38), along with perceived discriminatory 

attitudes among staff (28), discouraged health care engagement 
and contributed to delayed or forgone care (39). The physical 
design of facilities also influenced testing behavior. For instance, 
shared waiting rooms for men and women deterred Indigenous 
men from seeking STI testing due to fears of being perceived 
by their female counterparts as weak or unwell (25). Shame and 
embarrassment were linked to previous negative healthcare 
experiences (22), difficulty communicating symptoms (27), 
lengthy pretest assessments (22), and close community ties 
between patients and Indigenous healthcare workers (24,25).

The findings have important clinical implications as stigma 
and lack of education can lead to delayed diagnosis and 
treatment of STIs, impacting individual health outcomes. 
Addressing these barriers is crucial to prevent severe health 
consequences and improve overall community health. From a 
public health perspective, low STI testing rates in Indigenous 
populations can contribute to the spread of STIs and outbreaks 
in communities. Though less frequently reported, factors such as 
lack of motivation (22), denial and symptom neglect (21,27) also 
affected testing behaviors.

Facilitators
The most frequently identified facilitator was cultural sensitivity 
and culturally appropriate care, consistent with previous 
studies (20,25,32,33) and aligned with national reconciliation 
efforts (40). Key strategies to promote cultural safety include 
training healthcare providers in Indigenous teachings and 
spirituality (22), ensuring gender-aligned care (20,25,26), and 
providing separate waiting areas for men and women (25).

Enhance sexual health education was also critical. Recommended 
approaches included peer-based and community education 
programs (26), intergenerational education integrating 
Indigenous wellbeing models (24,29), and outreach through 
kinship and social networks (22,27,29), emphasizing the 
importance of tailoring strategies to local contexts (29).

Improving access to suitable healthcare services was another 
major facilitator. This involved employing skilled healthcare 
providers and Indigenous health workers (19,21,29). This is 
corroborated by a study that concluded that Indigenous health 
workers were found to be impactful in facilitating culturally 
appropriate care for cardiac inpatient (41). Conversely, 
this review also showed that respondents from remote 
communities perceived STI testing with an Indigenous health 
worker as a barrier due to lack of anonymity (23,25,32). Other 
factors under this theme include integrating STI testing into 
community health checks (21,26,29,32) and Indigenous wellness 
programs (20,22,24,29), and normalizing testing as part of 
Indigenous holistic wellness (29,42).

Other supportive measures include providing free or flexible 
testing options (online, home or pharmacy), free transport, 
discreet packaging for self-test kits, and electronic recall 
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systems (20,29,32). Although less frequently mentioned, these 
strategies may hold greater importance in specific community 
contexts.

Tailored interventions, such as culturally sensitive care and 
increased access to healthcare services, can help improve STI 
testing uptake and reduce the burden of STIs in Indigenous 
communities.

Strengths
This scoping review systematically maps barriers and facilitators 
to STI testing among Indigenous populations in high-income 
countries. Its rigorous approach facilitates transparent study 
selection and data extraction and analysis. Including qualitative 
and mixed-methods studies provided rich insights into cultural, 
structural and educational influences on STI testing.

Limitations
This scoping review included primarily qualitative studies 
across diverse Indigenous populations, limiting generalizability. 
Restriction to English-language publications and variability 
in study designs hindered direct comparisons. Intervention 
effectiveness was not assessed, and potential selection bias 
exists as only a single reviewer conducted the search and analysis 
of this review.

Applications and future directions
This scoping review may be useful to governments, public 
health organizations, and other relevant stakeholders working 
with Indigenous populations for decision-making, planning or 
to further guide and contribute to the development of focused 
survey for similar research in Indigenous communities of interest. 
Further primary research or a systematic review could deepen 
our understanding of this topic. 

Conclusion and recommendations
This review underscores the critical need to address cultural 
barriers and improve access to culturally appropriate healthcare 
services to enhance STI testing among Indigenous populations. 
Promoting cultural safety, respecting Indigenous values in care 
delivery, and offering comprehensive sexual health education are 
essential to reducing stigma and encouraging timely testing.

Based on the evidence reviewed, STI testing programs should 
focus on building cultural competence among healthcare 
providers, offering gender-aligned care, and linking testing 
to community-based health activities. Working directly with 
communities and completing situational assessments can help 
ensure that interventions are relevant and effective. Improving 
access, such as through free transportation, discreet self-testing 
options, and better use of electronic health records, may also 
support higher testing uptake. Together, these approaches can 
help reduce barriers and promote more equitable STI testing for 
Indigenous populations.
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Risk factors of sexually transmitted and  
blood-borne infections and access to harm 
reduction in Canadian federal prisons
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Abstract

Background: Incarcerated people are disproportionally affected by sexually transmitted and 
blood-borne infections (STBBI) and have a high prevalence of STBBI risk factors.

Objective: This study aimed to determine the prevalence of risk factors for STBBI (tattooing 
and sexual activities in the last six months), as well as the awareness of, and utilization of harm 
reduction resources in federal prison.

Methods: A cross-sectional survey was developed and administered across Canada between 
September 2022 and January 2023. Participants included people who were incarcerated in 
federal men’s and women’s institutions in the last six months.

Results: In total, 1,404 people who are incarcerated responded to the survey: 91.5% from men’s 
institutions, and 8.5% from women’s institutions. Overall, 44.6% reported that they had received 
a tattoo at some point during incarceration, and 8.8% reported having had sex in the last six 
months. Difficulties in accessing barrier-type items for sexual protection were reported by 5.0% of 
all participants, of which a majority reported difficulties in accessing condoms. Awareness of  
pre-exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP) was reported by 8.7% and 
7.1% of participants, respectively. However, utilization was below 1% for both.

Conclusion: Tattooing and sex without barriers could contribute to the transmission of STBBI 
among people who are incarcerated. Increased efforts to ensure that harm reduction supplies 
are available in sufficient quantities and in private and known locations are recommended to 
maximize their utilization. Education on PrEP and PEP availability should be improved to ensure 
an optimal use by those who could benefit from it.
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Introduction
In Canada, STBBI disproportionately affect certain populations, 
including people who use drugs, people who sell or purchase 
sex, Indigenous Peoples, and people who experience 
incarceration (1). People who are incarcerated have a higher 
prevalence of STBBI risk factors, such as sexual activities without 
barriers and unsterile tattooing (needle/ink sharing), compared 
to the general population (2–5).

As part of its role of administering sentences of two years or 
more, Correctional Service Canada (CSC) is responsible for 
providing essential health care and reasonable access to non-
essential health care, in keeping with professional standards (6). 
Consistent with this requirement, CSC has implemented 
different harm reduction and prevention initiatives to reduce the 
transmission of STBBI in its institutions over time. These include 
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the Prison Needle Exchange Program and Overdose Prevention 
Service (supervised consumption site) in selected institutions, as 
well as the provision of pre-exposure prophylaxis (PrEP), post-
exposure prophylaxis (PEP), and barrier-type items (condoms, 
lubricant, and dental dams) in all institutions. Subsequently, 
the prevalence of HIV and hepatitis C virus (HCV) infections in 
CSC institutions declined. HIV prevalence decreased from 4.6% 
in 2007 (7) to 1.19% in 2014 and 0.93% in 2020 (8), while HCV 
prevalence fell from 31.0% in 2007 (7) to 21.0% in 2010 and 3.2% 
in 2021 (8).

Surveys are a useful method to measure unobservable data, 
such as people’s preferences, attitudes, and behaviours (9). 
The National Inmate Infectious Diseases and Risk-Behaviours 
Survey (NIIDRBS), reported by Zacharia et al. in 2007, was 
undertaken prior to the implementation of the most recent 
harm reduction measures in CSC (7). Since then, the information 
available on STBBI risk behaviours for members of the Canadian 
population who are federally incarcerated has been limited.

Therefore, the primary objectives of this study were to determine 
the prevalence of: 

•	 Tattooing (at any time during incarceration and in the 
previous six months)

•	 Device and ink sharing (among those who received a tattoo 
in the previous six months)

•	 Sexual activities while incarcerated, including gender of the 
partner, the use of and difficulties in accessing barrier-type 
items for sexual protection

•	 The use and awareness of PrEP and PEP, in Canadian federal 
prisons

The results of this research will allow for a better understanding 
of the health needs of people who are incarcerated and will 
contribute to the maintenance of effective health services 
programs within correctional institutions.

Methods

Using a questionnaire and method based on the 2007 NIIDRBS, 
a cross-sectional survey was conducted among a sample of 
people who are incarcerated in federal institutions between 
September 2022 and January 2023. A stratified random 
sampling approach was used to recruit eligible participants in 
men’s institutions, whereas all eligible participants in women’s 
institutions were invited to participate. Each site received an 
ordered list of individuals who met the survey eligibility criteria, 
along with a target number of participants to recruit. These 
targets reflected the site’s demographic weight within the total 
federally incarcerated population in Canada (including targets 
specific for White, Indigenous, Black, and other racialized 
participants in men’s institutions). To be eligible, participants 

had to be continuously incarcerated in a federal prison in the 
previous six months; be able to complete the questionnaire 
in English or French; and consent to participate through the 
assistance of a survey administrator.

Two sections of the questionnaire asked questions about 
risk behaviours while in prison, including tattooing and sex 
without barriers. The tattooing section contained questions 
about whether the devices and/or ink had been previously 
used by someone else. Questions about sexual activity asked 
participants if they had engaged in sex within the past six 
months while in federal prison (including oral, vaginal, and/or 
anal sex), and whether barrier-type protection had been used. 
Those who said yes were also asked whether they had access to 
condoms, lubricant, and/or dental dams when it was needed, 
and the reasons why they may not have had access. Moreover, 
participants who reported having had sex in the last six months 
in federal prison were asked about whether they exchanged 
sex for either money, drugs, or other items (such as canteen 
items, tobacco, a needle, etc.). Finally, questions examining 
participants’ knowledge of and access to PrEP and PEP within 
the past six months while in federal prison were included. All 
questions were dichotomous (e.g., possible responses were ‘yes’ 
or ‘no’ but did contain the option of indicating that the question 
was not applicable). When non-responses exceeded 50%, results 
were not reported. The survey was approved by the Health 
Canada Research Ethics Board, the CSC, and the University of 
Ottawa Research Ethics Board. For more information on the 
2022 National Health Survey (2022 NHS) methodology, see 
Wanamaker et al., 2024 (10). For confidentiality and privacy 
reasons, questions with less than five respondents were not 
reported in this study. Frequencies and proportions out of the 
total sample were calculated for each question. Analyses were 
conducted using IBM SPSS version 29 (11).

Results

A total of 1,404 participants were included in the analysis. A 
large proportion were from the Québec region (33.2%), housed 
in medium-security institutions (47.7%), incarcerated in men’s 
institutions (91.5%), aged 31–40 years old (26.7%), and identified 
as White (41.7%) (Table 1). It was not possible to calculate the 
survey response rate as not all participating sites recorded 
the refusals. However, a comparison with the CSC general 
incarcerated population at the end of the 2022–2023 fiscal year 
demonstrated that women, and the Québec region, were over-
represented in the study sample.

Nearly half of participants reported that they had 
received a tattoo at some point during their federal 
incarceration (n=626/1,404; 44.6%), while 53.1% (n=746/1,404) 
had not, and 2.3% (n=32/1,404) did not answer this question. 
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When asked about tattooing in the last six months, almost a 
third of the participants reported that they had engaged in this 
activity (n=186; 29.7%). Among those who received a tattoo in 
the past six months, almost a quarter indicated that the device 
that they used had been used before them (n=46; 24.7%) and 
less frequently, sharing ink (n=14; 7.5%) (Table 2).

Most participants indicated that they did not have sex within 
the last six months (n=1,204/1,404; 85.8%) or had missing data 
on the questions regarding sex in prison (77 participants, 5.5%). 
The remaining 123 participants (8.8%) indicated that they had 
sex (oral, vaginal, and/or anal) in the last six months while in 
federal prison. A greater number of participants reported sexual 
activity with a woman (n=87; 6.2%) than with a man (n=32; 2.3%). 
When asked about the use of barrier-type protection (condom, 
lubricant, and dental dams) during sexual activities, more than 
half of those who had oral or anal sex with a man reported that 
they never or rarely used barrier-type protection (n=21/32; 
65.6%) (Table 3). A similar finding was observed for those 
who had oral or vaginal sex with a woman, where more than 
half reported that they never or rarely used barrier-type 
protection (n=50/87; 57.5%) (Table 4). Among the participants 
who reported having had sex in the last six months in federal 
prison, 1.1% (n=15/1,404) exchanged sex for goods.

Among the total sample, 70 participants reported that they 
had difficulty accessing items for sexual protection (5.0%). The 
most frequently reported issue was an insufficient quantity. For 
example, 40.0% (n=28/70) who reported difficulties indicated 
that when they went to obtain condoms, there were none left. 
Not knowing where to find condoms, lubricant, and/or dental 
dams was also frequently reported. Furthermore, participants 
reported being worried/afraid that other people could see them 
obtaining these supplies (Table 5).

Finally, participants were asked about their awareness of PrEP 
and PEP in federal prison. It was found that 8.7% (n=122/1,404) 
were aware that they could access PrEP in federal prison. 
Among these participants, 8.2% (n=10/122) said they have been 
on PrEP in federal prison, of which 50.0% (n=5/10) indicated 
that they had been on it within the last six months. Similarly, 
awareness of PEP availability in federal prison was reported 

Table 1: A 2022 National health survey participant 
characteristics (n=1,404)

Characteristics Frequency % (n)

Region

Atlantic 10.8 (n=151)

Québec 33.2 (n=466)

Ontario 23.5 (n=330)

Prairie 17.4 (n=244)

Pacific 15.2 (n=213)

Institutional security level

Minimum 15.5 (n=218)

Medium 47.7 (n=670)

Maximum 13.5 (n=190)

Multi 23.2 (n=326)

Gendera

Men 91.5 (n=1,285)

Women 8.5 (n=119)

Ageb

18 or less to 30 17.7 (n=248)

31–40 26.7 (n=375)

41–50 20.4 (n=287)

51–60 17.7 (n=248)

61+ 12.8 (n=180)

Ethnocultural groupc

White 41.7 (n=585)

Indigenous 36.8 (n=516)

Black 7.3 (n=102)

Other ethnocultural 13.5 (n=189)
a Gender is based on the institution in which the participant was housed; some participants may 
not identify with the gender associated with that institution
b Missing age for 66 participants (4.7%)
c Missing ethnocultural group for 12 participants (0.9%). Percentages may not add to 100 due to 
rounding and/or missing data
Note: This table provides a description of the study population, including Correctional Service 
Canada region, gender, age, and ethnocultural group

Table 2: Tattooing behaviours in the previous six months 
in Canadian federal prisons (n=1,404)

Tattooing behaviours Frequency % (n)

Received a tattoo 29.7 (n=186)

Among those who received a tattoo

Device was used before 24.7 (n=46)

Ink was used before 7.5 (n=14)
Note: This table presents the proportion of people who reported having had received a tattoo 
in prison in the last six months, along with the proportion who reported having shared the tattoo 
device and ink. Almost 30% of participants received a tattoo within the last six months; among 
those participants, close to one quarter (25%) used a device that had been used before, while 
7.5% reported using ink that had been used before

Table 3: Sexual behaviours with a man in Canadian 
federal prisons in the last six months (n=32)

Sexual activity with a man Frequency % (n)

Sexual activity Oral Vaginal Anal

Rarely or never used  
barrier-type protection 65.6 (n=21) 28.1 (n=9) 65.6 (n=21)

Note: This table presents the proportion of participants who did not use barrier-type protection 
when they had sex with a man in prison, within the last six months. Results are presented by type 
of sexual activity (oral, vaginal, and anal). Approximatively two-thirds never used barrier-type 
protection when having oral and anal sex with a man

 
Table 4: Sexual behaviours with a woman in Canadian 
federal prisons in the last six months (n=87)

Sexual activity  
with a woman Frequency % (n)

Sexual activity Oral Vaginal Anal

Rarely or never used  
barrier-type protection 57.5 (n=50) 57.5 (n=50) 34.5 (n=30)

Note: This table presents the proportion of participants who did not use barrier-type protection 
when they had sex with a woman in prison, within the last six months. Results are presented by 
type of sexual activity (oral, vaginal, and anal). Slightly more than half reported having never used 
barrier-type protection when having oral and vaginal sex with a woman
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by 7.1% (n=100/1,404) of participants. Among this group, 
11.0% (n=11/100) reported that they had been on PEP while in 
federal prison, while a small number (n<5) reported being on 
PEP within the last six months.

Discussion

This study is the largest to measure the prevalence of STBBI 
risk factors among federally incarcerated Canadians since 2007. 
Results indicate that tattooing may be growing in popularity, with 
44.6% of participants reporting that they had received a tattoo in 
2022, compared to 38.0% in 2007 (7). Although this difference is 
small, it could represent significant clinical implications for CSC 
in terms of STBBI prevention and treatment. This proportion is 
higher than what has been reported in Australia and the United 
States (US). In Australian prisons, the prevalence of tattooing 
was 13.4% among women and 24.6% among men, while in the 
US prisons, it was estimated at 8.7% among women and 19.3% 
among men (12). This proportion also appears to be higher 
among people who are incarcerated compared to the general 
population. For example, national data from 2006 estimated 
that 24.0% of the US population had tattoos, and 14.0% had 
body piercings (13). Similarly, 13.0% of the participants in the 
2007 survey reported having ever had a piercing (7). Given 
that participants of the 2022 NHS were not asked about 
body piercings in prison, more research would be needed to 
determine the prevalence of body-piercing in Canadian prisons. 
Considering the possibility of being in contact with infected 
blood, body piercing represents a potential risk for STBBI 
transmission in prison.

A modest increase in sexual activity during incarceration was 
observed in 2022 relative to 2007 (2022: 8.8%; 2007: 7.2%) (14). 
However, since these proportions are similar, this difference may 
not be indicative of a significant upward trend. The results of the 
present study are consistent with a survey conducted in Australia, 

where the authors found that 7.0% of men who are incarcerated 
and 36% of women reported having had sex with another person 
who is incarcerated (15). However, the results of this study 
may not be directly comparable to existing literature, as the 
2022 NHS also included sexual activity with a person who is not 
incarcerated (i.e., private family visits) and was not restricted to 
sexual activity with another person who is incarcerated.

Results from this study showed that 65.6% of people who are 
incarcerated who had sex with men and 57.5% of those who had 
sex with women reported that they rarely or never used barrier-
type protection (e.g., condoms, dental dams). This is consistent 
with research from the US which showed that although 65% of 
incarcerated men who have sex with men and male-to-female 
transgender women reported using condoms, 75% also reported 
a sexual intercourse without condom (16). Comparatively, 
research from New South Wales, in Australia, showed that 56.8% 
of men who are incarcerated engaged in anal sex reported 
using condoms. It is important to note, that when comparing 
with Queensland, Australia, where condoms are not provided to 
people who are incarcerated, the proportion reporting anal sex 
was equally low. Therefore, the researchers concluded that there 
was no evidence to suggest that providing condoms increases 
consensual or non-consensual sexual activity in prison (17).

Only a small proportion of participants reported difficulties in 
accessing harm reduction supplies (5%). Nonetheless, nearly 
half of these individuals (40%) disclosed that condoms were 
not available when they needed them. Among those who 
reported having difficulty accessing supplies, participants 
reported different reasons, including an insufficient quantity of 
supplies (most frequently reported), not knowing where to find 
supplies, and worrying that other people in custody could see 
them obtaining these supplies. Considering the above findings, 
this suggests that individuals may be aware of the program to 
supply barrier-type protection items, but that the lack of supply is 
preventing use, thereby leading to higher-risk sexual encounters. 
More research would be needed to determine the reasons why 
participants reported an insufficiency in supplies. Lack of access 
and/or insufficient quantity of supplies has significant implications 
for programming given the results from Scott et al. who found 
that condoms in prison reduced the annual incidence of syphilis 
by 99.0%, gonorrhea by 98.0%, hepatitis B by 71.0%, chlamydia 
by 27.0%, and HIV by 50.0% (18).

Finally, this study found that 7% and 8% of participants, 
respectively, were aware of PrEP and PEP availability in Canadian 
prisons. These proportions are higher compared to 3% and 4%, 
respectively, observed in three state prisons in the Northeastern 
region of the US (19). Although this finding is somewhat 
encouraging, only a small proportion of participants actually used 
PrEP and PEP in federal prison (less than 1% of all participants).

One strength of this study is that the 2022 NHS was confidential 
and self-administered, which could have helped to minimize 

Table 5: Issues accessing harm reduction supplies in 
Canadian federal prisons (n=70)

Issues reported Frequency % (n)

Harm reduction supply Condoms Lubricant Dental 
dams

When I went to get some, 
there weren’t any left 40.0 (n=28) 35.7 (n=25) 17.1 (n=12)

I didn’t know where  
to find them 20.0 (n=14) 17.1 (n=12) 12.9 (n=9)

I was worried other people 
in custody could see me 
getting them

18.6 (n=13) 20.0 (n=14) 11.4 (n=8)

Note: This table presents the main issues reported by participants when they tried to access 
harm reduction supplies in prison. Reasons are presented by type of supply, including condoms, 
lubricant, and dental dams. A majority reported that there were no condoms (40%) or dental 
dams (17%) left when they needed the items, and that they did not know where to find them. For 
lubricant, most reported that they were worried that other people in custody would be able to 
see them when getting it (20%)
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information biases such as social desirability. An interviewer-
administered option was available for individuals where low 
literacy prevented the self-administered option and for those to 
whom it was preferred. The sample used in this study included all 
Canadian provinces, as well as people housed in both men’s and 
women’s institutions.

Limitations
However, considering a total population of 12,399 individuals 
at the end of the fiscal year 2020–2021, study participants 
represented 11.3% of the total CSC population (20). Given 
that the current sample reflects a small proportion of the in-
custody population at CSC, this could have had an impact on the 
representativeness of the sample. Indeed, this study’s sample 
included more women and people who are incarcerated in the 
Québec region, proportionally, to the total federally incarcerated 
population. Therefore, results may be more representative of the 
situation in this region. For example, in a report of the 2022 NHS 
results focusing on men’s institutions (representing 91.5% of the 
sample), it was found that fewer participants reported having 
ever been tested for HCV in Québec compared to the other 
regions (21). It is possible that participants who have been tested 
against STBBI are more likely to be aware of the availability 
of PrEP and PEP in correctional institutions if they have had a 
discussion with Health Services staff about this aspect of their 
health. The same report found that significantly more participants 
in the Atlantic and Pacific regions had ever received a tattoo 
while in prison (21). The higher proportion of participants from 
Québec in the sample may therefore have resulted in a lower 
estimate of tattooing in prison than would be expected at the 
national level if the sample were fully representative. A small 
proportion of people who are incarcerated could have been 
excluded for not being able to participate in English or French. 
This proportion was not calculated for the 2022 NHS but 
represented less than 0.5% in the 2007 NIIDRBS (7). Although 
there was no change in STBBI testing and immunization policies 
during the period of time between the surveys, it is possible 
that disruptions during the COVID-19 pandemic, as observed 
in the community (22), had an impact on services and the 
behaviours of participants. Furthermore, although a previous 
report descriptively reported on differences across correctional 
institutional security levels (21), more advanced analysis is 
needed to determine whether the risk factors and needs for 
harm reduction measures differ depending on the security levels 
of correctional institutions. Finally, as the NIIDRBS was conducted 
15 years before the 2022 NHS, the administration of additional 
surveys would be needed to draw conclusions on trends related 
to the risk factors among people who are federally incarcerated. 
Nevertheless, this study provided valuable information on the 
behaviours of the federally incarcerated population in Canada. 
Understanding risk behaviours and barriers faced when accessing 
harm reduction measures is essential to providing adequate 
protection against STBBI in prison.

Conclusion
The results of this study suggest that device-sharing during 
tattooing and sexual activities without barriers while incarcerated 
could be important risk factors of STBBI transmission among 
people who are incarcerated. Continuous efforts are needed 
to ensure that the supply of harm reduction items (particularly 
condoms) in sufficient quantities are available to maximize their 
utilization and impact on prevention. For future research, there 
is a need to better understand the relationship between these 
risk factors to identify opportunities for harm reduction and 
prevention programs that would likely have the greatest impact 
on reducing transmission. More research is needed to better 
understand the impact of tattooing on HIV and HCV risk and 
to assess the potential of harm reduction programs in federal 
prisons to reduce transmission. A health promotion campaign 
could also help increase awareness of the availability of PrEP and 
PEP in federal prison among individuals at highest risk of HIV 
and HCV due to tattooing and sexual encounters, and potentially 
increase participation in these programs.

Authors’ statement
MP-G — Conceptualization, formal analysis, writing–original 
draft, writing–review & editing
KW — Conceptualization, formal analysis, writing–review & 
editing
JS — Conceptualization, writing–review & editing
ST — Conceptualization, writing−review & editing
DF — Formal analysis, writing–review & editing
WM — Formal analysis, writing–review & editing
SJ — Formal analysis, writing–review & editing

Competing interests
All authors have no competing interest to declare.

ORCID numbers
Marie-Pierre Gendron — 0009-0003-0678-3229
Kayla Wanamaker — 0000-0002-0211-4672
Jonathan Smith — 0009-0002-1687-0062
Shannon Thompson — 0009-0009-6627-4980
Daniella Filoso — 0009-0009-1218-7611
Wardah Mahboob — 0000-0001-7607-6376
Sara Johnson — 0009-0002-1994-4573

Acknowledgements
The authors would like to acknowledge the contribution of 
the following individuals who made this research possible: 
Lynne Leonard from the University of Ottawa, Michael Martin, 
Jean-Pascal Nadeau, Roger Martin, Hallye Ward, Ian Broom, 

https://orcid.org/0009-0003-0678-3229
https://orcid.org/0000-0002-0211-4672
https://orcid.org/0009-0002-1687-0062
https://orcid.org/0009-0009-6627-4980
https://orcid.org/0009-0009-1218-7611
https://orcid.org/0000-0001-7607-6376
https://orcid.org/0009-0002-1994-4573


SURVEY REPORT

Page 399 CCDR • October 2026 • Vol. 52 No. 10

and all Regional Health Services staff of Correctional Service 
Canada (CSC) who participated to the data collection. Thank 
you to Paul Sandstrom and Emma R Lee, from the Public Health 
Agency of Canada’s National HIV & Retrovirology Laboratory. 
Finally, thank you to the people who are incarcerated in CSC 
institutions who participated in the 2022 National Health Survey 
for the valuable information they provided.

Funding

This work was supported by Correctional Service Canada.

References

1.	 Public Health Agency of Canada. Reducing the health 
impact of sexually transmitted and blood-borne infections 
in Canada by 2030: A pan-Canadian STBBI framework for 
action. Ottawa, ON: PHAC; 2018. https://www.canada.ca/
en/public-health/services/infectious-diseases/sexual-health-
sexually-transmitted-infections/reports-publications/sexually-
transmitted-blood-borne-infections-action-framework.html

2.	 Kluger N. The Tattooed and the Social Environment: 
Epidemiology of Tattoos in Industrialized Countries. Curr 
Probl Dermatol 2015;48:6–20. DOI PubMed

3.	 Hellard ME, Aitken CK, Hocking JS. Tattooing in prisons--not 
such a pretty picture. Am J Infect Control 2007;35(7):477–80. 
DOI PubMed

4.	 Taylor S, Neufeld J. Incarceration and sexually transmitted 
and blood-borne diseases. National Collaborating Centre 
for Infectious Diseases. 2021. https://nccid.ca/publications/
incarceration-and-STBBI/

5.	 Tran NT, Dubost C, Baggio S, Gétaz L, Wolff H. Safer 
tattooing interventions in prisons: a systematic review and 
call to action. BMC Public Health 2018;18(1):1015.  
DOI PubMed

6.	 Correctional Service Canada. Health Services. Ottawa, ON: 
CSC; 2022. https://www.canada.ca/en/correctional-service/
programs/offenders/health-services.html

7.	 Correctional Service Canada. Summary of emerging findings 
from the 2007 National Inmate Infectious Diseases and 
Risk-Behaviours Survey. Ottawa, ON: CSC; 2010. https://
www.canada.ca/en/correctional-service/corporate/library/
research/report/211-full-report.html

8.	 Gendron MP, Thompson S. HIV and HCV Surveillance at CSC 
and PNEP/OPS overview and update. Presentation at the 
Satellite SA037, 24th International AIDS Conference. 2022.

9.	 Williams M. Research Methods for Criminal Justice Students, 
Chapter 13. Surveys. Pressbooks. 2022. https://uen.
pressbooks.pub/researchmethodscriminaljusticestudents/
chapter/chapter-13-surveys/

10.	 Correctional Service Canada. Health Services. Infectious 
Diseases, Risk-Behaviours, and Harm-reduction Approaches: 
A Summary of Findings from the 2022 National Health 
Survey. (Research Report R-477).Ottawa, ON: CSC; 2022. 
https://publications.gc.ca/site/eng/9.940651/publication.
html

11.	 IBM. IBM SPSS Software. https://www.ibm.com/spss

12.	 Moazen B, Saeedi Moghaddam S, Silbernagl MA, 
Lotfizadeh M, Bosworth RJ, Alammehrjerdi Z, Kinner SA, 
Wirtz AL, Bärnighausen TW, Stöver HJ, Dolan KA. Prevalence 
of Drug Injection, Sexual Activity, Tattooing, and Piercing 
Among Prison Inmates. Epidemiol Rev 2018;40(1):58–69. 
DOI PubMed

13.	 Laumann AE, Derick AJ. Tattoos and body piercings in the 
United States: a national data set. J Am Acad Dermatol 
2006;55(3):413–21. DOI PubMed

14.	 Public Safety Canada. Awareness and Use of Harm 
Reduction Measures for Sexually Transmitted 
Infections (STIs) in Canadian Penitentiaries. Ottawa, ON: 
PSC; 2010. https://www.publicsafety.gc.ca/lbrr/archives/
cn21406-eng.pdf

15.	 Donovan B. Sex in Australian prisons: the facts. University of 
New South Wales. 2011. https://static1.1.sqspcdn.com/stati
c/f/556710/11700892/1302663289963/unsw_sex_in_prisons.
pdf

16.	 Harawa NT, Sweat J, George S, Sylla M. Sex and condom 
use in a large jail unit for men who have sex with men (MSM) 
and male-to-female transgenders. J Health Care Poor 
Underserved 2010;21(3):1071–87. DOI PubMed

17.	 Australian Institute of Health and Welfare. The health of 
people in Australia’s prisons 2022. Canberra, ACT: AIHU; 
2024. https://www.aihw.gov.au/reports/prisoners/the-health-
of-people-in-australias-prisons-2022/contents/health-risk-
behaviours/at-risk-sexual-behaviours

https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/reports-publications/sexually-transmitted-blood-borne-infections-action-framework.html
https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/reports-publications/sexually-transmitted-blood-borne-infections-action-framework.html
https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/reports-publications/sexually-transmitted-blood-borne-infections-action-framework.html
https://www.canada.ca/en/public-health/services/infectious-diseases/sexual-health-sexually-transmitted-infections/reports-publications/sexually-transmitted-blood-borne-infections-action-framework.html
https://doi.org/10.1159/000369175
https://pubmed.ncbi.nlm.nih.gov/25833619
https://doi.org/10.1016/j.ajic.2006.08.002
https://pubmed.ncbi.nlm.nih.gov/17765561
https://nccid.ca/publications/incarceration-and-stbbis/
https://nccid.ca/publications/incarceration-and-stbbis/
https://doi.org/10.1186/s12889-018-5867-x
https://pubmed.ncbi.nlm.nih.gov/30111364
https://www.canada.ca/en/correctional-service/programs/offenders/health-services.html
https://www.canada.ca/en/correctional-service/programs/offenders/health-services.html
https://www.canada.ca/en/correctional-service/corporate/library/research/report/211-full-report.html
https://www.canada.ca/en/correctional-service/corporate/library/research/report/211-full-report.html
https://www.canada.ca/en/correctional-service/corporate/library/research/report/211-full-report.html
https://uen.pressbooks.pub/researchmethodscriminaljusticestudents/chapter/chapter-13-surveys/
https://uen.pressbooks.pub/researchmethodscriminaljusticestudents/chapter/chapter-13-surveys/
https://uen.pressbooks.pub/researchmethodscriminaljusticestudents/chapter/chapter-13-surveys/
https://publications.gc.ca/site/eng/9.940651/publication.html
https://publications.gc.ca/site/eng/9.940651/publication.html
https://www.ibm.com/spss
https://doi.org/10.1093/epirev/mxy002
https://pubmed.ncbi.nlm.nih.gov/29860343
https://doi.org/10.1016/j.jaad.2006.03.026
https://pubmed.ncbi.nlm.nih.gov/16908345
https://www.publicsafety.gc.ca/lbrr/archives/cn21406-eng.pdf
https://www.publicsafety.gc.ca/lbrr/archives/cn21406-eng.pdf
https://static1.1.sqspcdn.com/static/f/556710/11700892/1302663289963/unsw_sex_in_prisons.pdf
https://static1.1.sqspcdn.com/static/f/556710/11700892/1302663289963/unsw_sex_in_prisons.pdf
https://static1.1.sqspcdn.com/static/f/556710/11700892/1302663289963/unsw_sex_in_prisons.pdf
https://doi.org/10.1353/hpu.0.0349
https://pubmed.ncbi.nlm.nih.gov/20693745/
https://www.aihw.gov.au/reports/prisoners/the-health-of-people-in-australias-prisons-2022/contents/health-risk-behaviours/at-risk-sexual-behaviours
https://www.aihw.gov.au/reports/prisoners/the-health-of-people-in-australias-prisons-2022/contents/health-risk-behaviours/at-risk-sexual-behaviours
https://www.aihw.gov.au/reports/prisoners/the-health-of-people-in-australias-prisons-2022/contents/health-risk-behaviours/at-risk-sexual-behaviours


Page 400 

SURVEY REPORT

CCDR • October 2026 • Vol. 52 No. 10

18.	 Scott N, McBryde E, Kirwan A, Stoové M. Modelling the 
Impact of Condom Distribution on the Incidence and 
Prevalence of Sexually Transmitted Infections in an Adult 
Male Prison System. PLoS One 2015;10(12):e0144869.  
DOI PubMed

19.	 Valera P, Ali ZS, Cunningham D, McLaughlin C, Acevedo S. 
Exploring Pre-Exposure Prophylaxis (PrEP) and Post-Exposure 
Prophylaxis (PEP) Knowledge in Incarcerated Men. Am J 
Mens Health 2022;16(4):15579883221107192. DOI PubMed

20.	 Public Safety Canada. 2021 Corrections and conditional 
Release Statistical Overview, Figure C1: Total offender 
population 2020-21. Ottawa, ON: PSC; 2023. https://www.
publicsafety.gc.ca/cnt/rsrcs/pblctns/ccrso-2021/#sec-c1

21.	 Correctional Service Canada. Infectious diseases, risk 
behaviours, and harm-reduction in Men’s Institutions: 
Findings from the 2022 National Health Survey. (Research 
Report R-484). Ottawa, ON: CSC; 2025. https://publications.
gc.ca/collections/collection_2025/scc-csc/PS83-3-484-eng.pdf

22.	 Public Health Agency of Canada. Survey on the impact of 
COVID-19 on the delivery of STBBI prevention, testing and 
treatment, including harm reduction services, in Canada. 
Ottawa, ON: PHAC; 2022. https://www.canada.ca/en/public-
health/services/publications/diseases-conditions/survey-
impact-covid-19-delivery-stbbi-prevention-testing-treatment.
html

Get CCDR delivered 
to your inbox

SUBSCRIBE TODAY
Web search: CCDR+Subscribe

Know the trends

Get the testing guidelines
Stay current on new vaccines
Learn about emerging infections
Get the table of contents
straight to your inbox

https://doi.org/10.1371/journal.pone.0144869
https://pubmed.ncbi.nlm.nih.gov/26658518
https://doi.org/10.1177/15579883221107192
https://pubmed.ncbi.nlm.nih.gov/35796098
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/ccrso-2021/#sec-c1
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/ccrso-2021/#sec-c1
https://publications.gc.ca/collections/collection_2025/scc-csc/PS83-3-484-eng.pdf
https://publications.gc.ca/collections/collection_2025/scc-csc/PS83-3-484-eng.pdf
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/survey-impact-covid-19-delivery-stbbi-prevention-testing-treatment.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/survey-impact-covid-19-delivery-stbbi-prevention-testing-treatment.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/survey-impact-covid-19-delivery-stbbi-prevention-testing-treatment.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/survey-impact-covid-19-delivery-stbbi-prevention-testing-treatment.html


SURVEY REPORT

Page 401 CCDR • October 2026 • Vol. 52 No. 10

Findings from the Tracks survey on sexually 
transmitted and blood-borne infections and 
related factors among Two-Spirit people, gay, 
bisexual, trans and queer men and non-binary 
people (2S/GBTQ+) in Canada, 2024
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Abstract

Background: Population health data are scarce for sexual- and gender-diverse communities 
who are disproportionately affected by sexually transmitted and blood-borne infections (STBBI). 
The Tracks survey of Two-Spirit people, gay, bisexual, trans and queer men and non-binary 
people (2S/GBTQ+) collected data from 43 Pride and community events in 19 cities across 
Canada in summer 2024.

Objective: To describe the self-reported prevalence of STBBI, including HIV, and associated 
factors among 2S/GBTQ+ people.

Methods: The self-administered questionnaire collected information on sociodemographics, 
social determinants of health, sexual behaviours, substance use, use of STBBI prevention 
services, HIV pre-exposure prophylaxis (PrEP), care and treatment for HIV and experiences of 
discrimination and abuse. Descriptive analysis was performed.

Results: Of the 4,880 participants, 52.2% described their sexual orientation as gay, 26.5% 
as queer and 24.1% as bisexual; 62.2% identified as a man and 22.4% as non-binary; 28.5% 
identified as trans; and median age was 30 years. Of participants aged 18 years or older, 63.3% 
experienced discrimination in the past 12 months and 45.5% had sex forced upon them in 
their lifetime. In the past 12 months, 5.6% of participants self-reported having been diagnosed 
with gonorrhea, 5.2% with chlamydia and 2.3% with syphilis; overall, 4.2% of participants self-
reported living with HIV. Among participants who self-reported being HIV-negative, 17.5% were 
currently taking HIV PrEP.

Conclusion: High levels of discrimination and abuse were found among study participants. 
While most participants were aware of HIV PrEP, fewer than one in four currently used it. 
Findings from this survey will help inform STBBI programs and policies. The intentional 
inclusion of diverse participants provides important information on populations who have been 
previously less engaged in STBBI research.

Affiliations

1 Centre for Communicable 
Diseases and Infection Control, 
Public Health Agency of Canada, 
Ottawa, ON
2 Community-Based Research 
Centre, Vancouver, BC
3 School of Public Health and 
Social Policy, University of Victoria, 
Victoria, BC
4 Faculty of Human and Health 
Sciences, University of Northern 
British Columbia, Prince George, 
BC
5 National Microbiology 
Laboratory Branch, Public Health 
Agency of Canada, Winnipeg, MB
6 Department of Epidemiology, 
Biostatistics and Occupational 
Health, McGill University, 
Montréal, QC

*Correspondence:  

josephine.aho@phac-aspc.gc.ca

Suggested citation: Butler M, Lachowsky NJ, Klassen BJ, Wong E, Apelian H, Curtis TJ, Rohani K, Amato AT, 
Card C, Kiazyk S, Cox J, Aho J. Findings from the Tracks survey on sexually transmitted and blood-borne 
infections and related factors among Two-Spirit people, gay, bisexual, trans and queer men and non-binary 
people (2S/GBTQ+) in Canada, 2024. Can Commun Dis Rep 2026;52(10):401–15.  
https://doi.org/10.14745/ccdr.v52i10a04
Keywords: HIV, sexually transmitted and blood-borne infections, Tracks survey, Sex Now, GBMSM, Two-Spirit, 
trans men, non-binary people, HIV PrEP

This work is licensed under a Creative 
Commons Attribution 4.0 International 
License.

mailto:josephine.aho@phac-aspc.gc.ca
https://doi.org/10.14745/ccdr.v52i10a04
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Page 402 

SURVEY REPORT

CCDR • October 2026 • Vol. 52 No. 10

Introduction

In Canada, sexual- and gender-diverse populations, including 
Two-Spirit people, gay, bisexual, queer and trans men, trans 
women, pansexual people and non-binary people, face 
numerous health and social inequities as a result of homophobia, 
transphobia, ableism, colonization, racism and other intersecting 
forms of discrimination (1,2). Gay, bisexual and other men who 
have sex with men (GBMSM), a subset of the sexual- and gender-
diverse communities, continue to be disproportionately affected 
by sexually transmitted and blood-borne infections (STBBI) (3–5). 
In 2023, among the 2,434 newly diagnosed cases of HIV in 
Canada, 40.5% were among GBMSM (3). Further, despite a 
faster increase in infectious syphilis cases in the non-GBMSM 
population since 2018, data from eight provinces and territories 
in 2023 found that 27% of all infectious syphilis cases were 
among cisgender GBMSM (4).

While more STBBI data exist for GBMSM, very little population 
health data are available for Two-Spirit, trans and non-binary 
people in Canada, making it a challenge to quantify the burden 
of STBBI in these populations (6). This is, in part, because data 
on variables such as gender identity or being Two-Spirit are 
not widely captured through routine and notifiable disease 
surveillance systems; therefore, to better understand the current 
STBBI trends and related factors among Two-Spirit people, gay, 
bisexual, trans and queer men and non-binary people  
(2S/GBTQ+), enhanced surveillance data are needed (7).

As part of efforts to collect enhanced surveillance data, the 
Public Health Agency of Canada (PHAC) implemented the 
Tracks surveillance program in 2002. This program monitors the 
prevalence of HIV, hepatitis C, syphilis and other STBBI, and 
associated factors in key populations in Canada by conducting 
periodic, biobehavioural surveys (questionnaire and biological 
sample). With provincial, regional and local public health 
partners, two phases of the Tracks survey among GBMSM were 
previously conducted: Phase 1 (2005–2007) in five cities (Victoria, 
Winnipeg, Toronto, Ottawa and Montréal) (N=4,838); 
and Phase 2 (2008–2010) in two cities (Vancouver and 
Montréal) (N=3,042) (8,9). For Phase 3 (2024), PHAC 
collaborated with the Community-Based Research Centre (CBRC) 
to conduct a survey with 2S/GBTQ+ people (10). This shift in 
study population from GBMSM to 2S/GBTQ+ reflects a need to 
be inclusive of broader communities and understand their varied 
experiences (6).

The Tracks 2S/GBTQ+ Phase 3 survey is also referred to as the 
in-person Sex Now 2024 survey. It is one survey in a series of 
periodic “Sex Now” community-led surveys undertaken by 
CBRC since 2002 to collect sexual health, HIV and other STBBI 
data (11). The Sex Now survey has evolved from originally being 
a provincial study of sexual relationships between men in British 
Columbia to a Canada-wide survey on the health of people with 
diverse sexual orientations and gender identities (11,12).

This article presents descriptive findings from the national Tracks 
2S/GBTQ+ Phase 3 survey, conducted from June 1, 2024 to 
September 15, 2024. The objectives are to describe 1) self-
reported prevalence of HIV, syphilis and other STBBI and 2) care 
and treatment for HIV. It also reports on social determinants 
of health, experiences of discrimination and abuse, sexual 
behaviours, substance use, and use of prevention services.

Methods

Tracks Phase 3 (Sex Now 2024) survey of 2S/GBTQ+ people in 
Canada is a biobehavioural survey involving the administration of 
a questionnaire and the collection of a biological sample to test 
for HIV, hepatitis C, syphilis and hepatitis B. The current report 
presents only the results from the questionnaire component of 
the 2024 biobehavioural survey since only 39.4% of participants 
who were invited to provide a biological sample opted to do 
so. An analysis of biological test results will be conducted and 
presented in a future report. 

Sampling methods
Similar to other Tracks surveys of key populations and previous 
Sex Now surveys, venue-based sampling was used for the Tracks 
2S/GBTQ+ Phase 3 survey. Local study teams, trained by the 
CBRC research team, actively recruited at venues by approaching 
potential participants and providing them with information (e.g., 
survey objectives, what participation entails, eligibility) as 
outlined in the recruitment script. Recruitment of participants 
took place at Pride festivals or other 2S/GBTQ+-related venues/
events (e.g., picnics, community dinners, Pow Wows, bars) across 
Canada in summer 2024. Promotion of the survey included 
social media posts, mainstream media engagement, word-of-
mouth and leveraging relationships with Pride Societies and local 
community-based organizations.

With the aim to include at least one study site per province, the 
following factors were considered when selecting study sites: 
large 2S/GBTQ+ population; higher prevalence of HIV than 
the general population in the region; local community support; 
ability of local partners to implement the survey; and study site 
participation in prior Sex Now surveys.

Eligibility and consent
Eligible participants had to self-identify as 1) Indigenous Two-
Spirit, OR 2) a non-binary person or trans man OR 3) a gender 
other than woman (cis or trans) and either gay, bisexual, queer 
or another non-heterosexual identity or report having engaged 
in sexual activity with a man (cis or trans) in the past five years. 
Survey participants also had to be 1) 15 years of age or older, 
2) living in Canada and 3) able to provide informed consent 
and complete the questionnaire in English, French or Spanish. 
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Individuals who had already participated in the current survey 
were excluded from participating again.

Eligible participants were presented with a consent form on 
the study tablet or their personal device. Participants had the 
opportunity to ask any questions to local study team members. 
Consent was then obtained by clicking on a standard checkbox. 
Consenting participants completed the self-administered 
questionnaire and had the option to provide a biological 
sample in the form of a dried blood spot (DBS) specimen. Only 
participants 18 years or older were invited to provide a DBS 
specimen. Participants had the option to have the results of their 
DBS specimen test returned to them by trained CBRC peers.

Participants who reported a blood disorder in which their blood 
does not clot properly (e.g., hemophilia or von Willebrand 
disease) or who recently underwent chemotherapy were 
excluded from the option to provide a DBS specimen. The total 
number of individuals approached and reasons for declining to 
participate were not recorded.

Questionnaire
The questionnaire was based on questions used in prior Tracks 
or Sex Now surveys and demonstrated both face and content 
validity. Questionnaire development was also informed by a 
review of the epidemiology and literature of 2S/GBTQ+ people 
and STBBI; a review of published GBMSM questionnaires; and 
consultations by CBRC with community partners to ensure 
questions reflected the experiences, data needs and concerns of 
community members.

The Tracks 2S/GBTQ+ Phase 3 (Sex Now 2024) questionnaire 
asked about the following: sociodemographic characteristics; 
social determinants of health; sexual behaviours and 
relationships; substance use; use of STBBI health and prevention 
services (including testing); care and treatment for HIV and 
hepatitis C; knowledge and use of HIV pre-exposure 
prophylaxis (HIV PrEP), doxycycline PrEP (doxy PrEP) and 
doxycycline post-exposure prophylaxis (doxy PEP) (13); 
experiences of discrimination and abuse; community and social 
connections; and mental health. This questionnaire took an 
average of 27 minutes (interquartile range [IQR]=17–30 minutes) 
to complete.

The questionnaire was programmed into LimeSurvey version 3 
software and piloted by PHAC and CBRC staff, as well as  
2S/GBTQ+ community members. Piloting was conducted to 
estimate the time required to self-complete the questionnaire 
and identify any of the following: errors in skip logic or validation 
rules; unclear questions or response options; typing or editing 
errors; and formatting issues. The English questionnaire was 
subject to four rounds of piloting and the French and Spanish 
questionnaires to two rounds. This pilot testing included multiple 
members of the study population. Local study teams were 
trained on survey processes. The self-administered questionnaire, 

with optional assistance from the study team, CBRC staff or 
volunteers, was accessible on electronic tablets provided by 
the study team or on a participant’s own device via scanning 
a QR code. Questionnaire data were stored on secured PHAC 
servers. Participants who completed the questionnaire and were 
aged 18 years or older had the option to provide a finger-prick 
blood sample collected on a DBS filter card for STBBI testing. As 
mentioned previously, given the low uptake of DBS, results from 
STBBI testing are not presented in this article.

Participants received $10 CAD cash for their participation in the 
questionnaire and a Sex Now branded tote bag for providing 
an optional DBS sample. The protocol and questionnaire 
were approved by research ethics boards at Health Canada-
PHAC (REB 2023-042P), University of Victoria (BC24-0135), 
University of British Columbia (H24-00806) and Simon Fraser 
University (H24-00806). Data sharing agreements were 
established between PHAC, CBRC and the University of Victoria.

Analysis
Overall, 4,880 eligible participants were recruited from 43 events 
in 19 Canadian cities from June 1, 2024 to September 15, 2024. 
The purpose of this report and the analyses undertaken were 
descriptive in nature and focused on questionnaire data. The 
DBS test result data will be reported in future articles. Small cell 
counts (i.e., questionnaire response categories with a limited 
number of observations) were assessed to determine the risk 
of identifying individual participants and were left in when it 
was determined that there was no risk of re-identification, as 
per PHAC’s Directive for the Collection, Use and Dissemination 
of Information Relating to Public Health (14). Where data in the 
table contain small cell counts, the results should be interpreted 
with caution. All descriptive statistics were computed using 
R Statistical Software version 4.3.2 (15).

Participants who selected questionnaire response options “I don’t 
know”, “Prefer not to answer” or “Unsure” were included in the 
analyses. Participants who selected the questionnaire response 
option “Not Applicable” or whose response option was manually 
coded as “skipped” (i.e., did not meet criteria to view and 
answer question), “blank” (i.e., did not answer question and 
proceeded to answer next question) or “exited” (i.e., exited 
questionnaire before completion) were excluded from analyses 
for that variable. As a result, denominators differ across variables 
depending on the number of participants who provided valid 
responses for each item. Of the 4,880 eligible individuals who 
consented to participate, 4,640 (95.1%) completed the entire 
questionnaire.

Descriptive analyses were performed to characterize the 
study population. Categorical variables are presented as 
frequencies (n) and proportions (%). Age was analyzed both 
categorically (using age groups) and continuously (using the 
median and range).



Page 404 

SURVEY REPORT

CCDR • October 2026 • Vol. 52 No. 10

Select subgroup comparisons were conducted to explore 
potential differences in key variables. Pearson’s chi-square tests 
of independence were calculated for these comparisons. These 
analyses were exploratory in nature and future manuscripts will 
provide more detailed characterisations of specific subgroups. 

Results

Sociodemographic characteristics
Participant recruitment occurred in all ten Canadian provinces 
with approximately half of participants recruited from one of 
the following three cities: Toronto (25.0%), Ottawa (13.0%), and 
Vancouver (9.4%) (Table 1). The median age of participants was 
30 years old, with ages ranging from 15 to 84 years. Overall, 
28.5% of participants identified as a person with a disability. The 
most commonly reported ethnicity was white (64.2%), followed 
by Indigenous (11.2%). Of the 547 Indigenous participants, 
63.4% were Two-Spirit.

Just over half of participants (52.2%) identified as gay, with 
queer (26.5%) and bisexual (24.1%) as the next most common 
sexual orientations. Around two-thirds of participants identified 
as a man (62.2%), and 22.4% as non-binary. About two-thirds 
of participants were GBMSM (69.4%). Of GBMSM participants, 
39.7% (1,345/3,386) were between the ages of 15 and 
29 years (data not shown in table). More than one-quarter of 
participants identified as trans (28.5%). Half (n=710/1,390, 
51.1%) of trans participants were between the ages of 15 
and 24 years, compared with only 18.5% (n=646/3,490) of 
participants who did not identify as trans (data not shown in 
table); this difference was statistically significant (p<0.001).

Social determinants of health
Two-thirds of participants (66.5%) had completed post-secondary 
school (e.g. certificate, diploma), a bachelor’s degree or 
higher (Table 2). In the six months prior to the survey, 71.9% of 
participants were employed, 17.6% were students, 15.4% were 
unemployed and 7.2% were on government assistance. More 
than one-third (37.6%) of participants experienced financial 
strain (i.e., had to cut back or could not make ends meet) and 
10.6% were unstably housed in the past six months. Overall, 
5.3% of participants had been incarcerated in their lifetime.

Just under half of participants (45.5%) had sex forced upon 
them in their lifetime, and half (n=1,425/2,787, 51.1%) had 
experienced verbal, physical and/or sexual abuse by a partner in 
their lifetime (data not shown in table). More than half (56.3%) 
of participants reported currently being in a relationship and the 
majority of participants (94.8%) had at least one person they can 
count on for support. Only 54.5% of participants were satisfied 
with their connection to Two-Spirit, lesbian, gay, bisexual, trans, 
queer, questioning, intersex, asexual and other sexual and 
gender diverse (2SLGBTQQIA+) communities.

Box 1 presents information on experiences of discrimination 
among study participants aged 18 years or older. Two-thirds 
of participants (63.3%) have experienced at least one form of 
discrimination in the past 12 months.

Sexually transmitted and blood-borne 
infection risk exposure: Sexual behaviours and 
substance use

Sexual behaviours 
Overall, 831 participants (17.8%) did not have any sexual 
partners in the past six months and thus were not asked any 
subsequent questions about sexual activity (Table 3). Of these, 
282 participants (33.9%) reported having never had sex (data 
not shown). Among GBMSM participants in this study, a higher 
proportion of trans GBMSM (17.0%, 90/529) than non-trans 
GBMSM (9.2%, 238/2,593) reported having no sexual partners in 
the past six months (data not shown in table). This difference was 
statistically significant, (p<0.001).

Box 1: Experiences of discrimination among participants 
aged 18 years or older in the Tracks survey of 2S/GBTQ+ 
people in Canada, Phase 3, 2024a

Overall experience of discrimination:

•	 63.3% (1,733/2,738) of participants experienced at least one 
form of discrimination in the past 12 months

•	 22.1% (620/2,805) of participants avoided healthcare 
services due to fear of, or concern about, stigma or 
discrimination in the past 12 months

Experiences of discrimination among specific participant 
groups, past 12 months:

•	 Among non-binary participants, 61.1% (408/668) 
experienced discrimination based on their gender 
expression

•	 Among GBMSM, 25.1% (487/1937) experienced 
discrimination based on their sexual orientation

•	 Among trans participants, 64.2% (522/836) experienced 
discrimination based on their trans experience

•	 Among participants with a disability, 52.6% (437/831) 
experienced discrimination based on their disability status

•	 Among Indigenous participants, 40.1% (112/279) 
experienced discrimination based on their Indigenous 
identity

•	 Among participants who self-reported living with HIV, 25.0% 
(27/108) experienced discrimination based on their HIV 
status

Abbreviations: GBMSM, gay, bisexual and other men who have sex with men; 2S/GBTQ+,  
Two-Spirit people, gay, bisexual, trans and queer men and non-binary people
a Questions on discrimination were only asked to participants aged 18 years or older. Participants 
were informed in advance that this section of the questionnaire was on discrimination and abuse 
and were given the option to skip the entire section. Participants who skipped the entire section 
or the relevant question(s) were excluded from the denominator. Of those aged 18 years or older, 
36.0% (1,618/4,498) did not consent to viewing questions on discrimination and abuse, and an 
additional 1.6% (71/4,498) did not respond to the consent question for this section and thus also 
did not see these questions
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Table 1: Sociodemographic characteristics of 
participants in the Tracks survey of 2S/GBTQ+ people in 
Canada, Phase 3, 2024 (n=4,880)

Sociodemographic characteristics n Totala %

City of recruitment Victoria, BC 241 4,880 4.9

Vancouver, BC 458 4,880 9.4

New Westminster, BC 131 4,880 2.7

Kelowna, BC 127 4,880 2.6

Calgary, AB 264 4,880 5.4

Edmonton, AB 133 4,880 2.7

Saskatoon, SK 95 4,880 1.9

Regina, SK 77 4,880 1.6

Winnipeg, MB 301 4,880 6.2

London, ON 332 4,880 6.8

Hamilton, ON 128 4,880 2.6

Toronto, ON 1,218 4,880 25.0

Ottawa, ON 633 4,880 13.0

Montréal, QC 313 4,880 6.4

Québec City, QC 42 4,880 0.9

Moncton, NB 58 4,880 1.2

Halifax, NS 167 4,880 3.4

Charlottetown & New 
London, PEI 96 4,880 2.0

St John’s, NL 66 4,880 1.4

Age group 15–17 years 158 4,880 3.2

18–24 years 1,198 4,880 24.5

25–29 years 950 4,880 19.5

30–39 years 1,362 4,880 27.9

40–54 years 728 4,880 14.9

55 years or older 484 4,880 9.9

Identify as a 
person with a 
disability

Yes 1,372 4,808 28.5

No 3,096 4,808 64.4

Unsure 340 4,808 7.1

Born in Canada Yes 3,452 4,805 71.8

No 1,353 4,805 21.2

Permanent statusb 835 1,347 62.0

Temporary statusc 512 1,347 38.0

Ethnoracial 
identityd

Black 370 4,872 7.6

East/Southeast Asian 492 4,872 10.1

Indigenous 547 4,872 11.2

Latina, Latino, Latinx, 
Latine 359 4,872 7.4

Middle Eastern 177 4,872 3.6

South Asian 256 4,872 5.3

White 3,127 4,872 64.2

None of the above 89 4,872 1.8

Sociodemographic characteristics n Totala %

Two-Spirite Yes 347 547 63.4

No 138 547 25.2

Prefer not to answerf 62 547 11.3

Sexual orientationd Asexual 337 4,867 6.9

Bisexual 1,174 4,867 24.1

Demisexual 54 4,867 1.1

Gay 2,539 4,867 52.2

Heteroflexible 78 4,867 1.6

Homoflexible 121 4,867 2.5

Pansexual 680 4,867 14.0

Queer 1,292 4,867 26.5

Questioning 132 4,867 2.7

Straight 118 4,867 2.4

Another term 122 4,867 2.5

Gender identityd Agender 146 4,873 3.0

Genderfluid 443 4,873 9.1

Genderqueer 469 4,873 9.6

Man 3,030 4,873 62.2

Non-binary 1,092 4,873 22.4

Questioning 184 4,873 3.8

Trans man 552 4,873 11.3

Transmasculine 52 4,873 1.1

Trans womang 74 4,873 1.5

Womang 158 4,873 3.2

Another term 112 4,873 2.3

Identify as GBMSMh 3,386 4,880 69.4

Identify as trans 1,390 4,880 28.5
Abbreviations: AB, Alberta; BC, British Columbia; GBMSM, gay, bisexual and other men who 
have sex with men; MB, Manitoba; NB, New Brunswick; NL, Newfoundland; NS, Nova Scotia; 
ON, Ontario; PEI, Prince Edward Island; QC, Québec; SK, Saskatchewan; 2S/GBTQ+, Two-Spirit 
people, gay, bisexual, trans and queer men and non-binary people
a Total represents the number of participants who provided a valid response to the corresponding 
survey question. Denominators vary because participants who selected “Not Applicable,” 
skipped the question, left it blank or exited the questionnaire were excluded from analyses for 
that variable
b Permanent status defined as participants who are not born in Canada and are a Canadian citizen 
or permanent resident
c Temporary status defined as participants who are not born in Canada and are an international 
student, refugee or asylum seeker, temporary foreign worker, visitor or person without status
d Proportions do not add up to 100% as options were not mutually exclusive; participants could 
select more than one response
e This question was asked only to Indigenous participants
f Prefer not to answer is included when it was an actual response option for the question
g Women (including trans women) were eligible for inclusion if they were Two-Spirit or identified 
as another gender identity in addition to “Woman” or “Trans woman” and also met the other 
eligibility criteria
h GBMSM defined as men (cis or trans) who 1) identified as gay, bisexual, queer, homoflexible, 
pansexual, demisexual, questioning or heteroflexible or 2) reported having had sex with a 
man (cis or trans) in the past five years

Table 1: Sociodemographic characteristics of 
participants in the Tracks survey of 2S/GBTQ+ people in 
Canada, Phase 3, 2024 (n=4,880) (continued)
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Among those who reported having had sex in the previous 
six months, 42.0% had one sexual partner, 35.3% had two to 
five sexual partners, 6.9% had six to nine sexual partners and 
15.8% had ten or more sexual partners. Three-quarters (76.0%) 
of participants had sex with a man (cis or trans), 19.4% had sex 
with a woman (cis or trans) and 19.8% had sex with a non-binary 
person in the past six months.

The most common type of sexual activity reported by participants 
in the past six months was oral sex (85.7%) (Table 3). Around two-
fifths of participants engaged in anal sex as the bottom (42.0%) 
or anal sex as top (41.1%) in that timeframe. Among those who 
had anal sex in the past six months, 14.0% always used condoms 
with their recurring sex partner(s) and 19.3% always used condoms 
with their one-off sex partner(s). Around one-quarter (22.7%) of 
participants engaged in sex between three or more people (i.e., 
threesome, group sex) in the past six months. As a measure of 
transactional sex, 3.6% of participants received money, goods or 
services in exchange for sex in the past six months.

Substance use
Three-quarters (74.9%) of participants reported using substances 
in the past six months (Table 3). Of those, 24.5% have used 
substances to enhance sexual experience during that timeframe. 
Among participants who have used substances to enhance 
sexual experience, the most common substances used were 
cannabis (68.1%), alcohol (52.8%) and poppers/amyl nitrite (40.5%). 
Other substances used to enhance sexual experience include 
erection drugs (19.5%), tobacco or nicotine (14.7%), ecstasy (14.6%), 
psychedelics (12.0%), cocaine (11.5%), crystal meth (10.0%), 
gamma-hydroxybutyrate (GHB) or gamma-butyrolactone (GBL) 
(8.0%) and ketamine (5.8%). The vast majority of participants 
(95.0%) had never injected substances for non-medical uses.

Access to and use of healthcare, sexually 
transmitted and blood-borne infection 
prevention and testing services

Primary healthcare and mental health 
Two-thirds of participants (68.4%) currently had a regular 
family doctor or nurse practitioner. Of those, 67.9% said 
their regular healthcare provider was aware of their sexual 
orientation (Table 4). Lifetime HIV testing was more prevalent 
among participants whose healthcare provider was aware of 
their sexual orientation (n=1,610/1,903, 84.6%) as compared 
to participants whose healthcare provider was not aware of 
their sexual orientation (n=260/484, 53.7%) (data not shown 
in table). This difference was statistically significant (p<0.001). 
Among trans participants, 72.3% (n=699/966) said their regular 
healthcare provider was aware of their gender identity (data not 
shown in table). Over one-third of participants (38.9%) reported 
having fair or poor mental health status. Half of participants 
either accessed (41.4%) or tried to access (11.1%) mental health 
counselling services in the past 12 months.

Table 2: Social determinants of health of participants 
in the Tracks survey of 2S/GBTQ+ people in Canada, 
Phase 3, 2024 (n=4,880)

Social determinants of health n Totala %

Education, highest 
level

Did not finish high school 341 4,776 7.1

High school equivalent 1,260 4,776 26.4

Post-secondary school 1,121 4,776 23.5

Bachelor’s degree 1,254 4,776 26.3

Above a bachelor’s 
degree 800 4,776 16.8

Employment status, 
past six monthsb

Employedc 3,443 4,790 71.9

Unemployed 738 4,790 15.4

Student 843 4,790 17.6

Government assistance 344 4,790 7.2

Retired 202 4,790 4.2

Unable to work 240 4,790 5.0

None of the above 37 4,790 0.8

Financial situation, 
past six months

Comfortable, with extra 1,316 4,806 27.4

Enough, but no extra 1,682 4,806 35.0

Have to cut back 1,138 4,806 23.7

Cannot make ends meet 670 4,806 13.9

Unstable housing, past six monthsd 502 4,756 10.6

Ever incarcerated 246 4,676 5.3

Anyone ever forced sex on participante 1,272 2,796 45.5

Ever experienced 
abuse from a 
partnere

Verbal abuse 1,286 2,795 46.0

Physical abuse 613 2,793 21.9

Sexual abuse 744 2,795 26.6

Number of people 
participant can 
count on for 
support

No one 237 4,570 5.2

1 person 293 4,570 6.4

2–3 people 1,652 4,570 36.1

4–9 people 1,768 4,570 38.7

10 or more people 620 4,570 13.6

Currently in a relationshipf 2,508 4,453 56.3

Participant 
satisfied with their 
connection to 
2SLGBTQQIA+ 
communitiesg

Yes 2,409 4,421 54.5

No 988 4,421 22.3

Unsure 1,024 4,421 23.2

Abbreviations: 2S/GBTQ+, Two-Spirit people, gay, bisexual, trans and queer men and non-binary 
people; 2SLGBTQQIA+, Two-Spirit, lesbian, gay, bisexual, trans, queer, questioning, intersex, 
asexual and additional people who identify as part of sexual and gender diverse communities
a Total represents the number of participants who provided a valid response to the corresponding 
survey question. Denominators vary because participants who selected “Not Applicable,” 
skipped the question, left it blank or exited the questionnaire were excluded from analyses for 
that variable
b Proportions do not add up to 100% as options were not mutually exclusive; participants could 
select more than one response
c Includes participants who were employed full-time, employed part-time, and/or self-employed 
in the past six months
d Participants are classified as being unstably housed if they lived in any of the following places 
in the past six months: hotel/motel room, rooming/boarding house, shelter/hostel, transition 
house/halfway house, psychiatric institution, drug treatment facility, public place like a street/
park/stairwell and/or in a vehicle. Participants who only lived in their own and/or another person’s 
apartment, condo or house in the past six months are classified as stably housed. Participants 
who selected “None of the above” are excluded
e Only asked to participants aged 18 years or older. Participants were informed in advance that 
this section of the questionnaire was on discrimination and abuse and were given the option to 
skip the entire section. Participants who skipped the entire section or this specific question were 
excluded from the denominator
f Only asked to participants who reported that they have ever had sex
g Excludes participants who selected “Not Applicable”
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Table 3: Sexual behaviours and substance use among 
participants in the Tracks survey of 2S/GBTQ+ people in 
Canada, Phase 3, 2024 (n=4,880)

Sexual behaviours and substance use n Totala %

Sexual behaviours, past six months

No sex partner 831 4,675 17.8

Number of sex 
partnersb

1 partner 1,614 3,844 42.0

2–5 partners 1,358 3,844 35.3

6–9 partners 266 3,844 6.9

10 or more partners 606 3,844 15.8

Has had sex with a man (cis or trans)b 2,914 3,835 76.0

Has had sex with a woman (cis or trans)b 743 3,835 19.4

Has had sex with a non-binary personb 758 3,835 19.8

Types of sexual 
activityb,c

Oral sex 3,273 3,819 85.7

Mutual masturbation 2,635 3,819 69.0

Fingering 2,344 3,819 61.4

Sex with prosthetics 
or sex toys 1,618 3,819 42.4

Rimming 1,612 3,819 42.2

Anal sex as bottom 1,604 3,819 42.0

Anal sex as top 1,569 3,819 41.1

Vaginal sex 1,171 3,819 30.7

Sex between three or 
more people 866 3,819 22.7

Online sex 816 3,819 21.4

Fisting 390 3,819 10.2

None of the above 72 3,819 1.9

Always used condoms during anal sex with 
recurring sex partner(s)b,d 299 2,137 14.0

Always used condoms during anal sex with 
one-off sex partner(s)b,d 336 1,742 19.3

Has given money, goods or services in 
exchange for sexb 66 3,798 1.7

Has received money, goods or services in 
exchange for sexb 136 3,798 3.6

Substance use, past six months

Used any 
substances (including 
cigarettes, alcohol 
and cannabis)e

Yes 3,387 4,525 74.9

No 1,030 4,525 22.8

Prefer not to answerf 108 4,525 2.4

Substance use to 
make sex more 
intense, less 
inhibited or last 
longerg

Yes, past six months 813 3,313 24.5

Yes, more than six 
months ago 556 3,313 16.8

No, never 1,944 3,313 58.7

Sexual behaviours and substance use n Totala %

Substance use, past six months (continued)

Substances used 
to make sex more 
intense, less 
inhibited or last 
longerc,h

Cannabis 551 809 68.1

Alcohol 427 809 52.8

Poppers/amyl nitrite 328 809 40.5

Erection drugs 158 809 19.5

Tobacco or nicotine 119 809 14.7

Ecstasy/”E”/MDMA 118 809 14.6

Psychedelics 97 809 12.0

Cocaine 93 809 11.5

Crystal meth/Tina/”T” 81 809 10.0

GHB or GBL 65 809 8.0

Ketamine 47 809 5.8

Crack/freebase 24 809 3.0

Amphetamine/speed 20 809 2.5

Opioids 18 809 2.2

Tranquilizers/benzos 7 809 0.9

Non-medical steroids <5 809 N/Ai

Other <5 809 N/Ai

Injected substance 
for non-medical useg

Yes, past six months 69 3,360 2.1

Yes, more than six 
months ago 100 3,360 3.0

No, never 3,191 3,360 95.0
Abbreviations: GBL, gamma-butyrolactone; GHB, gamma-hydroxybutyrate; MDMA, 3,4-methyl
enedioxymethamphetamine; N/A, not applicable; 2S/GBTQ+, Two-Spirit people, gay, bisexual, 
trans and queer men and non-binary people
a Total represents the number of participants who provided a valid response to the corresponding 
survey question. Denominators vary because participants who selected “Not Applicable,” 
skipped the question, left it blank or exited the questionnaire were excluded from analyses for 
that variable
b Among participants who reported having one or more sexual partners in the past six months
c Proportions do not add up to 100% as options were not mutually exclusive; participants could 
select more than one response
d Question was only asked to participants who reported having anal sex in the past six months
e Substances include alcohol, tobacco, nicotine, cannabis, poppers, cocaine, ecstasy, erection 
drugs, GBH/GBL, crystal meth, ketamine, crack, tranquilizers/benzos, amphetamine, psychedelics, 
opioids, non-medical steroids, and “other” substances
f Prefer not to answer is included when it was an actual response option for the question
g Question was only asked to participants who reported using substances in the past six months
h Question was only asked to participants who reported using substances to enhance sexual 
experience in that past six months
i Data suppressed due to small cell counts

Table 3: Sexual behaviours and substance use among 
participants in the Tracks survey of 2S/GBTQ+ people in 
Canada, Phase 3, 2024 (n=4,880) (continued)
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Table 4: Access to and use of healthcare, STBBI 
prevention and testing services among participants 
in the Tracks survey of 2S/GBTQ+ people in Canada, 
Phase 3, 2024 (n=4,880)

Access to and use of healthcare, STBBI 
prevention and testing services n Totala %

Primary healthcare and mental health

Has a regular family doctor or nurse practitioner 3,139 4,588 68.4

Regular family doctor 
or nurse practitioner 
aware of participant’s 
sexual orientationb

Yes 2,075 3,055 67.9

No 493 3,055 16.1

Don’t know 487 3,055 15.9

Mental health status, 
self-reported

Excellent or very good 1,522 4,618 33.0

Good 1,298 4,618 28.1

Fair or poor 1,798 4,618 38.9

Tried to access mental 
health counselling 
services, past 
12 months

Yes, able to access 1,899 4,588 41.4

Yes, but not able to 
access 508 4,588 11.1

No, did not try to access 2,181 4,588 47.5

HIV PEP/PrEP

Aware of HIV PEP 2,860 4,759 60.1

Aware of HIV PrEP All participants 3,832 4,771 80.3

GBMSM 2,826 3,309 85.4

Other 1,006 1,462 68.8

Ever taken HIV PrEPc Yes, currently taking 753 4,307 17.5

Yes, but stopped 317 4,307 7.4

No, never taken 3,237 4,307 75.2

Currently taking HIV 
PrEPc

GBMSM 696 2,960 23.5

Other 57 1,347 4.2

Ever tried to get HIV PrEPc,d 178 3,212 5.5

Interested in using 
HIV PrEPc,e

Yes 860 3,485 24.7

No 1,309 3,485 37.6

Unsure 1,316 3,485 37.8

Doxy PrEP/PEPf

Aware of doxy PrEP/PEP 2,201 4,757 46.3

Ever taken doxy PrEP/
PEP

Yes 540 4,755 11.4

No 4,065 4,755 85.5

Don’t know 150 4,755 3.2

Interested in using 
doxy PrEP/PEPg

Yes 1,250 4,140 30.2

No 1,544 4,140 37.3

Unsure 1,346 4,140 32.5

Vaccinations

Ever vaccinated 
against hepatitis B

Yes 2,758 4,550 60.6

No 597 4,550 13.1

Don’t know 1,195 4,550 26.3

Ever vaccinated 
against HPV

Yes 2,034 4,536 44.8

No 1,345 4,536 29.7

Don’t know 1,157 4,536 25.5

Number of doses 
of mpox vaccine 
participant received

One dose 502 4,567 11.0

Two or more doses 882 4,567 19.3

None 2,355 4,567 51.6

Don’t know 828 4,567 18.1

Access to and use of healthcare, STBBI 
prevention and testing services n Totala %

STBBI testing

Tested for HIVc Past 12 months 2,172 4,449 48.8

- Past three months 1,223 4,449 27.5

- Four to six months ago 485 4,449 10.9

- Seven to 12 months 
ago 464 4,449 10.4

More than 12 months 
ago 941 4,449 21.2

Never tested 1,086 4,449 24.4

Don’t know 250 4,449 5.6

Tested for HIVc

(in past 12 months)

GBMSM 1,693 3,045 55.6

Other (non-GBMSM) 479 1,404 34.1

Trans 431 1,328 32.4

Other (non-Trans) 1,741 3,121 55.8

Tested for hepatitis C Past 12 months 1,724 4,631 37.2

- Past three months 902 4,631 19.5

- Four to six months ago 435 4,631 9.4

- Seven to 12 months 
ago 387 4,631 8.4

More than 12 months 
ago 952 4,631 20.6

Never tested 1,018 4,631 22.0

Don’t know 937 4,631 20.2

Tested for an STI 
other than HIV or 
hepatitis C

Past 12 months 2,271 4,613 49.2

- Past three months 1,271 4,613 27.6

- Four to six months ago 522 4,613 11.3

- Seven to 12 months 
ago 478 4,613 10.4

More than 12 months 
ago 1,030 4,613 22.3

Never tested 919 4,613 19.9

Don’t know 393 4,613 8.5
Abbreviations: doxy, doxycycline; GBMSM, gay, bisexual, and other men who have sex with men; 
HPV, human papillomavirus; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis; 
STBBI, sexually transmitted and blood-borne infection; STI, sexually transmitted infection;  
2S/GBTQ+, Two-Spirit people, gay, bisexual, trans and queer men and non-binary people
a Total represents the number of participants who provided a valid response to the corresponding 
survey question. Denominators vary because participants who selected “Not Applicable,” 
skipped the question, left it blank, or exited the questionnaire were excluded from analyses for 
that variable
b Question was only asked to participants who reported having a regular family doctor or nurse 
practitioner
c Among participants who self-reported having never been diagnosed with HIV
d Question was further restricted to participants who have never taken HIV PrEP
e Question was further restricted to participants who have never taken OR have stopped taking 
HIV PrEP
f Questions asking about doxy PrEP/PEP awareness, use, and interest did not differentiate 
between doxy PrEP and doxy PEP; asked about doxy PrEP/PEP combined
g Question was only asked to participants who have not taken or don’t know whether they have 
taken Doxy PrEP/PEP

Table 4: Access to and use of healthcare, STBBI 
prevention and testing services among participants 
in the Tracks survey of 2S/GBTQ+ people in Canada, 
Phase 3, 2024 (n=4,880) (continued)
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Sexually transmitted and blood-borne infection prevention: 
HIV PEP/PrEP, doxy PrEP/PEP and vaccinations 
Awareness of HIV PEP was lower than for HIV PrEP (60.1% vs. 
80.3%) (Table 4) and HIV PrEP awareness was higher among 
GBMSM than non-GBMSM study participants (85.4% vs. 68.8%); 
this difference was statistically significant (p<0.001). Among all 
participants who self-reported being HIV-negative, 17.5% were 
currently taking HIV PrEP and 7.4% had previously taken HIV 
PrEP but were not currently using it. Of those who had stopped 
taking or had never taken HIV PrEP, 24.7% were interested 
in using HIV PrEP, and 37.8% were unsure if they would be 
interested in using it.

Less than half of participants (46.3%) were aware of doxy PrEP/
PEP, and only 11.4% of participants had ever taken doxy PrEP/
PEP (Table 4). Among participants who haven’t taken doxy 
PrEP/PEP or who don’t know whether they have taken it, 30.2% 
were interested in using it and 32.5% were unsure if they would 
be interested in using it. In terms of vaccinations, 60.6% of 
participants reported vaccination for hepatitis B, 44.8% for 
human papillomavirus (HPV), and 19.3% of participants had 
received two or more doses of the mpox vaccine.

Sexually transmitted and blood-borne infection testing 
In the past 12 months, 48.8% of participants reported testing 
for HIV, 37.2% for hepatitis C, and 49.2% for other sexually 
transmitted infections (STIs). Testing for HIV in the past 
12 months was more common among GBMSM than other study 
participants (55.6% vs. 34.1%; p<0.001) while less common 
among trans than other study participants (32.4% vs. 55.8%; 
p<0.001). One-quarter of participants (24.4%) have never been 
tested for HIV, 22.0% for hepatitis C and 19.9% for other STI.

HIV care cascade and sexually transmitted and 
blood-borne infection prevalence

All estimates of prevalence for HIV, hepatitis C and other STBBI 
are based on self-reported data from the questionnaire (Table 5). 
No DBS data are presented here, and thus awareness of infection 
status (i.e., comparison of a participant’s self-reported status with 
their DBS test result for each infection) cannot be determined.

HIV prevalence and care cascade 
Among study participants, 4.2% self-reported living with HIV. 
Of these, almost all participants (98.0%) had a clinic or provider 
for their HIV care and 96.8% were currently taking antiretroviral 
therapy. Among participants currently taking antiretroviral 
therapy, 92.6% reported a suppressed viral load on their most 
recent viral load test. Only 5.5% of participants living with 
HIV reported avoiding HIV medical care or treatment in the 
past 12 months due to fear of, or concern about, stigma or 
discrimination.

Table 5: HIV care cascade and STBBI prevalence among 
participants in the Tracks survey of 2S/GBTQ+ people in 
Canada, Phase 3, 2024 (n=4,880)

HIV care cascade and STBBI prevalence n Totala %

HIV self-reported prevalence

Self-reported 
having ever been 
diagnosed with HIV

Yes, I am living with HIV 198 4,713 4.2

No, I have never been 
diagnosed with HIVb 3,292 4,713 69.8

No, I have never been 
tested for HIV 1,086 4,713 23.0

Prefer not to answerc 137 4,713 2.9

HIV care cascade (among participants who self-reported living with 
HIV, n=198)

Currently have a clinic or provider for HIV care 194 198 98.0

Currently taking 
ART

Yes 182 188 96.8

No 6 188 3.2

Self-reported 
results of most 
recent viral load 
testd

Suppressed 162 175 92.6

Not suppressed 4 175 2.3

I do not know or I am 
not sure 9 175 5.1

Avoided HIV medical care and treatment 
due to fear of, or concern about, stigma or 
discrimination, past 12 monthse

6 110 5.5

Hepatitis C self-reported prevalence

Self-reported 
hepatitis C status

I have hepatitis C now 16 4,606 0.3

I have had hepatitis C 
before, but I cleared the 
virus without treatment 
(spontaneously)

44 4,606 1.0

I have had hepatitis C 
before, but I cleared the 
virus with treatment

68 4,606 1.5

I have never been 
diagnosed with 
hepatitis Cb

3,460 4,606 75.1

I have never been tested 
for hepatitis C 1,018 4,606 22.1

Self-reported prevalence of other STBBI, past 12 monthsf

Gonorrhea 254 4,534 5.6

Chlamydia 236 4,551 5.2

Herpes (genital or anal) 111 4,522 2.5

Syphilis 106 4,517 2.3

Shigella 22 4,508 0.5

Mpox 19 4,510 0.4

Lymphogranuloma venereum 11 4,507 0.2
Abbreviations: ART, antiretroviral therapy; STBBI, sexually transmitted and blood-borne infection
a Total represents the number of participants who provided a valid response to the corresponding 
survey questions. Denominators vary because participants who selected “Not Applicable,” 
skipped the question, left it blank, or exited the questionnaire were excluded from analyses for 
that variable
b Participants report having been tested, but not diagnosed, with the STBBI
c Prefer not to answer is included when it was an actual response option for the question
d Restricted to participants who are currently taking ART drugs
e Only asked to participants aged 18 years or older. Participants were informed in advance that 
this section of the questionnaire was on discrimination and abuse and were given the option to 
skip the entire section. Participants who skipped the entire section or this specific question were 
excluded from the denominator
f Estimates are among all participants, regardless of whether they have ever been tested for the 
STBBI. Denominators vary due to non-response
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Hepatitis C prevalence 
Among all study participants, 0.3% reported currently having 
hepatitis C and 2.5% previously had hepatitis C but had since 
cleared the virus. Among participants with a current hepatitis C 
infection, 53.3% had a hepatitis C healthcare provider (data not 
shown).

Sexually transmitted and blood-borne infection prevalence 
In the past 12 months, 5.6% of participants self-reported having 
been diagnosed with gonorrhea, 5.2% with chlamydia, 2.5% with 
herpes (genital or anal) and 2.3% with syphilis.

Discussion

The 2S/GBTQ+ population in Canada is diverse, with people who 
have varying experiences related to ongoing STBBI epidemics. 
This survey provides essential information to better understand 
STBBI prevalence, access to STBBI prevention, STBBI testing and 
treatment, related sociodemographic characteristics, and risk 
exposure within the study sample. Overall, 4.2% of participants 
self-reported living with HIV and, while most participants were 
aware of HIV PrEP, fewer than one in four currently used it. High 
levels of discrimination and abuse were found among study 
participants.

While previous Tracks surveys have focused on GBMSM (8,9), 
this Phase 3 survey included the broader 2S/GBTQ+ community. 
As a result, this survey is not directly comparable with previous 
surveys that included only participants identifying as men. 
Further, previous Tracks surveys among GBMSM have only been 
eligible to men who have had sex with another man. Similar 
sexual activity-based eligibility criteria were not applied to this 
study, and thus some participants were eligible even if they have 
never had sex. Accessing this population is essential for primary 
prevention and health promotion efforts to educate and support 
STBBI knowledge and harm reduction practices. The current 
survey also recruited primarily from Pride festivals, while Tracks 
Phase 1 (2005–2007) and Phase 2 (2008–2010) surveys involved 
more recruitment from bars, associations, businesses and 
bathhouses. These differences in sampling location may further 
contribute to differences in the study populations, in addition to 
historical and societal changes.

Previous research has been done with the 2S/GBTQ+ population 
in Canada, but results of this study are also not directly 
comparable with these other studies. For example, there are 
meaningful differences in diversity and representation within the 
study population as compared to Sex Now 2018, a previous in-
person Sex Now survey of 2S/GBTQ+ people at Pride festivals; 
the proportion of trans participants and non-binary participants 
more than quadrupled between the two surveys (16). The current 
study also had higher proportions of all racial/ethnic minority 
populations, with an increase in Black participants from 4.1% in 
2018 to 7.6% in 2024 (16). While the current study composition 

may not reflect the actual composition of the 2S/GBTQ+ 
population in Canada, it does provide valuable information on 
specific populations of this broader community.

As compared with Sex Now 2018, a higher proportion of 
participants in this 2024 survey have never been tested for 
HIV (8.4% vs. 24.4%), hepatitis C (9.3% vs. 22.0%) or other 
STI (7.9% vs.19.9%) (16). Testing for HIV was less common among 
trans than other participants in this study. Lower STBBI testing 
uptake among trans and non-binary people as compared with 
cisgender people has been found in previous research with the 
2S/GBTQ+ population (16). There are several reasons why trans 
and non-binary participants may be less likely to test for STBBI. 
First, as a result of cisnormative policies (e.g., gender segregated 
clinic hours), a lack of provider knowledge about trans identities 
and trans-specific healthcare needs and various forms of 
discrimination, trans and non-binary people often face barriers 
to accessing STBBI testing services (17,18). Further, a study using 
data from the Sex Now 2015 survey found that the proportion of 
trans GBMSM who were sexually inactive in the last 12 months 
was significantly higher than for cisgender GBMSM (19). This may 
contribute to a lower perceived or actual risk of STBBI, and thus 
lower testing uptake. Among GBMSM participants in this study, 
a higher proportion of trans GBMSM than non-trans GBMSM 
reported having no sexual partners in the past six months (17.0% 
vs. 9.2%).

The self-reported prevalence of HIV in this study (4.2%) is nearly 
25 times higher than the estimated HIV prevalence in the general 
Canadian population in 2022 of 0.17% (3). Nevertheless, it is 
likely to be an underestimation of the true prevalence within the 
study sample, given that it is based on self-reported data and 
because of the younger age skew of the study sample. Nearly 
one-quarter of the sample reported having never been tested 
for HIV, and even among participants who had previously tested 
negative for HIV, it is possible that some may have seroconverted 
since their most recent HIV test. Subgroup analyses of HIV 
prevalence will also be important, as half of people living with 
HIV in Canada as of 2022 were GBMSM (3). The Engage Cohort 
Study of GBMSM in Canada has also found HIV prevalence 
estimates in Montréal, Toronto, and Vancouver that are three-
to-five times higher than the estimate in this study, highlighting 
the need for further population- and geographic-specific 
analyses (20).

At a federal level, Canada has made commitments to meeting 
the 95-95-95 global targets to end HIV/AIDS as a public health 
concern (21). While progress towards the first target, awareness 
of HIV status, cannot be determined from these self-reported 
data, this study provides insights into the remaining two targets 
among the study population. Among participants in this study 
who self-reported living with HIV, 96.8% reported currently 
taking HIV antiretroviral therapy drugs. Of those currently taking 
antiretroviral therapy drugs, 92.6% reported a suppressed viral 
load on their most recent viral load test. These are similar to HIV 
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care continuum metrics from studies among GBMSM in Canada 
in 2017–2019 (3).

Sexual behaviours and substance use are important risk 
exposures related to STBBI. Among participants who have 
used substances to make sex more intense, less inhibited or 
last longer, the most commonly used substance was cannabis, 
followed by alcohol and poppers. These results are similar to a 
2021 study among 2S/GBTQ+ people, which found that poppers 
were the most commonly used substance to enhance sexual 
experiences, followed by cannabis and alcohol (22).

In this study, one in five participants (19.3%) who had anal 
sex with one-off sex partner(s) and 14.0% who had anal sex 
with recurring sex partner(s) in the past six months reported 
consistent condom use. Consistent condom use is lower than 
was observed in a previous Tracks survey with GBMSM in 
2005–2007 (9). While this may, in part, be due to differences 
in study population, decreasing trends in condom-protected 
sexual events were also found in other Canadian studies among 
GBMSM (23). An Australian study among GBMSM from 2013 to 
2017 found a rapid decrease in consistent condom use alongside 
a rapid increase in HIV PrEP use (24).

In addition to sexual behaviour and substance use data, this 
study also collected information on STBBI prevention and 
healthcare services. Previous studies have shown increasing 
knowledge about HIV PrEP from 2015 to 2019 and increasing 
use of HIV PrEP between 2018 and 2020, among 2S/GBTQ+ 
people in Canada (25). The present study shows slight decreases 
in both of these measures as compared with 2019 and 2020, 
respectively, although comparison with these studies is 
challenging. This decrease reflects greater study participation 
from non-GBMSM people, among whom HIV PrEP uptake is 
lower compared with GBMSM study participants. An analysis 
of data from the 2019 Trans PULSE survey among trans and 
non-binary people in Canada found current HIV PrEP use was 
0.9% (26), which is drastically lower than 17.3%, the proportion 
of participants who reported currently using HIV PrEP in a 
Sex Now study of 2S/GBTQ+ people in the same year (25).

Doxycycline, an antibiotic commonly used to treat chlamydia and 
sometimes used to treat syphilis in Canada, is increasingly being 
prescribed off-label to prevent bacterial STI. Several large-scale 
studies have shown promising results for doxy PEP (27–29). Most 
of this research on doxy PEP has been among GBMSM, and less 
research data exists for doxy PrEP (13). In this study, 46.3% of 
participants were aware of doxy PrEP/PEP, and 11.4% had ever 
taken doxy PrEP/PEP. Work is currently underway by the National 
Advisory Committee on Sexually Transmitted and Blood-Borne 
Infections at PHAC to investigate the effectiveness of doxycycline 
prophylaxis and concerns of antimicrobial resistance (30).

One-third of participants (31.6%) did not have a regular 
primary healthcare provider. Of those who did, 67.9% said that 

their provider was aware of their sexual orientation. Provider 
awareness of the participant’s sexual orientation may be an 
important factor related to HIV testing. For participants whose 
provider was aware of their sexual orientation, 84.6% were ever 
tested for HIV, compared with only 53.7% of participants whose 
provider did not know their sexual orientation. This aligns with 
existing literature that disclosure of sexual orientation to one’s 
healthcare provider is associated with increased uptake of HIV 
testing (31,32). One reason for non-disclosure may be fear of 
stigma and discrimination (32). This highlights the importance 
of continuing to advance access to sexuality-affirming health 
care (33).

The majority of study participants experienced discrimination 
(63.3%) in the 12 months prior to the study, with many 
participants having experienced multiple forms of discrimination 
based on their intersecting identities. Experiences of stigma and 
discrimination create stressful environments that can place sexual 
and gender minorities at increased risk of poor mental health 
and prevent them from seeking care (34). In the present study, 
only 33.0% of participants rated their mental health as excellent 
or very good, compared with 53.7% of the general population in 
Canada in the same year (35).

Experiences of intimate partner violence and forced sex were 
common among study participants. Previous studies in Canada 
have similarly found that sexual and gender minorities are at 
increased risk of experiencing these types of violence (36,37). 
An analysis of data from the 2018 Survey of Safety in Public 
and Private Spaces found that, since the age of 15 years, 
sexual minority men were almost two times more likely to have 
experienced physical or sexual assault by an intimate partner, 
and three times more likely to have experienced sexual assault 
by anyone, as compared with heterosexual men (36). This study 
also found that compared with cisgender people, trans and non-
binary people were more likely to have experienced physical and 
sexual assault since the age of 15 years (37).

Strengths and limitations
The Tracks 2S/GBTQ+ Phase 3 survey involved recruitment 
from all ten provinces during the summer of 2024. Expansion 
of the eligibility criteria for Sex Now surveys over the years has 
resulted in the current sample being inclusive of Indigenous 
Two-Spirit people and a wide range of sexual orientations 
and gender identities and containing a large sub-sample of 
trans participants. This is an important source of information 
at local, provincial and federal levels to inform public health 
action; however, these results may not be generalizable to the 
whole 2S/GBTQ+ population in Canada, or in any specific city, 
because non-probability-based sampling was used to recruit 
participants. While no gold standard data on the 2S/GBTQ+ 
population exists to be able to assess the representativeness 
of the sample, research has shown that nonprobability sexual 
minority community venue-based samples may underrepresent 
certain subgroups, such as those who are unemployed or have 
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lower incomes (38). Further, some sites, such as Montréal, also 
experienced bad weather and/or logistical challenges for survey 
recruitment in 2024, leading to lower sample sizes than originally 
anticipated. Since this study relies on self-reported data (with the 
exception of DBS test results), it is possible that certain factors 
are under- or over-represented.

Conclusion and next steps
This survey provides information on the health and well-being 
of a diverse sample of 2S/GBTQ+ people across Canada. High 
levels of experiences of discrimination and abuse were found 
among study participants. The intentional inclusion of diverse 
participants provides important information on populations 
who have been previously less engaged in STBBI research, 
such as non-binary people, while still allowing for future 
sub-analyses with populations more commonly known to be 
disproportionally impacted by STBBI, such as GBMSM. These 
further sub-analyses focusing on specific population groups (e.g., 
Two-Spirit people, trans men, GBMSM, non-binary people) 
are important for informing STBBI programs and policies. 
Collaboration with Indigenous researchers and organizations 
will provide key pathways for analysis and mobilization of data 
from Indigenous Two-Spirit and Indigenous GBTQ+ participants. 
Broader engagement with researchers, community organizations 
and populations affected by STBBI will help ensure these data 
are effectively applied to STBBI prevention and care efforts. 
Qualitative research with 2S/GBTQ+ people in Canada can also 
help contextualize these findings and provide input into topics to 
be included in future surveys with this population.
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HIV PrEP Knowledge, Interest and 
Uptake

“It costs too much”

“Reduced (or no) sexual partners”

“I’m worried about side effects”

“I need more information”

20% 

25% 

19%

18%

were aware of HIV PrEP85%

24% were currently on 
HIV PrEP

29%
were interested but 
not currently taking 
HIV PrEP

HIV PrEP Knowledge, Interest and Uptake
Findings from the Tracks 2S/GBTQ+ Phase 3 (Sex Now 2024) survey

In summer 2024, the Public Health Agency of Canada (PHAC) collaborated with the Community-Based 
Research Centre (CBRC) to conduct a survey on the health and well-being of Two-Spirit people, gay, 
bisexual, trans and queer men, and non-binary (2S/GBTQ+) people. Participants were recruited from 43 
Pride and community events in 19 cities across all Canadian provinces. 

HIV PrEP is medication that people without HIV can take on an ongoing basis to prevent an HIV infection.

Individuals who are HIV negative and who participate in activities that have increased risk of exposure 
to HIV, such as sex without condoms, sex with the use of alcohol or drugs, sharing drug use equipment, 
and people with a history of other sexually transmitted and blood-borne infections.

Acknowledgements: The authors gratefully acknowledge the contributions of participants who completed the survey; the staff at the 
Community-Based Research Centre and University of Victoria, and volunteers; and the National Microbiology Laboratory. The full 
published manuscript of survey results can be accessed here. 

Among the 3,064 participants who may benefit from HIV PrEP:

were gay, bisexual, and other men who have sex with men

were between the ages of 20 and 39 years old

experienced financial strain

73%

70%

37%

Refer to the Biomedical prevention of HIV - HIV PrEP and HIV PEP  to learn more about HIV PrEP.

What is HIV Pre-exposure Prophylaxis (PrEP)?

Who should consider HIV PrEP?

Participants who may benefit from HIV PrEP
63% of participants (3,064/4,880) reported increased risk for HIV and may benefit from HIV PrEP.

Awareness and use of HIV PrEP among participants who may benefit (n=3,064)

Reasons for not taking HIV PrEP

https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/hiv-factsheet/hiv-factsheet-biomedical-prevention-prep-pep.pdf
https://doi.org/10.14745/ccdr.v52i10a04
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An assessment of HIV pre-exposure prophylaxis 
access in Nova Scotia
Tamer Wahba1*, Jesse Kancir2, Maria N Wilson3, Alysia Robinson3, Diana Gibson3, Kristen O’Brien3

Abstract

Background: The HIV pre-exposure prophylaxis (PrEP) is an effective HIV prevention strategy, 
but access in Nova Scotia has not been well characterized. This study evaluated PrEP access in 
Nova Scotia by examining prescribing and dispensing practices, uptake, and the demographics 
of individuals using PrEP.

Methods: A descriptive analysis was conducted to track persons who used PrEP from 2019 to 
2023. The numbers and geographic locations of prescribers and dispensing pharmacies were 
determined using their respective licence numbers. The linear distance between patients and 
providers was calculated to determine the distance travelled to access PrEP services.

Results: The rate of persons who were dispensed PrEP in Nova Scotia doubled from 2019 
to 2023, and the male-to-female ratio increased from 7:1 in 2019 to 15:1 in 2023. Most 
dispensations occurred to those aged 30–34 and to those located in the Central Zone. The 
number of prescriptions increased by 139.9%. The number of PrEP prescribers increased by 
116%. In 2023, 38.5% of clinicians prescribed PrEP only once. The number of pharmacies that 
dispensed PrEP between 2019 and 2023 was 236. Most users travelled a distance less than 
20 kilometres to access the service.

Conclusion: These findings will inform targeted actions to increase PrEP access in Nova Scotia. 
More work is needed to address the lack of increased uptake by females and to expand PrEP 
access outside of the Halifax Regional Municipality. Ensuring that more individuals at high 
risk have access to this effective prevention method can help curb the spread of HIV in the 
province.
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Introduction
According to national estimates, 65,270 Canadians were living 
with HIV at the end of 2022, resulting in a prevalence rate 
of 170 cases per 100,000 population (1). The Public Health 
Agency of Canada (PHAC) reports that the national rate of new 
HIV diagnoses in 2023 was 6.1 cases per 100,000 population, 
with males experiencing a higher rate (8.1) than females (3.9) (2). 
From 2014–2023, the number of first-time diagnoses in 
Canada was fairly stable until 2020, declined during early 
COVID-19 years, and then increased in 2021–2023 (2). 
Provincially, in 2023, Nova Scotia (NS) reported 33 HIV cases, 
with a rate of 3.1 cases per 100,000 population. The rate among 
males was notably higher at 5.0 cases per 100,000 population, 

compared to 1.3 cases per 100,000 population among females. 
The highest age-specific rate was observed in individuals aged 
25–39 years, at 7.0 cases per 100,000 population (3).

The HIV infection can remain asymptomatic for up to ten 
years (4). National estimates indicate that, at the end of 
2022, Approximately 11% of individuals living with HIV 
remained undiagnosed (1). This underscores the importance 
of preventive measures, especially for high-risk populations. 
Alongside traditional prevention strategies, PHAC highlights the 
effectiveness of HIV pre-exposure prophylaxis (PrEP) in reducing 
transmission (5).

mailto:tamer.wahba@phac-aspc.gc.ca
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Page 418 

SURVEILLANCE

CCDR • October 2026 • Vol. 52 No. 10

Pre-exposure prophylaxis is defined as the use of prescription 
antiretroviral medication by HIV-negative individuals to prevent 
infection. Taken prior to potential exposure, it disrupts the virus’s 
ability to replicate and establish infection (5). It is recommended 
for men and transgender women who have condomless anal sex 
with men, HIV-negative individuals with HIV-positive partners 
engaging in condomless vaginal or anal sex, and those who 
share needles (6). Pre-exposure prophylaxis is available in oral 
pill form and as an injectable medication, both prescribed by 
healthcare professionals (5). In NS, oral PrEP is covered through 
the provincial pharmacare program (with special authorization) 
and some private insurance plans (7).

Several barriers exist to initiating PrEP usage, many of these 
which may be exacerbated when living in more rural areas, 
including fear of stigma, lack of access to a primary healthcare 
provider willing to prescribe PrEP, and residing far away from 
healthcare services. Research has shown that the further 
individuals are from healthcare services, the more likely their 
access to care is diminished. This phenomenon, known as 
“distance decay,” refers to the reduction in healthcare access as 
travel distance or time increases (8). Therefore, it is important to 
examine the impact of distance on HIV PrEP accessibility. This 
is the first provincial analysis to assess accessibility of HIV PrEP 
services by using the linear distance between client, prescriber, 
and dispenser postal codes as a proxy for travel distance. 
Additionally, it seeks to describe the demographic characteristics 
and geographic distribution of individuals currently accessing 
PrEP in NS to identify potential gaps in service coverage.

Objectives
For the 2019–2023 analysis period, the objectives were to: 
1) describe individuals who have been dispensed HIV PrEP; 
2) define HIV PrEP prescribers and dispensing pharmacies; 
3) understand prescribing patterns of HIV PrEP; and 4) assess the 
accessibility of HIV PrEP services for clients.

Methods

A secondary data analysis was conducted using a dataset 
provided by the NS Department of Health and Wellness.

Data sources
Data sources included PrEP dispensing data from the Nova 
Scotia Drug Information System (DIS) for 2019–2023, population 
estimates from the 2021 Statistics Canada Census, and physician 
registry data from the College of Physicians and Surgeons of 
Nova Scotia (CPSNS) for 2024.

Analysis
The DIS provided all data required for this analysis. The dataset 
included client demographic characteristics (e.g., age, gender, 
and postal code), as well as prescriber information, such as 
professional designation, licence number, and practice location. 

It also contained dispensing pharmacy identifiers and geographic 
location, and prescription-level records included the drug name 
and reason for dispensing. Physician specialties were ascertained 
using the publicly available CPSNS registry (9). Population data 
for NS were obtained from publicly available datasets provided 
by Statistics Canada.

A unique person identifier was assigned to each client in 
the DIS data by the NS Department of Health and Wellness. 
Clients were characterized by variables such as age, gender, 
dispensing year, and geographic location of residence. The 
number of clients per year was calculated by counting the first 
occurrence of each unique person identifier within each calendar 
year. Annual rates were determined using the total number of 
clients as the numerator and the 2021 NS census population as 
the denominator. A descriptive analysis of clients by zone and 
by community cluster was conducted. To determine the total 
number of unique clients over the full study period, duplicate 
person identifiers were removed. This enabled analysis of unique 
clients by gender and age group.

Prescribers were identified by their licence numbers. 
For physicians, their specialty was determined using the 
CPSNS registry. The first instance of PrEP prescribing or 
dispensing for each licence number was used to count the 
unique providers, both annually and overall. The dataset 
provided information on their zones and postal codes.

The DIS also included data on the number of prescription refills, 
which were categorized into the following groups: 1, 2, 3, 4, 
5, 6 to 10, and 11 or more refills. This classification enabled an 
assessment of the frequency with which prescribers and clients 
continue refilling PrEP prescriptions, as well as typical prescribing 
patterns. To evaluate duration of protection, clients were further 
grouped based on the total number of prescriptions dispensed 
annually: those receiving 27 days and less, those completing a 
one-month trial, and those receiving one, two, or three full cycles 
of PrEP. The 28–30 days period corresponds to the standard trial 
phase at PrEP initiation. It was assumed individuals in this group 
completed the trial but chose not to continue, possibly due to 
intolerance, behavioural changes, or financial constraints. The 
subsequent categories represent extended coverage periods: 
31–90 days for one full cycle, 91–180 days for two cycles, 
181–270 days for three cycles, and 271 days or more indicating 
coverage beyond three cycles.

Geographic information for client residences, prescribers, and 
pharmacies was assigned using the Postal Code Conversion 
File, which allowed locations to be categorized by health zone 
and community cluster. To calculate the distance between client 
residences and prescriber/pharmacy locations, and between 
provider offices and dispensing pharmacies, the linear distance 
between postal code centroids was used. The geographic 
centroid, defined as the geometric centre point of a spatial 
boundary, was calculated for each postal code using its boundary 
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latitude and longitude coordinates. Linear (great-circle) distance 
between postal code centroids was then calculated using the 
spherical law of cosines, implemented in spreadsheet form as: 
distance=ACOS(COS(RADIANS(90-latitude1))*COS(RADIANS(90-
latitude2)) + SIN(RADIANS(90-latitude1))*SIN(RADIANS(90- 
latitude2))*COS(RADIANS(longitude1-longitude2)))*6378, 
where latitude and longitude are decimal degrees converted to 
radians, and 6,378 kilometre (km) is the equatorial radius of the 
Earth (10,11).

To gain a more detailed understanding of clients and the 
distances they travelled to access PrEP services by course 
duration, the mean age of clients and the mean distance to 
both prescribers and dispensing pharmacies was calculated. 
Additionally, the distribution of prescriber types across course 
durations was examined. Microsoft Excel (12), RStudio Team (13), 
STATA 18 (14), Tableau Desktop (15), were used to conduct the 
analysis.

Results

HIV pre-exposure prophylaxis clients
Between January 2019 and December 2023, a total of 
955 unique clients residing in NS received PrEP. The majority 
were in the Central Zone (441 clients, 46.2%), followed by the 
Eastern (274, 28.7 %), Western (131, 13.7 %), and Northern (109, 
11.4%) zones. Provincially, the rate of PrEP clients doubled 
from 30.0 per 100,000 population in 2019 to 65.4 per 
100,000 population in 2023, a trend observed consistently 
across all health zones (Figure 1). At the community cluster 
level, Halifax Needham reported the highest rate at 188.8 per 
100,000 population, followed by Halifax Citadel with 156.6 per 
100,000 population (Figure 2).

From 2019 to 2023, 95.7% of clients using PrEP in NS were male. 
The highest number of PrEP prescriptions was among those 
30–34 years old, followed by those 35–39 and 25–29 years of 
age (Figure 3). The mean age of clients increased with longer 
course durations (Table 1).

Table 1: Client mean age and travel distance to HIV  
pre-exposure prophylaxis prescribers and pharmacies 
by course duration

Days
Mean 
age 

(years)

Average distance 
travelled 

to access a 
prescriber (km)

Average distance 
travelled to access 

a dispensing 
pharmacy (km)

0–27 38 29 11.3

28–30 39 30.2 16.6

31–90 44 29.8 14

91–180a 48 10.4 3.4
Abbreviation: km, kilometre
a The maximum number of dispensed prescriptions was 180 days

Figure 2: Average annual rate of clients dispensed 
HIV pre-exposure prophylaxis per 100,000 population 
in Nova Scotia, by community cluster, January 2019–
December 2023

Rate per 100,000

8.1                   188.8

Figure 3: Number of clients dispensed HIV pre-exposure 
prophylaxis in Nova Scotia by age group and gender, 
January 2019–December 2023
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prophylaxis in Nova Scotia, by zone and year, 
January 2019–December 2023
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HIV pre-exposure prophylaxis prescribers
Three types of healthcare providers have prescribed 
PrEP in NS: physicians, pharmacists, and registered nurse 
practitioners (Table 2). The total number of unique PrEP 
prescribers was 540 (520 with postal codes in NS). The 
number of prescribers more than doubled over the five-
year period of study, rising from 173 in 2019 to 374 in 2023. 
In that year, physicians made up the largest proportion of 
prescribers (n=278, 74.3%), followed by pharmacists and 
registered nurse practitioners (n=48 each) (Figure 4). Among the 
prescribers, family doctors represented the largest group (n=407, 
75.4%). At the zonal level, the Central Zone had the greatest 
number of unique PrEP prescribers (n=349), followed by 
the Western (n=66), Eastern (n=64), and Northern (n=41) 
zones (Figure 5). In 2019, a little over half of prescribers (54.9%) 
prescribed PrEP one time only, while in 2023, this proportion had 
reduced to 38.5%. In 2023, 41.4% prescribed two to five times, 
and 12.0% prescribed six to 10 times (Table 3).

HIV pre-exposure prophylaxis dispensers
The number of pharmacies dispensing PrEP showed a 
steady increase, rising from 113 in 2019 to 165 in 2023. 
From 2019 to 2023, a total of 236 pharmacies in NS 
dispensed PrEP, representing 75.2% of all pharmacies in the 
province (314 total) (16). Most of these pharmacies (47.5%) 
were in the Central Zone. Among community clusters, Sydney 
and area had the highest number of pharmacies dispensing 
PrEP (n=15) (Figure 6).

Table 2: Number of unique HIV pre-exposure 
prophylaxis prescribers in Nova Scotia by provider type 
and course duration, January 2019–December 2023

Days Physicians Pharmacists Registered nurse 
practitioners

0–27 150 2 1

28–30 256 7 0

31–90 273 8 1

91–180 9 0 0

Table 3: Number of HIV pre-exposure prophylaxis prescribers by number of time(s) of prescribing in Nova Scotia, 
January 2019–December 2023

Number of times of 
prescribing HIV PrEP

Number of prescribers

2019 2020 2021 2022 2023

1 95 (54.9%) 74 (40.9%) 95 (43%) 110 (39.1%) 144 (38.5%)

2–5 61 (35.3%) 70 (38.7%) 92 (41.6%) 115 (40.9%) 155 (41.4%)

6–10 8 (4.6%) 23 (12.7%) 20 (9.0%) 32 (11.4%) 45 (12.0%)

11–25 5 (2.9%) 6 (3.3%) 6 (2.7%) 17 (6.0%) 17 (4.5%)

26–50 3 (1.7%) 6 (3.3%) 7 (3.2%) 4 (1.4%) 8 (2.1%)

51–75 1 (0.6%) 2 (1.1%) 1 (0.5%) 2 (0.7%) 3 (0.8%)

76–100 0 0 0 1 (0.4%) 1 (0.3%)

101+ 0 0 0 0 1 (0.3%)

Total 173 181 221 281 374
Abbreviation: PrEP, pre-exposure prophylaxis

Figure 5: Number of physicians who prescribed HIV  
pre-exposure prophylaxis in Nova Scotia by zone and 
year, January 2019–December 2023
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HIV pre-exposure prophylaxis prescribing 
patterns

The number of unique PrEP prescriptions rose from 561 in 
2019 to 1,346 in 2023 (Figure 7). During the same period, the 
total number of dispensed prescriptions increased by 101.5%. 
Out of 935 total dispenses in 2019, 264 prescriptions (28.2%) 
were dispensed once, a proportion that grew to 42.6% (802) 
by 2023 (Table 4). Additionally, the duration of coverage per 
dispensed prescription varied, with the most common coverage 
range falling between 31–90 days (Table 5).

HIV pre-exposure prophylaxis accessibility
The linear distance between clients, their PrEP prescribers and 
dispensers, was 20 km or less for most clients. However, 18.9% of 
clients lived more than 40.01 km from their prescriber, and 7.3% 
lived more than 40.01 km from their dispensing location. For 
15.6% of clients, the linear distance between the PrEP prescriber 
and dispenser was more than 40.01 km (Figure 8). The median 
distance was 7.8 km between client residence and prescribing 
healthcare provider, and 2.7 km between client residence and 
dispensing pharmacy. The maximum distance between a client’s 
residence and their healthcare provider or pharmacy was 370 km 
and 407 km, respectively.

At the zonal level, most clients travelled less than 20 km 
to access PrEP services. However, 36.1% of clients in the 
Western Zone and 35.5% in the Northern Zone travelled 
40.01 km–100 km to access the service (Table 6). Travel distance 
varied among various age groups in accessing a prescriber 
or a dispensing pharmacy (Figure 9 and Figure 10). Distance 
travelled also differed by course duration and by direction of 
travel. Overall, clients travelled farther to access prescribers than 
to access pharmacies (Table 1).

Table 5: Duration of HIV pre-exposure prophylaxis 
prescriptions by year, Nova Scotia, January 2019–
December 2023

Days
Number of dispensed prescriptions

2019 2020 2021 2022 2023

27 and less 38 36 86 77 83

28–30 380 439 360 483 729

31–90 497 449 483 680 1,038

91–180a 20 13 20 23 34

Total 935 937 949 1,263 1,884
a The maximum number of dispensed prescriptions was 180 days
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Figure 7: Number of unique HIV pre-exposure 
prophylaxis prescriptions in Nova Scotia by year, 
January 2019–December 2023

Figure 6: Number of pharmacies dispensed HIV 
pre-exposure prophylaxis by zone in Nova Scotia, 
January 2019–December 2023 (n=236)

Zone 1 – Western
Number of dispensing 

pharmacies: 46

Zone 2 – Northern
Number of dispensing 

pharmacies: 39

Zone 3 – Eastern
Number of dispensing 

pharmacies: 39

Zone 4 – Central
Number of dispensing 

pharmacies: 112

Table 4: Number of HIV pre-exposure prophylaxis prescription dispenses in Nova Scotia, January 2019–
December 2023

Number of dispenses
Number of dispensed prescriptions

2019 2020 2021 2022 2023
1 264 (28.2%) 209 (22.3%) 329 (34.7%) 453 (35.9%) 802 (42.6%)

2 101 (10.8%) 126 (13.4%) 120 (12.6%) 187 (14.8%) 284 (15.1%)

3 103 (11.0%) 140 (14.9%) 98 (10.3%) 197 (15.6%) 242 (12.8%)

4 256 (27.4%) 245 (26.1%) 220 (23.2%) 256 (20.3%) 324 (17.2%)

5 8 (0.9%) 32 (3.4%) 3 (0.3%) 7 (0.6%) 36 (1.9%)

6–10 110 (11.8%) 87 (9.3%) 51 (5.4%) 66 (5.2%) 86 (4.6%)

11+ 93 (9.9%) 98 (10.5%) 128 (13.5%) 97 (7.7%) 110 (5.8%)

Total 935 937 949 1,263 1,884
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Discussion

In this analysis, PrEP use in NS increased markedly over time, 
with substantial growth in clients, prescriptions and prescribers. 

Uptake was concentrated among middle-aged, male-identifying 
individuals and in the Central Zone. Despite expanded provider 
and pharmacy participation, gender- and region-based 
disparities persisted, and some individuals travelled considerable 
distances to access services, indicating ongoing inequities in 
access.

Nationally, new HIV diagnoses rose substantially in 2023, with 
a 35.2% increase reported in 2023 compared to 2022 (17). 
According to the World Health Organization (WHO), this surge 
is partly attributable to enhanced testing efforts, new testing 
policies, and a rebound in HIV testing and case detection 
following the COVID-19 pandemic (18).

Although antiviral treatments have proven highly effective (19), 
HIV remains a public health concern because the infection 
can remain asymptomatic for years, increasing the likelihood 
of unrecognized transmission to partners. This highlights the 
importance of regular testing and PrEP use.

Between 2019 and 2023, the rate of PrEP use in NS doubled, 
likely reflecting improved access and affordability through 
provincial pharmacare programs (20). This trend is consistent 
with national data, where PrEP use prevalence increased from 

Table 6: Percentage of clients commuted to access HIV pre-exposure prophylaxis services in Nova Scotia by zone 
and distance travelled, January 2019–December 2023

Distance 
kilometres

Client to provider Client to pharmacy Provider to pharmacy

Western Northern Eastern Central Western Northern Eastern Central Western Northern Eastern Central

0.0–20.0 25.7% 30.3% 42.7% 83.7% 47.4% 55.4% 56.1% 96.9% 38.6% 39.9% 71.5% 83.8%

20.01–40.0 16.3% 12.7% 28.3% 6.9% 27.3% 11.3% 22.2% 1.9% 18.0% 13.8% 10.5% 7.2%

40.01–100.0 36.1% 35.5% 3.9% 5.1% 16.9% 20.7% 4.4% 0.7% 28.8% 19.8% 6.8% 5.2%

100.01–200.0 16.9% 20.7% 9.3% 3.2% 5.0% 12.7% 8.3% 0.1% 10.4% 25.6% 2.4% 2.8%

200.01–300.0 5.0% 0.8% 7.1% 0.5% 1.7% 0.0% 3.9% 0.2% 4.2% 0.8% 3.2% 0.5%

300.01+ 0.0% 0.0% 8.8% 0.6% 1.7% 0.0% 5.1% 0.3% 0.0% 0.0% 5.6% 0.5%
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Figure 8: Percentage of clients by the distance travelled 
in kilometres in Nova Scotia to access HIV pre-exposure 
prophylaxis services, January 2019–December 2023

Abbreviation: km, kilometre
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Figure 9: Percentage of clients travelled in Nova Scotia 
to access HIV pre-exposure prophylaxis prescribers by 
age group and distance in kilometres

Abbreviation: km, kilometre
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61 per 100,000 population in 2019 to 89 per 100,000 population 
in 2022 (21). Notably, British Columbia reported the highest 
prevalence of PrEP use, at 132 per 100,000 population in 
2022 (21). However, to obtain PrEP, individuals must enroll 
in the NS Family Pharmacare Program and receive special 
authorization from a healthcare provider (7). Recently, prescribing 
authority was expanded to include pharmacists, enhancing 
accessibility (22).

Client demographics in NS align with national trends, with most 
PrEP users being male (21), reflecting the higher burden of HIV 
risk among men, particularly men who have sex with men (3). 
Across age groups, individuals aged 25–39 demonstrate the 
highest PrEP utilization, which may be associated with higher 
levels of sexual activity and a greater number of lifetime partners 
in this cohort, contributing to increased exposure risk. In Canada, 
younger adults are more likely than older adults to report two 
or more sexual partners in the past year, with 25.1% of those 
aged 20–29 and 9.3% of those aged 30–39 reporting multiple 
partners (23). Additionally, PrEP is more actively promoted and 
accessible within this age group, driving increased uptake.

Geographically, the Central Zone had the highest number of 
PrEP clients, consistent with the Halifax Census Metropolitan 
Area’s status as the province’s most populous region (24). 
Notably, 22.4% of Halifax’s population falls within the 25–39 age 
group (25), further explaining elevated PrEP use in this area. The 
Central Zone also has the greatest concentration of healthcare 
providers, influenced by population growth, increased healthcare 
demand, and the availability of advanced medical services.

Primary care physicians constitute most PrEP prescribers, likely 
due to easier access through walk-in clinics or established family 
physician relationships, unlike specialists who require referrals 
and often involve long wait times. However, only 45.4% of 
registered Nova Scotian family physicians (including those with 
dual specialties) have prescribed PrEP, highlighting a need for 
greater education and promotion of PrEP prescribing among 
family doctors. According to NS policies, pharmacists and nurse 
practitioners can prescribe PrEP, but more efforts are needed to 
expand their prescribing role, especially in medically underserved 
areas.

Between 2019 and 2023, the average duration of PrEP 
prescriptions doubled, with most clients receiving a 31- to 
90-days supply, necessitating provider visits at least every 
three months. These regular visits provide opportunities for 
healthcare providers to conduct HIV testing, aligning with 
guidelines recommending at least annual testing for high-risk 
populations (26). The increasing number of refills reflects growing 
acceptance of PrEP as a preventive tool by both clients and 
providers.

This study also highlighted geographic accessibility challenges 
to PrEP services. Most clients travelled 20 km or less for PrEP 
prescribing or dispensing, but some travelled over 40 km, 
potentially creating barriers to care and negatively affecting 
health outcomes. For example, the Eastern Zone had the 
highest percentage of clients travelling more than 300 km for 
PrEP access. While there is no universally accepted cut-off 
distance for distance decay in healthcare utilization, Siegler 
et al. identified substantial geographic barriers to PrEP access 
among MSM in the United States, with access becoming more 
limited as travel time to PrEP providers increased (27). Notably, 
increased challenges in obtaining PrEP, including financial and 
time-related burdens, tend to occur as travel distances grow 
longer. Additionally, the distribution of travel distances differs 
significantly across age groups, indicating a potential relationship 
with age, while acknowledging that other factors may also 
influence how far individuals travel for healthcare. Further 
research is needed to determine whether these travel distances 
are influenced by the use of virtual care, difficulties accessing 
local PrEP services, client preferences, such as concerns about 
privacy or choice of healthcare provider, or if the availability of 
long-acting injectable PrEP could improve access.

The primary strength of this analysis lies in its comprehensive 
consideration of clients’ demographics, prescriber characteristics, 
prescribing patterns, pharmacies dispensing PrEP, and linear 
distance to services. This multifaceted approach deepens 
our understanding of barriers to PrEP accessibility and 
generates actionable evidence to guide targeted public health 
interventions. However, the analysis has a few limitations. 
First, client postal codes may not reflect current addresses, as 
individuals may move without updating their information, which 
limits the accuracy of location data. Additionally, distances were 
calculated between postal code centroids, which may introduce 
error, especially in rural areas where postal codes can cover large 
geographic regions. Linear distance is also an approximation that 
does not capture actual travel routes and may underestimate 
travel burden, particularly in areas with complex geography or 
limited transportation options. However, it remains a practical 
and consistent measure of accessibility. Moreover, the order of a 
client travel, use of virtual healthcare services, and prescriptions 
delivery status were unknown. For readers, these findings 
highlight areas where interventions could improve PrEP uptake, 
inform resource allocation, and guide future research to address 
remaining gaps in accessibility.

Limitations
The low rates of PrEP dispensing among females warrant further 
investigation to determine whether specific populations, such 
as individuals who share injection equipment or engage in 
sex work, face barriers to access. Expanding the capacity of 
diverse healthcare providers to prescribe PrEP is essential to 
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improving accessibility across NS. In particular, increasing the 
involvement of pharmacists and nurse practitioners, especially in 
rural and remote areas, could significantly benefit underserved 
communities. Exploring online and virtual platforms for 
PrEP access may also enhance reach across the province.

Additionally, estimating the size of the population at highest 
risk for HIV in NS would allow for a calculation of PrEP coverage 
rates and help identify access gaps. To more effectively curb the 
spread of HIV, it is critical to identify areas in need of expanded 
PrEP access. This can be achieved by analyzing community-level 
HIV testing data and positivity rates to pinpoint regions with 
elevated risk and inform targeted prevention strategies. Ongoing 
monitoring of prescribing and dispensing patterns is necessary to 
track progress and emerging trends.

Future research should explore potential barriers to PrEP access, 
such as gaps in insurance coverage, lack of access to primary 
care providers, non-adherence or infrequent medication refills, or 
the use of on-demand dosing strategies to manage costs.

Conclusion
This analysis described patterns of PrEP utilization, prescribing 
practices, and service accessibility in NS. The number of 
clients receiving PrEP in the province doubled between 2019 
and 2023, with the largest increase observed among male-
identifying individuals aged 30–34. During this period, the 
total number of healthcare providers prescribing PrEP grew by 
116%. Of all prescribers, 70% were based in the Central Zone, 
and the majority were family physicians. Additionally, 75.6% of 
pharmacies in NS dispensed PrEP from 2019 to 2023. The total 
number of PrEP prescriptions filled increased by 101.5% over 
these years. Most clients travelled 20 km or less to access PrEP 
services; however, 18.9% and 7.3% of clients travelled more 
than 40.01 km to reach prescribers and dispensers, respectively. 
This analysis identifies strategic priorities to strengthen PrEP 
accessibility, providing a foundation for evidence-informed public 
health action to expand equitable HIV prevention and accelerate 
progress toward reducing HIV transmission in NS.
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Abstract

Background: Invasive group A streptococcal (iGAS, Streptococcus pyogenes) disease has been 
a nationally notifiable disease in Canada since 2000.

Objective: To summarize the demographics, emm types and antimicrobial resistance of iGAS 
isolates collected in Canada in 2023.

Methods: The Public Health Agency of Canada’s National Microbiology Laboratory (Winnipeg, 
Manitoba) collaborates with provincial and territorial public health laboratories to conduct 
national surveillance of invasive Streptococcus pyogenes. Emm types were extracted from 
whole genome sequencing data and antimicrobial susceptibilities were predicted from the 
sequencing data based on the presence of resistance determinants.

Results: Overall, the incidence of iGAS disease in Canada was 6.53 cases per 
100,000 population in 2022; an increase from the rate of 5.56 cases per 100,000 population in 
2021. A total of 5,201 iGAS isolates were collected during 2023, representing a stark increase 
in comparison to pre-SARS-CoV-2 pandemic disease activity. Of note during 2023 was the 
increased number of isolates collected from children younger than 15 years of age (n=577), 
over double the total in 2019 (pre-pandemic, n=254). The most common emm types overall 
in 2023 were emm1 (24.2%, n=1,260) and emm12 (16.6%, n=864), representing significant 
increases in prevalence since 2019 (p<0.0001); these types were also the most common within 
all Canadian regions and for both adults and children. Antimicrobial resistance rates in 2023 
included 11.0% erythromycin resistance, 2.3% clindamycin resistance and 15.2% tetracycline 
resistance.

Conclusion: The 5,201 isolates of iGAS collected in Canada in 2023 represent the highest 
annual total to date. The increase of iGAS experienced in 2023 was a critical public health 
concern, particularly due to the significant burden of pediatric invasive disease. Continued 
surveillance is vital to understanding the changing landscape of iGAS disease in Canada, 
particularly emm types and antimicrobial resistance patterns in the post-pandemic period.
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Introduction

Group A Streptococcus (GAS, Streptococcus pyogenes) is 
responsible for a wide range of human diseases, the most 
serious of which include bacteraemia, streptococcal toxic 
shock syndrome, necrotizing fasciitis and endocarditis (1). 
After steadily increasing in incidence up to 2019, invasive 
group A streptococcal (iGAS) infections declined considerably 
in Canada during the SARS-CoV-2 pandemic (COVID-19). In 
2022, it was reported an increased number of iGAS isolates 
submitted to Canada’s National Microbiology Laboratory (NML) 
in comparison to COVID-19 years, particularly in November 
and December 2022 (2). This coincided with several alerts 
of increased iGAS disease activity in late 2022 by the 
World Health Organization (WHO), Centers for Disease 
Control and Prevention (CDC) and Pan American Health 
Organization (PAHO) (3–5). This rapid increase in iGAS disease 
was accompanied by an abrupt shift in the emm types associated 
with infections in Canada, from emm49 to emm1 and emm12 (2). 
This report provides a summary of iGAS isolates collected in 
Canada in 2023.

Methods

Surveillance program
As previously described, surveillance of iGAS in Canada 
consists of a passive, laboratory-based system where invasive 
S. pyogenes isolates from all provincial and territorial public 
health laboratories (except Alberta) are forwarded to NML in 
Winnipeg for further testing (2). In 2023, a total of 5,201 iGAS 
isolates were reported, including 4,308 submitted directly to 
NML by provincial and territorial public health laboratories 
and data for a further 893 isolates collected and tested by the 
Alberta Provincial Laboratory for Public Health (Table 1). Sterile 
clinical isolation sites include blood, cerebrospinal fluid, deep 

tissue, biopsy and surgical samples, bone and any clinical sources 
associated with necrotizing fasciitis or toxic shock syndrome.

Population-based incidence of iGAS disease up to 2022 were 
obtained through the Canadian Notifiable Disease Surveillance 
System (CNDSS). Population data for incidence rates were 
obtained from Statistics Canada’s July 1st annual population 
estimates.

Isolate testing
All iGAS isolates submitted to NML in 2023 were whole 
genome sequenced using the Illumina platform. Isolates 
were confirmed as S. pyogenes using 16S ribosomal RNA 
gene sequence analysis. Emm type was identified directly 
using the WGS Analysis and Detection of Molecular 
Markers (WADE) pipeline (https://github.com/phac-nml/
wade) and CDC emm database. Antimicrobial resistance 
interpretation (susceptible, resistant/inducibly-resistant) was 
also predicted using WADE, based on the presence/absence of 
resistance markers for macrolides/lincosamides (ermA, ermB, 
ermT, mefA/E), tetracycline (tetA, tetB, tetM, tetO, tetT) and 
β-lactams (pbp2x).

Supplementary testing was performed on all emm1 isolates 
submitted to NML in 2023 to determine the prevalence of the 
novel M1UK lineage. The M1UK genotypes were determined by 
mapping whole genome sequencing reads against reference 
strain MGAS5005 and identifying 27 characteristic genomic 
single nucleotide variants, as previously described (6,7).

Data analysis
Demographic data submitted with bacterial isolates included 
patient age, sex, clinical source, province and date of collection. 
Multiple isolates with the same emm type and collected from 
the same patient within 21 days were counted once with the 
most invasive isolation site assigned. Meningitis-related isolates 

Table 1: Number of invasive Streptococcus pyogenes isolates collected by each Canadian province/region, 2023

Province
Age group (years)

Not given Total
Younger than 2 2–4 5–14 15–49 50–64 65 and older

British Columbia 6 13 26 205 142 176 1 569

Alberta 26 30 60 379 223 165 10 893

Saskatchewan 8 7 16 122 59 57 0 269

Manitoba 8 5 9 120 82 72 0 296

Ontario 49 66 113 561 451 633 11 1,884

Québec 28 28 48 376 231 255 0 966

New Brunswick 5 2 6 42 26 31 2 114

Prince Edward Island 0 0 0 10 7 13 0 30

Nova Scotia 1 4 4 39 25 38 0 111

Newfoundland and Labrador 1 1 3 26 15 10 0 56

Northerna 3 0 1 6 1 2 0 13

Canada 135 156 286 1,886 1,262 1,452 24 5,201
a Includes isolates from Yukon, Northwest Territories and Nunavut
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were regarded as most invasive, followed by blood and then 
other sterile sites. The laboratory data were aggregated by 
age into younger than two years, 2–4, 5–14, 15–49, 50–64 
and 65 years and older old age groups and regionally into 
Western (British Columbia, Alberta, Saskatchewan, Manitoba), 
Central (Ontario and Québec), Eastern (New Brunswick, Nova 
Scotia, Prince Edward Island, Newfoundland and Labrador) and 
Northern (Yukon Territories, Northwest Territories and Nunavut) 
regions of Canada. Statistical significance of trends was assessed 
using the Cochran Armitage test for trend, with a p-value of <0.05 
considered significant.

Results

The overall incidence of iGAS disease in Canada was 6.53 cases 
per 100,000 population in 2022. Though this represents a 
decrease from the peak of 8.60 cases per 100,000 population 
in 2018, it is an increase over the low rate of 5.56 cases per 
100,000 population seen during the COVID-19 pandemic in 
2021 (Figure 1). There was a startling increase in the number 
of iGAS isolates submitted in 2023 (n=5,201), almost double 
the submissions received 2022 (n=2,634) and the highest 
annual total in Canada to date. After a sharp increase in isolates 
collected during 2022–Q4 (October to December), totals 
continued to increase into 2023 with a peak in 2023–Q2 (April 
to June) (Figure 2). All quarterly isolate totals in 2023 were 
considerably higher than the corresponding quarter in 2019 (pre-
pandemic iGAS disease activity). Of note during 2023 was the 
increased number of isolates collected from children less than 
15 years of age (n=577); over double the total in 2019 (pre-
pandemic, n=254). Paediatric isolate submissions also peaked in 
2023–Q2 (Figure 2).

Of the 5,201 iGAS isolates tested in 2023, 5,177 (99.5%) had 
patient ages. Infants younger than two years of age accounted 
for 2.6% (n=135), toddlers aged 2–4 years for 3.0% (n=156), 
children aged 5–14 years for 5.5% (n=286), teens/adults aged 

15–49 years for 36.3% (n=1,886), adults aged 50–64 years 
for 24.3% (n=1,262) and seniors aged 65 years and older for 
27.9% (n=1,452). Of the isolates for which sex information 
was available, isolates from male patients represented 
58.3% (n=2,718) of isolates. Blood was the main clinical isolation 
site, accounting for 66.0% (n=3,434) of isolates collected.

The most predominant emm types overall in 2023 were 
emm1 (24.2%, n=1,260) and emm12 (16.6%, n=864), 
representing significant increases in prevalence since 2019 (from 
11.9%, n=385, p<0.0001 and from 4.2%, n=136, p<0.0001, 
respectively) (Figure 3). After initially increasing in 2022–Q4, 
emm12 counts peaked in 2023–Q1. At 22.1% of isolates (n=255), 
emm12 was the most common type during Q1 before declining 
in prevalence throughout the remainder of 2023 (Appendix, 
Figure S1). Emm1 increased steadily in prevalence throughout 
2023, peaking at 30.7% of isolates (n=446) collected during 
2023–Q4 (Appendix, Figure S1). Of note, 60.3% (n=693) of 
emm1 isolates sequenced in 2023 were the novel M1

UK lineage, 
roughly double the prevalence seen in 2019 (30.8%, n=106, 
p<0.0001) (Figure 4). Other emm types that demonstrated 
significantly increasing trends from 2019 to 2023 include 
emm41 (2.0%–3.6%, p<0.0001), emm59 (1.5%–3.5%, p<0.0001), 
emm80 (0.8%–2.7%, p<0.0001), emm82 (1.1%–4.3%, p=0.0097), 
emm83 (1.5%–3.0%, p<0.0001) and emm92 (1.1%–3.7%, 
p<0.0001). Many emm types demonstrated significantly 
decreasing trends (Figure 3).

Emm1 and emm12 were also the most common types across 
different age groups and regions. From children younger than 
15 years of age, emm1 and emm12 represented 49.0% (n=283) 
and 25.8% (n=149) of isolates, respectively (Appendix, 
Figure S2). These types were less dominant for patients 15 years 
of age and older, representing 21.2% (n=974) and 15.5% (n=713) 
of isolates, respectively (Appendix, Figure S3). Regionally emm1 
and emm12 represented 17.8% (n=360) and 14.8% (n=299), 
respectively, of isolates collected from Western Canada, 
28.6% (n=816) and 16.6% (n=474) from Central Canada and 
27.0% (n=84) (of each type) from Eastern Canada (Figure 5). 
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Isolates from Northern Canada were highly represented by 
emm12 in 2023 at 53.8% (n=7), though only 13 isolates were 
submitted from this region.

Upon request, NML provides assistance to provincial and 
territorial public health laboratories for iGAS outbreak/case 
cluster investigations (including non-invasive isolates from 
screening) and jurisdictional emm increases. During 2023, 
NML assisted with a jurisdictional increase (emm12) and 
11 outbreak investigations from various jurisdictions, including 
emm1 (two outbreaks of n=3 cases), emm12 (two outbreaks 
of n=2, two of n=4), emm49 (two outbreaks of n=2 and n=14), 
emm53 (n=14), emm80 (n=6), emm82 (n=4) and one multi-
emm type outbreak (emm49.2, emm83.1 and emm87, n=14). 
This represents an increase from the number of requests in 
previous years.

Antimicrobial resistance among iGAS isolates is presented 
in Figure 6. Erythromycin resistance increased significantly 
from 7.0% in 2019 to 11.0% in 2023 (p<0.0001), while 
tetracycline resistance decreased significantly from 25.1% to 
15.2% (p<0.0001). Clindamycin resistance remained relatively 
stable over the study period (2.3%–4.3%). There was no 
resistance observed to penicillin. The emm types associated 
with erythromycin resistance and constitutive and inducible 
clindamycin resistance included emm11 (95.7% erythromycin 
resistance, n=67; 27.1% constitutive clindamycin resistance, 
n=19; 45.7% inducible clindamycin resistance, n=32), 
emm53 (13.4%, n=18; 12.7%, n=17; 0.7%, n=1), emm77 (91.0%, 
n=71; 2.6%, n=2; 88.5%, n=69), emm83 (43.9%, n=65; 1.4%, 
n=2; 42.6%, n=63) and emm92 (97.5%, n=153; 1.9%, n=3; 
94.9%, n=149) (Appendix, Table S1).
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Figure 3: Prevalence of invasive Streptococcus 
pyogenes emm types in Canada, 2019–2023a,b

a Number of isolates for 2019, 2020, 2021, 2022 and 2023 respectively
b For emm types with an overall N≥50: up or down arrows indicate statistically significant trends 
toward increasing or decreasing prevalence for the 2019–2023 timespan, using the chi-squared 
test for trend. Emm types with no arrow either did not demonstrate a statistically significant 
trend, or did not have an overall N≥50

Figure 4: Percentage of M1UK lineage among emm1 
isolates collected in Canada, 2018–2023a
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Figure 5: Regional distribution of invasive Streptococcus 
pyogenes isolates collected by emm type, 2023a
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Figure 6: Antimicrobial resistance of invasive 
Streptococcus pyogenes in Canada, 2019–2023a
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Discussion

In 2022, 2,544 cases of iGAS disease were reported to the 
CNDSS, with a national incidence rate of 6.53 cases per 
100,000 population. This represents a slightly higher rate than 
was seen in 2021 (5.56 cases per 100,000 population), where 
COVID-19 pandemic containment measures had a marked 
effect on the spread of pathogens with respiratory transmission 
routes, including S. pyogenes. Beginning in late 2022, Canada 
began to see a surge in the number of iGAS isolates submitted 
for testing, mirroring the concerning worldwide increases noted 
by WHO, CDC and PAHO (3–5). Isolate submissions continued 
to increase going into 2023, peaking in Q2 but remaining much 
higher than pre-pandemic totals. Though 2023 incidence was not 
available at the time of writing, the sharp increase in the number 
of isolates submitted for testing in 2023 (n=5,201) in comparison 
to the previous highest annual count reported to the CNDSS in 
2018 (n=3,190) suggests that 2023 was a record year for iGAS 
incidence in Canada.

Initial reports on the worldwide iGAS disease increase of late 
2022 noted emm1 and emm12 as the predominant cause of 
iGAS infections, a trend which continued into 2023 (8–11). In 
Canada, emm12 increased significantly in prevalence at the end 
of 2022, continuing into early 2023 before decreasing again 
by the end of the year. Emm1 also increased in prevalence at 
the end of 2022; in contrast, it continued to increase into the 
2023–2024 respiratory virus season. Recent studies indicate an 
overrepresentation of emm1 in critically ill patients, particularly 
of the hypervirulent M1UK lineage (12,13). A study of patients 
with S. pyogenes infections admitted to Belgian intensive 
care units found that 73% of isolates collected were emm1, of 
which 83% were M1UK (12). A second study of iGAS meningitis 
in the Netherlands noted 86% emm1 during the 2022–2023 
season, of which 79% were M1UK (13). The accumulation of 
single nucleotide variants within M1UK has been suggested to 
confer a fitness advantage in pathogenicity, transmission and 
persistence, and the lineage demonstrates higher genome 
stability than the ancestral M1global lineage (7,14). The M1UK 
genotype has expanded considerably in Canada, increasing from 
48.5% in 2022 to 60.3% in 2023, which is now close to double 
the pre-COVID-19 pandemic prevalence. The rapid increase 
over time suggests that the M1UK lineage will soon replace the 
M1global lineage in Canada. Though the Canadian prevalence 
is much higher than the most recent published value from the 
United States (11%) (15), a number of European countries have 
published M1UK rates ranging from 70% up to 95% (11,14,16).

The rapid increase of emm1 and emm12 resulted in a substantial 
displacement of other emm types that were recently common 
in Canada. In particular, prevalence of emm49 had been rapidly 
increasing, peaking in 2021 when emm1 had all but disappeared. 
In 2023, NML assisted with three outbreak analyses involving 
emm49; overall, it was found that emm49 isolates were highly 
genetically similar across the country. A recent genomic 

surveillance study of iGAS disease in Arizona noted a similar 
clonal expansion of emm49, with limited genomic diversity (17). 
As emm types tend to fluctuate with “epidemic behaviour” 
as populations develop immunity (1), and as emm49 is so 
genetically homogenous across Canada, it is likely that it was 
very easily replaced by emm1 and emm12.

As expected, S. pyogenes remained fully susceptible to first-
line treatment penicillin. Resistance rates remained high to 
second-line therapy erythromycin, and commonly collected 
emm types in Canada with high levels (greater than 40%) of 
resistance were similar to those described in previous 2020 and 
2021/2022 reports (2,18). Clindamycin resistance in Canada 
remained low in 2023 at 2.3%. This is in contrast to reports 
out of Europe describing rising clindamycin resistance rates 
following the COVID-19 pandemic, including 17.5% in Spain and 
28.2% in Ireland (19,20). The current report also represents the 
first publication for this surveillance system of resistance data 
for tetracycline, a Tier 2 antimicrobial agent as defined by the 
Clinical and Laboratory Standards Institute (21). Though NML 
did not test tetracycline by the previously utilized disc diffusion 
method, it is now included in whole genome sequencing-based 
resistance predictions. The variable number of isolates tested 
prior to 2023 may have affected the resistance rates presented in 
Figure 6; however, 2023 represents a complete year of data and 
a 15.2% rate of resistance. Recent tetracycline resistance rates 
were variable across different countries, including 43% and 8.3% 
resistance in Ireland and South Africa, respectively (20,22).

Strengths and limitations
Caution should be exercised when interpreting the data 
presented in this report as the overall interpretation of the 
results is limited to only isolates available for testing; provinces 
and territories may submit only a subset of their isolates to NML 
for testing. The laboratory-based surveillance system is also 
limited in that it does not collect enhanced epidemiological 
data to stratify emm typing data by outcome, manifestation 
or risk factor, which is critical information to help understand 
the changing landscape of iGAS disease in Canada. To address 
these surveillance gaps, the Public Health Agency of Canada, 
in collaboration with provincial and territorial partners, plan to 
implement a national enhanced iGAS surveillance system as early 
as 2024.

Conclusion
After several years of below normal iGAS cases due to the 
COVID-19 pandemic, isolate counts rebounded significantly in 
2023, reaching the highest annual Canadian total to date. Of 
particular concern was the drastic increase in isolates collected 
from children younger than 15 years of age. Emm1 and emm12 
represented the most common types overall, by age group 
and by geographic region, far surpassing the previous most 
common type, emm49. It is unclear whether these emm types 
will continue to dominate moving forward, or if the distribution 
will level out as Canada moves further into the post-COVID-19 
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period. It will be critical to maintain comprehensive surveillance, 
including integration of epidemiological data through the 
planned national enhanced iGAS surveillance system, to 
understand the changing landscape of iGAS disease in Canada.
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Appendix
 
Supplemental material is available upon request to the author: alyssa.golden@phac-aspc.gc.ca

Emm data can also be viewed in interactive format on the National Laboratory Surveillance of Invasive Streptococcal Disease in 
Canada (eSTREP) Health Infobase page.

Figure S1: Number of invasive Streptococcus pyogenes isolates collected each quarter for emm1, emm12 and all other emm types, 
2019–2023 
Figure S2: Prevalence of invasive Streptococcus pyogenes emm types isolated from patients less than 15 years old in 2023 (n=577) 
Figure S3: Prevalence of invasive Streptococcus pyogenes emm types isolated from patients 15 years and older in 2023 (n=4,600) 
Table S1: Percentage of macrolide and lincosamide resistant Streptococcus pyogenes isolates collected in 2023, by emm type
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