
CCDR CANADA 
COMMUNICABLE
DISEASE REPORT

canada.ca/ccdr

SURVEILLANCE
271What are the health experiences 

of men who have sex with men 
(MSM) in Canada?

Why infection prevention  
and control breaches on the  
rise in Ontario?

What percentage of new HIV
cases are in people aged 50
and over?

November 7, 2019 - Volume 45–11

289283

NEXT ISSUE DECEMBER 5, 2019

SEXUALLY TRANSMITTED 
INFECTIONS AMONG MSM

SURVEY SURVEY



CCDR
CANADA 
COMMUNICABLE  
DISEASE REPORT

The Canada Communicable Disease Report (CCDR) 
is a bilingual, peer-reviewed, open-access, online scientific 
journal published by the Public Health Agency of Canada 
(PHAC). It provides timely, authoritative and practical 
information on infectious diseases to clinicians, public health 
professionals, and policy-makers to inform policy, program 
development and practice.

The CCDR Editorial Board is composed of members based 
in Canada, United States of America, European Union and 
Australia. Board members are internationally renowned and 
active experts in the fields of infectious disease, public health 
and clinical research. They meet four times a year, and provide 
advice and guidance to the Editor-in-Chief.

CCDR • November 7, 2019 • Volume 45–11 ISSN 1481-8531 / Cat. HP3-1E-PDF / Pub. 190043

Editor-in-Chief
Michel Deilgat, MD, MPA, M.Ed., 
CCPE

Editor Emeritus
Patricia Huston, MD, MPH

Associate Scientific Editors
Rukshanda Ahmad, MBBS, MHA
Catherine Allen-Ayodabo, MD, MPH
Erika Bontovics, MD, FFPH (UK), CIC

Production Editors
Wendy Patterson 
Lyal Saikaly

Editorial Co-ordinator
Laura Rojas Higuera

Web Advisor
Liang (Richard) You, BS, BCS, MS

Copy Editors
Alejandra Dubois, PhD
Joanna Odrowaz-Pieniazek
Laura Stewart-Davis

Junior Editors
Shareefah Lubega
Shehla Zafar

Heather Deehan, RN, BScN, MHSc
Vaccine Centre, Supply Division 
UNICEF 
Copenhagen, Denmark

Michel Deilgat, MD, MPA, M.Ed., 
CCPE 
Office of the Chief Science Officer, 
Public Health Agency of Canada 
Ottawa, Canada

Jacqueline J Gindler, MD
Centers for Disease Control and 
Prevention  
Atlanta, United States

Richard Heller, MB BS, MD, FRCP
Universities of Manchester,  
United Kingdom and Newcastle, 
Australia

Patricia Huston, MD, MPH
Office of the Chief Science Officer, 
Public Health Agency of Canada,  
Ottawa, Ontario, Canada

Rahul Jain, MD, CCFP, MScCH
Department of Family and Community 
Medicine, University of Toronto and 
Sunnybrook Health Sciences Centre 
Toronto, Canada

Jennifer LeMessurier, MD, MPH
Public Health and Preventive 
Medicine, University of Ottawa, 
Ottawa, Canada

Caroline Quach, MD, Msc, FRCPC, 
FSHEA
Pediatric Infectious Diseases and 
Medical Microbiologist, Centre 
hospitalier universitaire Sainte-Justine 
Université de Montréal,  
Montréal, Canada

Photo Credit
Gathering data on the health experiences 
and health requirements of gay, bisexual 
and other men who have sex with men 
(gbMSM) is essential. Illustration by 
Shutterstock (https://www.shutterstock.
com/image-photo/closeup-two-caucasian-
men-holding-hands-1115204330).

Contact the Editorial 
Office
phac.ccdr-rmtc.aspc@canada.ca

613.301.9930

Editorial Team CCDR Editorial Board members

https://www.shutterstock.com/image-photo/closeup-two-caucasian-men-holding-hands-1115204330
https://www.shutterstock.com/image-photo/closeup-two-caucasian-men-holding-hands-1115204330
https://www.shutterstock.com/image-photo/closeup-two-caucasian-men-holding-hands-1115204330
mailto:phac.ccdr-rmtc.aspc%40canada.ca?subject=


CCDR • November 7, 2019 • Volume 45  –11  

CCDR
CANADA 
COMMUNICABLE  
DISEASE REPORT

SEXUALLY 
TRANSMITTED 
INFECTIONS IN MSM
TABLE OF CONTENTS

SURVEY
Canadian results from the European Men-who-have- 
sex-with-men Internet survey (EMIS-2017) 271
N Brogan, DM Paquette, NJ Lachowsky, M Blais, DJ Brennan, 
TA Hart, B Adam

SURVEILLANCE
Newly diagnosed cases of HIV in those aged 50  
years and older and those less than 50: 2008–2017 283
N Haddad, A Robert, N Popovic, O Varsaneux, M Edmunds, 
L Jonah, W Siu, A Weeks, C Archibald

SURVEY
Public health investigation of infection prevention  
and control complaints in Ontario, 2015–2018 289
G Cadieux, C Brown, H Sachdeva

SURVEILLANCE
Increase in detection of Corynebacterium diphtheriae  
in Canada: 2006–2019 296
KA Bernard, AL Pacheco, T Burdz, D Wiebe

INFOGRAPHIC
Infectious syphilis in Canada, 2018 302

ID NEWS

Antimicrobial resistance: We are up against natural 
selection – the time to act is now 303

Increase of XDR Typhoid fever in travellers returning  
from Pakistan 303

Language matters: Using respectful language  
in relation to sexual health, substance use,  
STBBIs 303



SURVEY

CCDR • November 7, 2019 • Volume 45  –11Page 271 

Canadian results from the European Men-who-
have-sex-with-men Internet survey (EMIS-2017)
N Brogan1, DM Paquette1*, NJ Lachowsky2, M Blais3, DJ Brennan4, TA Hart5, B Adam6,7

Abstract

Background: In 2017, the international European Men-who-have-sex-with-men Internet Survey 
(EMIS-2017) collected data from 50 countries, including Canada for the first time.

Objective: To provide an overview of the Canadian EMIS-2017 data to describe the  
sexually transmitted and other bloodborne infection (STBBI) related needs of gay, bisexual and 
other men who have sex with men (gbMSM). 

Methods: The EMIS-2017 questionnaire was an updated version of EMIS-2010. It included  
self-reported sociodemographic data, experience of discrimination, mental health and 
substance use, knowledge of preexposure prophylaxis (PrEP) for HIV, sexual practices and 
history of STBBI testing and diagnosis. Analysis was largely descriptive.

Results: Of the 6,059 respondents from Canada, 5,165 participants met the inclusion criteria 
for this analysis. The majority of participants were born in Canada (79.3%); and over half of 
the respondents (56.7%) were under the age of 39. In terms of discrimination related to their 
attraction to other men, participants reported high levels of intimidation (31.9%), verbal abuse 
(22.1%) and physical violence (1.5%) in the previous year. Regarding mental health, 23.9% had 
a moderate to severe depression/anxiety score. Almost two-thirds (64.1%) indicated substance 
use and one-fifth (21.5%) reported chemsex (or the use of stimulant drugs to make sex more 
intense or last longer). Only 8.4% of participants reported use of PrEP for HIV; however, 51.7% 
reported being likely to use PrEP if it was available and affordable. Sexual practices, such as 
condom use, varied by PrEP use with 91.3% of men using PrEP reporting condomless anal 
intercourse (CAI) compared with 71.5% of men not on PrEP. In terms of STBBI testing, 1.5% 
reported being diagnosed with hepatitis C and 9.0% reported an HIV diagnosis. Of those with 
an HIV diagnosis, most were on treatment (99.1%) and had an undetectable viral load (96.7%).

Conclusion: gbMSM in Canada experienced stigma, discrimination and mental health 
problems; substance use was high as were high-risk sexual practices, such as CAI, among some 
groups of men. There was a gap between the proportion of men who were interested in PrEP 
and those who actually used it; and comprehensive STBBI testing was low. 

These findings can inform public health action and provide a baseline to examine the impact of 
current and new interventions.
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Introduction

In 2017, the second iteration of the European Men-who-have-
sex-with-men Internet Survey (EMIS-2017) was launched (1). This 
survey collected data from gay, bisexual and other men who have 

sex with men (gbMSM) living in 50 countries, with the aim of 
generating data useful for planning HIV and sexually transmitted 
infection (STI) prevention and care programs, and monitoring of 
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progress in these areas (1). Canada participated in this survey for 
the first time.

In Canada, gbMSM continue to be particularly affected by 
sexually transmitted and bloodborne infections (STBBIs). In 2016, 
it was estimated that gbMSM make up more than half (52.5%) 
of the population living with HIV infection in Canada (2). Rates 
of syphilis and gonorrhea have increased over the past several 
years, with the increase among men largely in the gbMSM 
population in Canada (3–5) and internationally (6,7). Hepatitis C 
is also on the rise among gbMSM who are HIV-positive (8). 

The reasons for this are multifactorial. Among HIV-negative 
men, new preventive interventions like preexposure prophylaxis 
(PrEP) in combination with reduced use of condoms may, in 
part, contribute to the rise in STIs other than HIV (3,4). Among 
HIV-positive men, serosorting and knowledge of an undetectable 
viral load may lead to minimizing the risk of HIV transmission, 
which can lead to a concurrent decreased use of condoms, thus 
increasing the risk of other STBBIs (3,4). Other factors that could 
be influencing rates of STBBIs include changing community 
norms and the use of illicit drugs to enhance sexual experiences 
(i.e. party and play/chemsex) (9). Structural factors, such as 
stigma related to sexual orientation and to HIV infection, a lack 
of provider knowledge and training in gbMSM sexual health risks 
and needs, and issues related to cost and access to PrEP and HIV 
treatment may also be contributing to the STBBI burden among 
gbMSM (10).

Gathering national-level information on risk and prevention 
behaviours, health service needs and health outcomes is crucial 
for understanding the current trends and for guiding the 
planning and evaluation of public health interventions to prevent 
STBBIs among gbMSM. The objective of this report is to provide 
an overview of the EMIS-2017 data from Canada.

Methods

EMIS-2017 was undertaken by Sigma Research at the London 
School of Hygiene and Tropical Medicine in association with 
the Robert Koch Institute in Berlin. The survey was funded by 
the European Union Health Programme 2014–2020 for Europe. 
The survey ran from October 2017 to January 2018, inclusively, 
across 50 countries. In Canada, the Public Health Agency of 
Canada (PHAC) funded the promotion of the survey to Canadian 
gbMSM. Community-involved researchers (NJL, MB, DJB, 
TAH and BA), along with two PHAC representatives, provided 
feedback on the questionnaire and recruitment methods and a 
review and interpretation of the results. 

While EMIS uses the term “men who have sex with men (MSM)”, 
the authors use the term “gbMSM“ to describe the same 
population as the latter is commonly used in Canada. A more 
detailed description of the methods can be found elsewhere (11).

Questionnaire
The EMIS-2017 survey was based on the questionnaire 
successfully used in EMIS-2010. Updates were based on a review 
of evidence of the epidemiology of HIV infection and STIs; the 
STBBI-related risk and precautionary behaviours of gbMSM; 
a policy and practice mapping exercise; a scoping exercise of 
available gbMSM questionnaires published since EMIS-2010; and 
three rounds of consultations with partner countries, including 
Canada.

The final version of the questionnaire included questions on:
• Sociodemographic characteristics of EMIS participants
• Experiences of discrimination, mental health and substance 

use
• Knowledge and use of postexposure prophylaxis (PEP) and 

PrEP
• Sexual practices – information on chemsex was captured by 

asking about the use of stimulant drugs (including ecstasy/
MDMA, cocaine, amphetamine, crystal methamphetamine, 
mephedrone and ketamine to make sex feel more intense or 
last longer)

• STBBI testing and diagnosis 

The survey was available in 33 languages simultaneously, 
including 22 of the 23 official languages of the European Union; 
Canadian researchers provided edits to both the French and 
English version and the questionnaire was piloted among a small 
group of Canadian gbMSM. The EMIS-2017 questionnaire can be 
found online (12).

Recruitment
Sigma staff commissioned advertising from 10 multi-country 
“dating” platforms including PlanetRomeo, Grindr, Hornet, 
Qruiser, RECON, Scruff, Gaydar, Manhunt/Jack’d, GROWLr and 
Bluesystem. Within Canada, advertisements and banners on 
social media, gay news websites and sexual networking apps 
were posted. Electronic and offline promotional materials were 
provided to community-based organizations across Canada, such 
as the Health Initiative for Men, for distribution to their networks.

All online promotions of EMIS, paid or unpaid, were allocated 
a specific URL to direct potential participants to the EMIS 
landing page. Here they could make their language selection 
and proceed to the survey; this page also captured data on the 
recruitment source. Unfortunately, the Grindr Source codes were 
erroneously labelled in Canada; during data cleaning, these were 
rectified as much as possible using the timeline for participation 
invitations sent out by Grindr.

Consent and inclusion criteria
Before proceeding to the survey, participants in Canada had 
to confirm that they had read and understood the nature and 
purpose of the study, wanted to participate and were aged 16 
years or older. Inclusion criteria included:
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• Living in one of 50 countries participating in the study
• Identifying as a man, including cisgender men (i.e. 

individuals assigned male at birth who identify as men) and 
transgender men (i.e. individuals assigned female at birth 
who identify as men)

• Being sexually attracted to men and/or ever having had sex 
with men

For the purposes of this analysis, participants needed to provide 
the first part of their postal code so they could be assigned to a 
province or territory. Three discrepancy flags were created with 
regard to age, steady male partners and non-steady partners. 
Participants with inconsistent data were excluded from this 
analysis.

Analysis
Descriptive analyses (frequencies and proportions) were 
conducted. Participants’ characteristics were described by 
province and territory. Due to sample sizes less than 10, men 
who resided in Yukon were combined with those living in 
British Columbia, those from Northwest Territories with Alberta 
and those from Nunavut with Ontario. Similarly, participants from 
Manitoba and Saskatchewan were combined as were those from 
the four Atlantic Provinces.

A combined measure of anxiety and depression was calculated 
using a validated brief screening scale for anxiety and 
depression, the Patient Health Questionnaire-4 (13). The 
CAGE 4-item questionnaire was used as an indicator of alcohol 
dependency (14). 

To monitor the uptake and effect of new HIV prevention 
strategies, the following indicators were derived: 
• Anal intercourse with casual partners
• Condom use with casual partners
• Any condomless anal intercourse (CAI) with casual partners 

in the last 12 months by HIV-positive men on HIV treatment 
and with an undetectable viral load

• Any CAI with casual partners in the last 12 months by 
HIV-negative men on PrEP

• Any CAI with casual partners in the last 12 months by 
HIV-positive men not on HIV treatment or with a detectable 
viral load

• Any CAI with casual partners in the last 12 months by 
HIV-negative or untested men not on PrEP (15). Casual 
partners were defined in the questionnaire as non-steady 
partners: “men you have had sex with once only, and men 
you have sex with more than once but who you don’t think 
of as a steady partner”

“Full STI screening” was a composite variable indicating testing 
for HIV infection, a blood test, an anal swab and a urethral 
swab (or a vaginal swab or a urine test) in non-HIV-diagnosed 
respondents in the previous 12 months. Only non-HIV-diagnosed 

respondents were included in this indicator to ensure that it was 
not influenced by counts from HIV-diagnosed men who typically 
have regular routine STI checks as part of their clinical follow-up. 
This variable was developed for cross-country comparison 
of STI testing and treatment services coverage in the Dublin 
Declaration Monitoring (16). Although pharyngeal swabs are 
recommended in Canada (17), EMIS-2017 did not collect this 
information.

Numbers and proportions were suppressed when the numerator 
was less than five and the denominator was less than 100.

Results

A total of 6,059 Canadian gbMSM participated in EMIS-2017. Of 
these, 894 (14.8%) were removed because they had discrepant 
data or did not provide a forward sortation area (i.e. first three 
characters of their postal code) and so could not be categorized 
by province/territory. The remaining 5,165 participants from 
Canada were included in this analysis.

Characteristics of EMIS participants
All provinces and territories were represented, with 23.1% 
from British Columbia and Yukon, 13.7% from Alberta and the 
Northwest Territories, 6.6% from Saskatchewan and Manitoba, 
33.0% from Ontario and Nunavut, 15.3% from Quebec and 
8.3% from the Atlantic Provinces. Nationally, the majority of 
participants completed the survey in English (91.0%), with 
7.4% completing it in French and the 1.6% completing it in one 
of 19 other languages.

Over 50% of participants were under the age of 39 (56.7%) 
(Table 1). The median age of the population was 36 years of 
age. The majority of the participants identified as gay (76.0%), 
and the remaining participants identified as bisexual (17.5%), 
straight (0.9%) or with another term or no term (5.7%). Of the 
participants, 2.4% identified as transgender men. In terms of 
ethnicity, 3.8% identified as Indigenous, 3.8% as Latin American, 
3.1% identified as Asian, 2.8% as East or Southeast Asian, 1.9% 
as South Asian, 1.7% as Black and 1.4% as Arab/West Asian. 
One-fifth (20.7%) of the participants were born outside of 
Canada. 

Over three-quarters (78.5%) of the participants reported having 
four or more years of education past the age of 16. Almost 
three-quarters (71.0%) reported that they were employed 
(including full-time, part-time and self-employed) whereas 13.2% 
identified as students, and the remaining 15.8% reported being 
unemployed, retired (including medically), on long-term sick 
leave or other. Almost half (47.9%) of the participants reported 
being comfortable in their financial situation, 31.9% reported 
being neither comfortable nor struggling, and one-fifth (20.2%) 
reported being uncomfortable. 



CCDR • November 7, 2019 • Volume 45  –11 Page 274 

SURVEY

Table 1: Sociodemographic characteristics of Canadian participants in the EMIS-2017 (N=5,165)

Characteristics

British 
Columbia + 

Yukon 
(n=1,191)a

Alberta + 
Northwest 
Territories
(n=710)a

Saskatchewan 
+  

Manitoba
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic 
Provinces 

(n=429)a

Total
 
 

(N=5,165)a

n % n % n % n % n % n % n %
Age category

16–24 160 13.4 148 20.8 63 18.6 281 16.5 165 20.9 89 20.7 906 17.5

25–39 492 41.3 295 41.5 137 40.4 607 35.6 334 42.3 161 37.5 2,026 39.2

40–54 326 27.4 166 23.4 83 24.5 526 30.8 179 22.7 96 22.4 1,376 26.6

55–69 193 16.2 90 12.7 53 15.6 250 14.6 102 12.9 77 17.9 765 14.8

70+ 20 1.7 11 1.5 3 0.88 43 2.5 9 1.1 6 1.4 92 1.8

Sexual identity

Gay or homosexual 975 82.0 503 70.8 223 65.8 1,294 75.8 627 79.5 302 70.4 3,924 76.0

Bisexual 138 11.6 156 22.0 98 28.9 297 17.4 116 14.7 96 22.4 901 17.5

Straight or heterosexual 4 0.3 12 1.7 6 1.8 17 1.0 4 0.5 2 0.5 45 0.9

Other 72 6.1 39 5.5 12 3.5 99 5.8 42 5.3 29 6.8 293 5.7

Gender identity

Cisgender man 1,158 97.2 690 97.2 331 97.6 1,675 98.1 772 97.8 413 96.3 5,039 97.6

Transgender man 33 2.8 20 2.8 8 2.4 32 1.9 17 2.2 16 3.7 126 2.4

Proportion of friends, family who know about attraction to men

All, almost all 652 55.1 291 41.7 139 41.5 819 48.6 432 55.0 203 47.4 2,536 49.6

More than half 227 19.2 125 17.9 52 15.5 318 18.9 124 15.8 60 14.0 906 17.7

Less than half 136 11.5 80 11.5 44 13.1 182 10.8 74 9.4 54 12.6 570 11.1

Few 131 11.1 135 19.3 71 21.2 255 15.1 100 12.7 79 18.5 771 15.1

None 38 3.2 67 9.6 29 8.7 110 6.5 55 7.0 32 7.5 331 6.5

Born in Canada

No 307 25.8 99 14.0 38 11.2 396 23.2 190 24.1 40 9.3 1,070 20.7

Yes 881 74.2 610 86.0 301 88.8 1,309 76.8 598 75.9 388 90.7 4,087 79.3

Ethnicity

White 795 74.2 507 80.9 237 78.0 1,151 76.5 524 78.9 306 87.7 3,520 77.9

Indigenous 46 4.3 34 5.4 24 7.9 35 2.3 20 3.0 11 3.2 170 3.8

Latin American 39 3.6 16 2.6 10 3.3 53 3.5 41 6.2 1 0.3 160 3.5

Asian 47 4.4 17 2.7 8 2.6 53 3.5 12 1.8 3 0.9 140 3.1

East/Southeast Asian 57 5.3 16 2.6 5 1.6 36 2.4 8 1.2 4 1.1 126 2.8

South Asian 22 2.1 10 1.6 4 1.3 45 3.0 5 0.8 2 0.6 88 1.9

Blackb 10 0.9 6 1.0 5 1.6 43 2.9 7 1.1 6 1.7 77 1.7

Arab/West Asian 13 1.2 5 0.8 2 0.7 22 1.5 19 2.9 4 1.1 65 1.4

Other 42 3.9 16 2.6 9 3.0 67 4.5 28 4.2 12 3.4 174 3.8

Years of education past 16 years of age

None 113 9.5 70 9.9 37 10.9 174 10.2 50 6.3 39 9.1 483 9.4

1–3 156 13.1 124 17.5 49 14.5 168 9.8 66 8.4 65 15.2 628 12.2

4–6  322 27.0 210 29.6 116 34.2 479 28.1 193 24.5 136 31.7 1,456 28.2

7+ 600 50.4 306 43.1 137 40.4 886 51.9 480 60.8 189 44.1  2,598 50.3

Occupation

Employed full-time 664 55.8 394 55.5 206 60.8 944 55.5 422 53.6 228 53.1 2,858 55.4

Employed part-time 80 6.7 59 8.3 17 5.0 109 6.4 58 7.4 41 9.6 364 7.1

Self-employed 110 9.3 53 7.5 26 7.7 154 9.0 66 8.4 29 6.8 438 8.5

Unemployed 70 5.9 45 6.3 22 6.5 101 5.9 31 3.9 21 4.9 290 5.6

Student 125 10.5 88 12.4 40 11.8 214 12.6 155 19.7 60 14.0 682 13.2

Retired 84 7.1 41 5.8 18 5.3 105 6.2 41 5.2 34 7.9 323 6.3

Other 56 4.7 30 4.2 10 2.9 75 4.4 14 1.8 16 3.7 201 3.9

Comfort level with current income

Living really comfortably 190 16.0 108 15.2 50 14.7 250 14.7 144 18.3 64 14.9 806 15.6

Living comfortably 374 31.4 207 29.2 116 34.2 572 33.6 281 35.7 118 27.5 1,668 32.3

Neither comfortable nor struggling 387 32.5 244 34.4 106 31.3 530 31.1 234 29.7 145 33.8 1,646 31.9

Struggling 170 14.3 102 14.4 42 12.4 235 13.8 105 13.3 76 17.7 730 14.2

Really struggling 69 5.8 49 6.9 25 7.4 115 6.8 23 2.9 26 6.1 307 6.0
a The total counts for each characteristic do not always add up to the provincial totals because only participants with non-missing values were included. Missing values make up less than 3% of the 
totals
b Black includes people with African and Caribbean ethnicities
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Experiences of discrimination, mental health 
and substance use

In the year previous to the survey, 31.9% of participants reported 
experiencing intimidation, 22.1% reported experiencing verbal 
abuse and 1.5% reported experiencing physical violence related 
to knowledge or presumption of attraction to men (Table 2). 

Almost one-quarter (23.9%) of participants were classified as 
moderate to severe on a combined measure of anxiety and 
depression, and 26.1% of participants reported some suicidal 
ideation ranging from on occasion to nearly every day in the 
previous two weeks. 

With regard to substance use, 64.1% indicated ever using any 
illicit substance. The most frequently reported drugs used 
included cannabis (46.6%), which was not yet legal at the 

Characteristics

British Columbia 
+ Yukon 

 
(n=1,191)a

Alberta + 
Northwest 
Territories 
(n=710)a

Saskatchewan +  
Manitoba 

 
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic Provinces 

(n=429) 

Total 

(N=5,165)a

n % n % n % n % n % n % n %
Homophobic intimidation and assault started at or intimidatedb

Within last six months 172 14.5 94 13.3 43 12.7 233 13.7 67 8.5 38 8.9 647 12.6

Six months to a year ago 249 20.9 145 20.5 69 20.4 306 18.0 135 17.2 89 20.7 993 19.3

1–5 years ago 190 16.0 96 13.5 36 10.6 240 14.1 115 14.6 60 14.0 737 14.3

5+ years ago 257 21.6 104 14.7 49 14.5 351 20.6 184 23.4 80 18.6 1,025 19.9

Never 321 27.0 270 38.1 142 41.9 570 33.5 286 36.3 162 37.8 1,751 34.0

Verbal insultsb

Within last six months 77 6.5 57 8.1 19 5.6 98 5.8 35 4.5 18 4.2 304 5.9

Six months to a year ago 223 18.8 113 16.0 62 18.3 289 17.0 83 10.6 64 15.0 834 16.2

1–5 years ago 265 22.3 117 16.5 60 17.7 332 19.5 149 19.0 73 17.1 996 19.4

5+ years ago 323 27.2 137 19.4 70 20.6 460 27.1 219 27.9 122 28.5 1,331 25.9

Never 301 25.3 283 40.0 128 37.8 520 30.6 299 38.1 151 35.3 1,682 32.7

Punched, hit, kicked or beatenb

Within last six months 4 0.3 8 1.1 1 0.3 4 0.2 1 0.1 4 0.9 22 0.4

Six months to a year ago 17 1.4 10 1.4 5 1.5 11 0.6 7 0.9 6 1.4 56 1.1

1–5 years ago 40 3.4 40 5.6 13 3.8 50 2.9 23 2.9 13 3.0 179 3.5

5+ years ago 216 18.2 83 11.7 34 10.0 292 17.2 125 15.9 71 16.6 821 15.9

Never 913 76.7 568 80.1 286 84.4 1,342 79.0 630 80.2 334 78.0 4,073 79.1

Anxiety and Depression Scalec

Normal 472 40.0 276 39.1 137 40.7 731 43.4 321 41.3 188 44.7 2,125 41.6

Mild 393 33.3 249 35.3 116 34.4 546 32.4 308 39.6 149 35.4 1,761 34.5

Moderate 176 14.9 92 13.0 41 12.2 245 14.5 87 11.2 44 10.5 685 13.4

Severe 139 11.8 88 12.5 43 12.8 164 9.7 61 7.9 40 9.5 535 10.5

Suicidal ideation in previous two weeks

Not at all 885 74.4 510 71.8 237 70.1 1,268 74.7 592 75.2 311 72.5 3,803 73.8

Some days 200 16.8 129 18.2 70 20.7 305 18.0 148 18.8 87 20.3 939 18.2

More than half the days 51 4.3 33 4.6 10 3.0 63 3.7 20 2.5 16 3.7 193 3.7

Nearly every day 54 4.5 38 5.4 21 6.2 62 3.7 27 3.4 15 3.5 217 4.2

Alcohol dependencyd 

Not alcohol dependent 936 79.1 553 78.4 262 77.7 1,345 79.7 629 80.5 363 85.6 4,088 79.9

Alcohol dependent 248 20.9 152 21.6 75 22.3 343 20.3 152 19.5 61 14.4 1,031 20.1

Ever taken recreational or illicit drugs 

No 367 31.1 254 35.9 151 44.7 597 35.3 294 37.4 176 41.6 1,839 35.9

Yes 812 68.9 454 64.1 187 55.3 1,092 64.7 492 62.6 247 58.4 3,284 64.1

Illicit drugs used in previous yeare

Cannabis 609 51.7 326 46.0 131 38.8 797 47.2 333 42.5 192 45.4 2,388 46.6

Cocaine 192 16.3 98 13.9 39 11.5 222 13.2 123 15.6 40 9.5 714 14

Ecstasy pills 152 12.9 53 7.5 15 4.4 147 8.7 77 9.5 16 3.8 458 8.9

Ecstasy in the form of a crystal or 
powder 146 12.4 65 9.2 19 5.6 132 7.8 59 7.5 23 5.5 444 8.7

GHB or GBL 136 11.5 46 6.5 9 2.7 119 7.1 58 7.4 8 1.9 373 7.3

Crystal methamphetamine 80 6.8 43 6.1 16 4.7 129 7.6 29 3.7 13 3.1 310 6.1

Ever injected any drugsf

No, never 1,139 96.0 679 95.8 328 96.8 1,640 96.6 770 98.1 413 96.3 4,969 96.5

Yes 48 4.0 30 4.2 11 3.2 58 3.4 15 1.9 16 3.7 178 3.5

Abbreviations: GBL, gamma-Butyrolactone; GHB, Gamma-hydroxybutyrate
a The total counts for each characteristic do not always add up to the provincial totals because only participants with non-missing values were included. Missing values make up less than 3% of the 
totals
b Because someone knew or presumed the participant was attracted to men
c PHQ-4 measurement (13)
d CAGE 4-item Indicator (14)
e The denominators for the proportions of participants who used each substance are based on the number of participants who responded to the individual substance use questions. Total counts for 
each substance ranged from 5,113 to 5,121. The proportions for substances used do not add up to 100% as they were not mutually exclusive; participants could report the use of more than one 
substance
f Other than anabolic steroids or prescribed medicine

Table 2: Experiences of discrimination related to knowledge or presumption of attraction to men, mental health 
and substance use of Canadian participants in the EMIS-2017 (N=5,165)
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time of the survey, cocaine (14.0%) and ecstasy pills (8.9%) 
(Table 2). Substances used in the previous year by less than 5% 
of participants overall were as follows: amphetamine (4.4%), 
ketamine (4.0%), LSD (3.9%), synthetic cannabinoids (2.1%), 
crack cocaine (1.5%), heroin (0.9%), mephedrone (0.4%) and 
synthetic stimulants other than mephedrone (0.5%). Only 3.5% of 
participants reported ever injecting drugs.

Knowledge and use of PEP and PrEP
Most participants had heard of PrEP (86.4%); a slightly smaller 
proportion had heard of PEP (74.3%), and 8.4% of all the 
participants, regardless of HIV status, had taken or were currently 
taking PrEP (Table 3). Of HIV-negative or untested men, 
51.7% reported being likely to use PrEP if it was available and 
affordable.

Abbreviations: PEP, postexposure prophylaxis; PrEP, preexposure prophylaxis
a The total counts for each characteristic do not always add up to the provincial totals because only participants with non-missing values were included. Missing values make up less than 3% of the 
totals
b Among all HIV-negative or untested men (N=4,665)
c Among all HIV-negative or untested men (N=4,676)

Table 3: Awareness and use of PEP and PrEP, and healthcare provider knowledge of sexual attraction to men of 
Canadian participants in the EMIS-2017 (N=5,165)

Characteristics

British 
Columbia + 

Yukon
(n=1,191)a

Alberta + 
Northwest 
Territories
(n=710)a

Saskatchewan 
+  

Manitoba
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic 
Provinces 

(n=429)a

Total 
 

(N=5,165)a

n % n % n % n % n % n % n %
Heard of PEP

No 157 13.4 175 24.8 76 22.6 265 15.7 167 21.3 117 27.8 957 18.7

Yes 958 81.5 465 65.9 222 66.1 1,323 78.6 560 71.5 268 63.7 3,796 74.3

Not sure 61 5.2 66 9.3 38 11.3 96 5.7 56 7.2 36 8.6 353 6.9

Ever taken PEPb

No, have not tried to get it 923 89.4 634 95.5 304 94.4 1,395 91.8 629 87.1 386 95.5 4,271 91.6

No, tried, but could not get it 20 1.9 12 1.8 8 2.5 29 1.9 14 1.9 9 2.2 92 2.0

No, had the opportunity but 
decided not to 14 1.4 5 0.8 4 1.2 19 1.3 13 1.8 1 0.2 56 1.2

Yes, one or more courses 76 7.4 13 2.0 6 1.9 77 5.1 66 9.1 8 2.0 246 5.3

Confidence in ability to access PEPb

Very confident 322 31.2 145 21.9 71 22.0 470 30.9 262 36.2 69 17.0 1,339 28.7

Quite confident 268 25.9 149 22.5 66 20.5 344 22.6 231 31.9 70 17.2 1,128 24.1

A little confident 173 16.7 126 19.0 64 19.9 287 18.8 98 13.5 93 22.9 841 18.0

Not at all confident 118 11.4 107 16.1 56 17.4 192 12.6 49 6.8 79 19.5 601 12.9

I don’t know 152 14.7 136 20.5 65 20.2 230 15.1 84 11.6 95 23.4 762 16.3

Heard of PrEP

No 88 7.5 96 13.7 53 15.8 146 8.7 93 11.9 79 18.8 555 10.9

Yes 1,063 90.7 576 82.1 265 79.1 1,506 89.3 669 85.7 326 77.6 4,405 86.4

Not sure 21 1.8 30 4.3 17 5.1 34 2.0 19 2.4 15 3.6 136 2.7

Ever taken PrEP

No 1,099 92.4 674 95.5 325 95.9 1,532 90.3 664 84.7 415 97.6 4,701 91.6

Yes 90 7.6 32 4.6 14 4.1 165 9.7 120 15.3 10 2.4 431 8.4

Likelihood of using PrEP if available and affordablec

Very unlikely 117 11.3 46 6.9 30 9.3 143 9.4 88 12.2 36 8.9 460 9.9

Quite unlikely 111 10.7 50 7.6 39 12.1 134 8.8 99 13.7 32 7.9 465 10.0

Not sure 277 26.8 185 27.9 79 24.5 440 29.0 200 27.7 143 35.5 1,324 28.4

Quite likely 185 17.9 156 23.6 74 23.0 319 21.0 145 20.1 88 21.8 967 20.7

Very likely 343 33.2 225 34.0 100 31.1 483 31.8 190 26.3 104 25.8 1,445 31.0
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Sexual practices
Over half of participants (62.1%) always or almost always had 
sober sex in the previous 12 months (Table 4). One-fifth (21.5%) 
of the participants reported participation in chemsex, and 5.8% 
participated in chemsex in the past six months. 

With regard to sexual practices, 62.1% of the participants 
reported any anal intercourse with casual partners; of these men, 
73.6% were inconsistent in their condom use in the previous year 
(ranging from one to multiple condomless acts). 

Abbreviations: CAI, condomless anal intercourse; PrEP, preexposure prophylaxis; –, numbers were suppressed due to small cell sizes
a The total counts for each characteristic do not always add up to the provincial totals because only participants with non-missing values were included. Missing values make up less than 5% of the 
totals
b Among men who have had sex with a man in last 12 months (N=4,599)
c Used stimulant drugs to make sex more intense or last longer. Note: The stimulant drugs include ecstasy/MDMA, cocaine, amphetamine (speed), crystal methamphetamine (Tina, Pervitin), 
mephedrone and ketamine
d Among men of any HIV status who had one or more casual partners in the last 12 months (N=5,075)
e Among men of any HIV status who had anal intercourse with one or more casual partners in the last 12 months (N=3,149)
f Among HIV-negative men on PrEP who had anal intercourse with one or more casual partners in last 12 months (N=344)
g Among HIV-negative or untested men not on PrEP who had anal intercourse with one or more casual partners in last 12 months (N=2,792)
h Among HIV-positive men on treatment and undetectable viral load who had anal intercourse with one or more casual partners in last 12 months (N=300)
i Among HIV-positive men not on treatment and with a detectable viral load who had anal intercourse with one or more casual partners in last 12 months (N=21)

Table 4: Sexual practices of Canadian participants in the EMIS-2017 (N=5,165)

Characteristics

British Columbia 
+ Yukon 

 
(n=1,191)a

Alberta + 
Northwest 
Territories 
(n=710)a

Saskatchewan +  
Manitoba 

 
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic Provinces 

(n=429) 

Total 

(N=5,165)a

n % n % n % n % n % n % n %

Nonsober sex (last 12 months)b

None of it 362 33.1 252 41.0 125 41.7 533 35.0 253 35.8 160 44.3 1,685 36.6

Almost none of it 278 25.4 174 28.3 81 27.0 380 25.0 171 24.2 87 24.1 1,171 25.5

Less than half 141 12.9 71 11.6 26 8.7 209 13.7 92 13.0 42 11.6 581 12.6

About half 115 10.5 42 6.8 21 7.0 122 8.0 67 9.5 24 6.6 391 8.5

More than half 74 6.8 27 4.4 9 3.0 111 7.3 49 6.9 16 4.4 286 6.2

Almost all of it 97 8.9 31 5.0 31 10.3 121 8.0 58 8.2 23 6.4 361 7.8

All of it 28 2.6 17 2.8 7 2.3 46 3.0 17 2.4 9 2.5 124 2.7

Recency of chemsexc

Within six months 95 8.1 26 3.7 11 3.3 105 6.2 47 6.0 14 3.3 298 5.8

Six months to a year 76 6.5 56 7.9 14 4.1 127 7.5 50 6.4 20 4.7 343 6.7

1–5 years ago 50 4.2 37 5.2 10 3.0 62 3.7 31 3.9 12 2.8 202 3.9

5+ years ago 77 6.5 31 4.4 8 2.4 84 5.0 40 5.1 20 4.7 260 5.1

Never 879 74.7 558 78.8 295 87.3 1,311 77.6 617 78.6 357 84.4 4,017 78.5

Anal intercourse with casual partners (participants of any HIV status)d

No anal intercourse 420 36 258 36.7 125 37.3 632 37.8 308 39.6 181 42.9 1,924 37.9

Any anal intercourse 748 64 444 63.3 210 62.7 1,038 62.2 470 60.4 241 57.1 3,151 62.1

Consistent condom use with casual partners (participants of any HIV status)e

Non-consistent condom use 561 75.0 327 73.6 160 76.2 765 73.8 320 68.2 185 76.8 2,318 73.6

Consistent condom use 187 25.0 117 26.4 50 23.8 272 26.2 149 31.8 56 23.2 831 26.4

Any CAI by HIV-negative men, on PrEPf

No CAI – – – – – – – – – – – – 30 8.7

Any CAI – – – – – – – – – – – – 314 91.3

Any CAI among HIV-negative or HIV-unknown men not on PrEPg

No CAI 180 26.5 114 27.4 50 25.1 265 29.5 134 36.1 54 23.4 797 28.5

Any CAI 498 73.5 302 72.6 149 74.9 632 70.5 237 63.9 177 76.6 1,995 71.5

Any CAI by HIV-positive men, on treatment, undetectable viral loadh

No CAI – – – – – – – – – – – – 22 7.3

Any CAI – – – – – – – – – – – – 278 92.7

Any CAI among HIV-positive men not on treatment and detectable viral loadi

No CAI – – – – – – – – – – – – 12 85.7

Any CAI – – – – – – – – – – – – 2 14.3

Paid a man to have sex

Within 12 months 57 4.9 33 4.8 24 7.4 108 6.6 51 6.8 14 3.5 287 5.8

1–5 years 61 5.3 27 4.0 15 4.6 89 5.4 34 4.5 16 4.0 242 4.9

5+ years 78 6.7 31 4.6 19 5.9 113 6.9 38 5.1 18 4.4 297 6.0

Never 961 83.1 590 86.6 266 82.1 1,333 81.1 626 83.6 357 88.1 4,133 83.3

Paid by a man to have sex

Within 12 months 40 3.5 30 4.4 7 2.2 67 4.1 36 4.8 20 4.9 200 4.0

1–5 years ago 44 3.8 22 3.2 12 3.7 72 4.4 44 5.9 17 4.2 211 4.3

5+ years ago 114 9.9 43 6.3 24 7.4 153 9.3 33 4.4 25 6.2 392 7.9

Never 959 82.9 586 86.0 281 86.7 1,353 82.2 637 84.9 344 84.7 4,160 83.8



CCDR • November 7, 2019 • Volume 45  –11 Page 278 

SURVEY

 
Of the HIV-negative men using PrEP who had anal intercourse 
with one or more casual partners in the past year (n=344), 91.3% 
participated in any CAI with casual partners in the past year. 
Of those who were HIV-negative or did not know their status, 
who had anal intercourse with one or more casual partners 
in the past year and were currently not using PrEP (n=2,792), 
71.5% participated in any CAI with casual partners in the past 
year. Of the HIV-positive participants who had anal intercourse 
with one or more casual partners in the past year and who had 
an undetectable viral load (n=300), 92.7% participated in any 
CAI with casual partners in the past year. Of the men who were 
HIV-positive who had anal intercourse with one or more casual 
partners in the past year, were not taking antiretroviral therapy 
and had a detectable viral load (n=14), 14.3% had engaged in 
CAI with casual partners in the past year. 

In the past year, 5.8% of participants bought sex and 4.0% sold 
sex with male partners.

STBBI testing and diagnosis
Although almost two-thirds of participants (62.5%) had tested for 
HIV in the previous year, only one-quarter (24.9%) reported full 
STI screening in the last 12 months (Table 5). This proportion was 
higher (37.7%) among participants who engaged in any CAI in 
the previous year. 

Most of the participants (90%) who had been tested for STIs 
other than HIV infection in the previous year stated that their 
healthcare provider knew they had sex with other men. 

With regard to bloodborne infections, 1.5% of participants 
were ever diagnosed with hepatitis C and 9% reporting 
being diagnosed with HIV infection. Of those with an HIV 
diagnosis, 99.1% of the HIV-positive participants reported 
current use of antiretroviral therapies; of those, 96.7% reported 
an undetectable viral load. For other STBBIs, 3.2% of the 
participants had received a syphilis diagnosis within the previous 
year. The proportions of participants diagnosed in the previous 
year with gonorrhea and chlamydia (including lymphogranuloma 
venereum) were 7.1% and 6.5%, respectively.

Table 5: Sexually transmitted and bloodborne infection testing and diagnoses of Canadian participants in the 
EMIS-2017 (N=5,165)

Characteristics

British 
Columbia + 

Yukon 
(n=1,191)a

Alberta + 
Northwest 
Territories
(n=710)a

Saskatchewan 
+  

Manitoba
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic 
Provinces 

(n=429)a

Total 
 
 

(N=5,165)a

n % n % n % n % n % n % n %
Received full STI screen in last 12 monthsb

No 698 66.7 480 71.6 246 76.4 1,270 82.5 473 64.9 377 92.0 3,544 75.1

Yes 348 33.3 190 28.4 76 23.6 269 17.5 256 35.1 33 8.0 1,172 24.9

Healthcare provider’s knowledge of sex with menc

Definitely/Probably knew 718 91.8 358 86.1 153 86.4 883 91.3 451 93.8 155 78.7 2,718 90.0

Did not know or Don’t know if they 
knew 64 8.2 58 13.9 24 13.6 84 8.7 30 6.2 42 21.3 302 10.0

HIV testing historyd

Within six months 213 20.6 94 14.2 39 12.1 224 14.7 131 18.1 26 6.4 727 15.5

Six months to a year 507 49.0 311 46.8 150 46.6 731 47.9 327 45.2 173 42.6 2,199 47.0

1–5 years 151 14.6 91 13.7 36 11.2 219 14.4 103 14.2 67 16.5 667 14.3

5+ years 45 4.4 26 3.9 22 6.8 83 5.4 28 3.9 25 6.2 229 4.9

Never 118 11.4 142 21.4 75 23.3 269 17.6 135 18.6 115 28.3 854 18.3

Last syphilis diagnosis

Within 12 months 50 4.2 21 3.0 8 2.4 53 3.2 25 3.2 5 1.2 162 3.2

1–5 years ago 71 6.0 24 3.4 16 4.8 93 5.5 47 6.1 20 4.7 271 5.3

5+ years 44 3.7 22 3.1 9 2.7 84 5.0 19 2.5 14 3.3 192 3.8

Never 1,015 86.0 635 90.5 301 90.1 1,447 86.3 684 88.3 387 90.8 4,469 87.7

Last gonorrhea diagnosis

Within 12 months 110 9.3 43 6.1 19 5.7 99 5.9 77 10.0 11 2.6 359 7.1

1–5 years ago 147 12.5 60 8.5 22 6.6 135 8.0 72 9.3 17 4.0 453 8.9

5+ years ago 131 11.1 60 8.5 22 6.6 180 10.7 65 8.4 32 7.5 490 9.6

Never 790 67.1 540 76.8 268 81.0 1,268 75.4 559 72.3 365 85.9 3,790 74.4

Last chlamydia or LGV diagnosis

Within 12 months 105 9.0 35 5.1 14 4.3 106 6.4 60 7.8 7 1.7 327 6.5

1–5 years ago 109 9.3 57 8.2 26 7.9 140 8.4 67 8.7 18 4.3 417 8.2

5+ years ago 94 8.0 43 6.2 24 7.3 127 7.6 42 5.4 21 5.0 351 6.9

Never 865 73.7 558 80.5 265 80.5 1,293 77.6 604 78.1 375 89.1 3,960 78.3
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Abbreviations: ART, antiretroviral therapy; LGV, lymphogranuloma venereum; STI, sexually transmitted infection; – , numbers were suppressed due to small cell sizes
a The total counts for each characteristic do not always add up to the provincial totals because only participants with non-missing values were included. Missing values make up less than 3% of the 
totals
b Full STI screening in last 12 months: HIV infection, blood test, anal swab and urethral swab (or vaginal swab or urine test), excluding individuals with long-standing HIV infections of more than one 
year (N=4,716)
c Among men who had tested for STIs other than HIV in previous year (N=3,020)
d Among all HIV-negative or untested men (N=4,676)
e Among men who self-reported as HIV-diagnosed and responded to the question on ART (N=440)
f Among men who self-reported as HIV-diagnosed and responded to the question on viral load (N=455)

Characteristics

British 
Columbia + 

Yukon 
(n=1,191)a

Alberta + 
Northwest 
Territories
(n=710)a

Saskatchewan 
+  

Manitoba
(n=339)a

Ontario  
+  

Nunavut
(n=1,707)a

Quebec 
 

(n=789)a

Atlantic 
Provinces 

(n=429)a

Total 
 

(N=5,165)a

n % n % n % n % n % n % n %
Ever diagnosed with hepatitis C

No 1,135 95.3 672 94.9 331 97.9 1,648 96.8 765 97.2 408 95.8 4,959 96.3

Yes 26 2.2 13 1.8 0 0.0 23 1.4 11 1.4 3 0.7 76 1.5

I don’t know 30 2.5 23 3.2 7 2.1 31 1.8 11 1.4 15 3.5 117 2.3

Ever diagnosed with HIV

No 1,034 87.4 664 94.1 322 95.0 1,526 89.8 724 92.0 406 95.5 4,676 91.0

Yes 149 12.6 42 5.9 17 5.0 174 10.2 63 8.0 19 4.5 464 9.0

Currently taking ARTe

No – – – – – – – – – – – – 4 0.9

Yes – – – – – – – – – – – – 436 99.1

Detectable at last viral loadf

Undetectable – – – – – – – – – – – – 440 96.7

Detectable – – – – – – – – – – – – 15 3.3

Table 5: Sexually transmitted and bloodborne infection testing and diagnoses of Canadian participants in the 
EMIS-2017 (N=5,165) (continued)

Discussion

EMIS-2017 identified that Canadian participants experienced 
high levels of intimidation, as well as verbal abuse and physical 
violence related to their attraction to other men. Moderate to 
severe anxiety or depression were present in almost 25% of 
participants. Substance use was high and, for the first time, there 
are national data showing that over 20% of participants engaged 
in chemsex. There was a significant gap between the proportion 
of participants who reported using PrEP and the proportion who 
reported they would use PrEP if it was readily available: 8.4% 
versus 51.7%. Although virtually all HIV-diagnosed respondents 
were undergoing treatment and had undetectable viral loads, 
less than 25% stated that they had received full STI testing in the 
previous year.

Strengths and limitations
The strength of the Canadian EMIS-2017 survey was the use of 
a global, validated questionnaire that will facilitate cross-country 
comparisons, a large sample size and participation from all 
regions of Canada. 

A number of limitations need to be considered when interpreting 
the findings. Since the EMIS-2017 was based on self-reported 
data and included sensitive topics such as sexual practices and 
substance use, some degree of underreporting of higher-risk 
behaviours may have occurred. However, any underreporting was 
likely limited given the self-administered nature of the survey. 
EMIS-2017 made use of non-probability sampling methods, 

including the use of social and sexual networking mobile 
applications for recruitment, and, as a result, it more likely 
represents sexually active nonmonogamous gbMSM. However, 
this is a main target population for both behavioural surveys and 
public health interventions. 

Implications
Many of the findings are consistent with previous studies. For 
example, a Canadian survey of gbMSM found a higher risk of 
suicidal ideation and related behaviour among gbMSM than 
among heterosexual men (17). A review of the international 
literature found a higher prevalence of substance use among 
gbMSM than heterosexual men (18). The reported use of 
chemsex (21.5%) in the Canadian portion of the EMIS-2017 
was higher than found by regional Canadian studies (6% and 
18%) (19,20) and may reflect regional variation. Other studies 
have also found that mental health challenges and substance 
use are associated with gbMSM engaging in higher-risk sexual 
practices (21–23). The tendency of these issues to coincide has 
been conceptualized as a syndemic, defined as co-occurring 
epidemics that results in a higher disease burden in marginalized 
populations (24). Previous studies have indicated that in some 
cities between 10.5% and 12.5% of gbMSM are using PrEP (25), 
and that 50% to 60% of gbMSM are interested and willing to 
use PrEP (26,27), suggesting affordability and accessibility are 
barriers (28,29). A low proportion of participants reporting 
full STI testing have been found in other surveys of gbMSM in 
Canada (30) and internationally (31,32). The finding that almost 
all participants diagnosed with HIV infection were undergoing 
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treatment and had undetectable viral loads is similar to recent 
regional surveys of gbMSM (33,34).

Next steps
The EMIS-2017 findings point to the need for implementation 
research to determine best practices to address the high levels 
of discrimination, poor mental health and substance use harms 
that gbMSM experience. The EMIS-2017 study also provides 
useful baseline data on PrEP. In light of changes to provincial 
formularies and recent guidelines on PrEP prescribing, we 
anticipate an uptake of this effective prevention technology. 
Further research would be useful in determining the role of PrEP 
on sexual risk practices and on the subsequent rates of infection 
with HIV and other STBBIs. As this survey likely captured a 
specific and important subgroup of gbMSM regarding STBBIs, 
triangulating these data with information generated from future 
surveys using alternative sampling methods would lead to a more 
comprehensive understanding of this population as a whole.

Conclusion
gbMSM in Canada experienced high levels of stigma, 
discrimination, mental health problems, and substance use. 
Furthermore, a low prevalence of condom use was found among 
them. The gap between the proportion of men who were 
interested in PrEP and those who actually used it is significant 
and comprehensive STBBI testing was low. These findings can 
inform public health action and provide a baseline to examine 
the impact of current and new interventions.
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Abstract 

Background: Canada’s population is aging, with nearly forty percent of Canadians aged 
50 years or more. As the population ages, unique challenges related to health are becoming 
evident, including increasing rates of sexually transmitted and bloodborne infections. 
Understanding the epidemiology of HIV in older adults is important to guide prevention and 
control programs. 

Objective: To assess trends in newly diagnosed cases of HIV in Canada among those aged 
50 years and older (≥50 years) and those aged less than 50 (<50 years), and to compare their 
basic demographic characteristics and exposure categories for the period of 2008 to 2017.

Methods: National surveillance of HIV is conducted by the Public Health Agency of Canada 
through voluntary submission of data by provincial/territorial public health authorities. 
Descriptive analyses were conducted on reported cases of HIV between January 1, 2008, to 
December 31, 2017 to compare the demographic profiles and exposure category for the two 
age groups.

Results: Between 2008 and 2017, the proportion of newly diagnosed HIV cases among 
those ≥50 years increased from 15.1% to 22.8%. The HIV diagnosis rates for both older males 
and older females increased over time, with a relatively higher increase for females. A higher 
proportion of newly diagnosed HIV cases were male in the older group (81.2%) compared to 
the younger group (74.6%). Among both older and younger males, the most common exposure 
category for HIV was being gay, bisexual and other men who have sex with men (gbMSM), 
followed by heterosexual contact and injection drug use; however, the relative proportions 
varied by age with the gbMSM category being higher in the <50 group. 

Conclusion: In Canada, over 20% of all newly diagnosed cases of HIV are now in people 
50 years of age and older. HIV testing and prevention initiatives, historically aimed at younger 
populations, may not have the same impact for older populations. These data can be used to 
inform future public health actions designed to address HIV in older populations.
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Introduction

Globally, there were an estimated 36.9 million individuals living 
with HIV in 2017 (1), and more than 10% of the adult population 
living with HIV in low and middle-income countries is estimated 
to be 50 years of age or older (≥50 years) (2). In developed 

nations, those ≥50 years comprise an estimated 30% of adults 
living with HIV (3). Due to continued advances in HIV treatment, 
the number and proportion of people living with HIV at an older 
age is likely to continue to grow (4); it is predicted that the 
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number of those ≥50 years living with HIV in low and middle-
income will increase by 47% to 6.9 million by 2020 (5).

The proportion of Canada’s population aged ≥50 years has 
increased 12.7% in the past five years and is now nearly 40% (6). 
As Canadians grow older (and live longer), they face a number 
of challenges related to the maintenance and promotion of 
health. For older Canadians living with HIV, they also live with 
the possibility of accelerated aging, side effects of prolonged 
antiretroviral use (7) and higher rates of non-AIDS-related 
comorbidities such as diabetes, cancer and cardiovascular 
disease (4,8). Thus, the HIV epidemic poses serious concerns 
in older adults because of physical, mental and psychological 
issues that accompany both aging and HIV infection (9,10). 
With aging national and global populations, understanding the 
epidemiology of HIV in older adults is important to help guide 
awareness and prevention programs. 

The objective of this analysis is to assess trends in newly 
diagnosed cases of HIV in Canada in populations ≥50 years 
of age and those younger than 50 years (<50 years), and to 
compare the basic demographic characteristics and exposure 
categories of these two populations for the period of 2008 to 
2017.

Methods

The study used data from the national HIV/AIDS Surveillance 
System (HASS) maintained by the Public Health Agency 
of Canada (PHAC) (11). The HASS is a passive, case-based 
surveillance system that collates non-nominal data on persons 
newly diagnosed with HIV in Canada and submitted to PHAC by 
provincial and territorial public health authorities. Details on the 
surveillance methods have been described previously (11,12). 

Data on age, sex and exposure categories were analyzed 
in cases of HIV reported between January 1, 2008 and 
December 31, 2017. Cases were stratified into two groups: one 
composed of those ≥50 years at diagnosis; and one composed 
of those <50 years at diagnosis. The exposure categories 
used in HIV surveillance are noted in Table 1 and are used 
in a hierarchy (11) to reflect the single most likely mode of 
transmission for HIV even if the case had multiple exposures 
categories.

Quebec does not submit data on exposure category to PHAC 
so newly diagnosed cases from Quebec were excluded from 
analyses involving exposure category. Separate Chi-square 
tests were conducted to compare the distribution of exposure 
categories between the older and younger groups for both 
males and females. All rates were calculated using population 
denominators from the Annual Demographic Statistics, issued by 
Statistics Canada (13).

Results

There were 22,534 newly diagnosed cases of HIV between 
2008 and 2017 and virtually all of the cases (99.8%) included 
data on age (n=22,486). Overall, 19.7% of these individuals 
(n=4,438) were ≥50 years of age, representing a 39.1% increase 
in the number of newly diagnosed cases of HIV in that group. 
The number of new HIV diagnoses for those ≥50 years of age 
increased from 15.1% in 2008 to 22.8% in 2017 (Figure 1). 
Similarly, the HIV diagnosis rate among this older age category 
increased from 3.5 per 100,000 population in 2008 to 3.9 
per 100,000 population in 2017. The HIV diagnosis rate for 
the younger group was higher than for the older group, and 
fluctuated over this period, but decreased from 9.9 per 100,000 
population in 2008 to 8.0 per 100,000 population in 2017.

Age group and sex distribution 
From 2008 to 2017, data on age and sex were available for 
22,413 (99.4%) of the 22,534 newly diagnosed HIV cases. Of 
those, 81.2% were males in ≥50 years of age compared with 
74.6% in males <50 years (data not shown). The corresponding 
rates of HIV diagnosis were higher in males than females in both 
age groups. The rate for both males and females ≥50 years of 
age increased over time, with the relative increase being higher 
among females (from 1.0 to 1.6 per 100,000 population for 

Table 1: List of exposure categories and descriptions 
used in HIV national surveillance (11)

Exposure category Reported type of exposure

Gay, bisexual and other men who 
have sex with men (gbMSM)

Male-to-male sexual contact

People who inject drugs (PWID) Use of injection drugs

gbMSM-PWID Male-to-male sex and the use of 
injection drugs

Heterosexual/endemica  
(Het-Endemic)

A person born in a country where 
HIV is endemic who reports 
heterosexual sex

Heterosexual/risk 
(Het-Risk)

Heterosexual sex with someone 
who is either HIV-infected or who 
is at increased risk of HIV infection 
(e.g. a person who injects drugs, 
a male who has male sex partners 
or a person from an HIV-endemic 
country)

Heterosexual/no identified risk 
(Het-NIR)

Heterosexual sex, when 
heterosexual contact is the only 
risk factor reported and nothing 
is known about the HIV-related 
factors associated with the 
partner

Other Perinatal exposure, occupational 
exposure or receipt of transfusion 
of blood or clotting factors, out of 
country, and any other exposure

a The Public Health Agency of Canada defines countries where HIV is endemic as those countries 
where the prevalence of HIV among adults (age 15–49 years) is 1.0% or greater and one of the 
following criteria also applies: 50% or more of newly diagnosed HIV cases are attributed to 
heterosexual transmission; a male to female ratio of 2:1 or less among prevalent infections; or HIV 
prevalence greater than or equal to 2% among women receiving prenatal care
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females and from 6.6 per 100,000 to 6.5 per 100,000 population 
for males). In those <50 years of age, rates for both males and 
females decreased over time, with the decrease among females 
being proportionately greater (from 5.6 per 100,000 population 
to 4.2 per 100,000 for females, and from 14.1 per 100,000 
population to 11.7 per 100,000 population for males) (Figure 2).

Exposure category distribution
From 2008 to 2017, there were 14,751 new HIV diagnoses 
with known age, sex and exposure category (65%). Since the 
gay, bisexual and other men who have sex with men (gbMSM) 

exposure category only applied to males, analysis of the 
exposure category variable was done separately by sex. Among 
both older and younger males, gbMSM was the most common 
exposure category, followed by heterosexual contact and 
the injection drug use exposure categories. There were more 
younger males in the gbMSM category (62.4%) than in the 
older males (48.0%). Conversely, there were fewer males who 
identified the heterosexual contact category in the younger 
group (18.3%) than the older group (32.0%). The proportion 
attributed to the injection drug use category was similar in both 
groups: 14.4% among older males; and 12.5% among younger 
males (Table 2). 

Among females, heterosexual contact was the most frequent 
exposure category in both age groups, but was relatively 
higher in ≥50 years of age (75.1% versus 63.1%). Conversely, 
the proportion of cases within the people who inject drugs 
exposure category was relatively higher in <50 years (29.0% vs 
16.0%). Within the heterosexual contact exposure category, the 
proportion attributed to persons born in HIV-endemic countries 
was similar for both age categories (25.8% ≥50 years; 28.0% 

Figure 2: Annual rates (per 100,000 population) of 
new HIV diagnoses by age category and sex, Canada, 
2008–2017a,b
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Table 2: Number and proportion of newly diagnosed 
HIV cases by age category, sex and exposure 
category—Canada (excluding Quebec), 2008–2017a–c 

Exposure 
category

Males Females 

Younger 
than 50 
years

50 years 
and older

Younger 
than 50 
years

50 years 
and older

n % n % n % n %
gbMSM 5,723 62.4 957 48.0 N/A 0.0 N/A 0.0

gbMSM/PWID 348 3.8 47 2.4 N/A 0.0 N/A 0.0

PWID 1,150 12.5 288 14.4 898 29.0 78 16.0

Othera 277 3.0 63 3.2 244 7.9 44 9.0

Heterosexual 
contact 1,675 18.3 639 32.0 1,953 63.1 367 75.1

  Het-Endemic 522 5.7 121 6.1 867 28.0 126 25.8

  Het-Risk 464 5.1 240 12.0 620 20.0 129 26.4

  Het-NIR 689 7.5 278 13.9 466 15.1 112 22.9

Subtotalb 9,173 – 1,994 – 3,095 – 489 –

No 
identifiable 
risk

403 3.0 152 4.2 143 3.1 27 3.2

Exposure 
category 
unknown or 
not reported 
(“missing”)

3,850 28.7 1,448 40.3 1,322 29.0 317 38.1

Total 13,426 – 3,594 – 4,560 – 833 –

Abbreviations: gbMSM, gay, bisexual and other men who have sex with men; Het-Endemic, 
heterosexual/endemic; Het-NIR, Heterosexual/no identifiable risk; Het-Risk, heterosexual/risk; 
N/A and (–), not applicable; PWID; people who inject drugs
a “Other” includes clotting, blood, occupational exposure, out of country, perinatal,  
blood/clotting exposures and other
b Includes only cases where age at HIV diagnosis, sex, and exposure category is known and 
reported
c Chi-square test was significant (p<0.0001) when comparing between age groups for older and 
younger males, and also for older and younger females

Figure 1: Reported numbers and rates (per 100,000 
population) of HIV diagnoses in older (≥50 years), 
younger (<50 years) and all Canadians where age was 
reported, 2008–2017a
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<50 years) (Table 2). The distribution of HIV diagnoses across 
exposure categories was significantly different between younger 
and older populations for both males and females (Chi-square 
test; p<0.0001).

From 2008 to 2017, the exposure category distribution by 
age did not change considerably for males or females (data 
not shown). For example, for males, gbMSM continued to 
be the most frequent exposure category over time, whereas 
heterosexual contact continued to be the most frequent 
exposure category in females.

Discussion

In Canada, over 20% of all newly diagnosed cases of HIV are 
now in people 50 years of age and older. The number of new 
HIV diagnoses in the older age group increased by 39.1% from 
2008 to 2017; likewise, the rate of new HIV diagnoses over this 
time also increased. This trend is in contrast to the younger age 
category, which experienced an overall decrease in both the 
proportion and rate of new HIV diagnoses over the same period; 
these changes over time were seen in both males and females, 
although the relative changes were greater among females. The 
largest proportion of new diagnoses was reported among the 
gbMSM exposure category, accounting for almost half of older 
males and two thirds of younger males. 

The increasing trend in HIV diagnoses among older adults has 
been observed in other countries as well. The 20% incidence 
falls between the UNAIDS global estimates of 10% (for 
low and middle-income countries) (2) and 30% (for developed 
countries) (3). In the United Kingdom, the number of new HIV 
infections decreased over the years; whereas, the number 
and proportion of new diagnoses in people ≥50 years of age 
continued to increase (14). Comparatively, a recent analysis of 
data from the European Surveillance System compared older 
people (aged ≥50 years) to younger people (aged 15–49 years) in 
2014 and 2015. The average notification rate of new diagnoses 
in older adults increased, primarily, in the eastern European 
Union/European Economic Area countries. The analysis also 
found that people ≥50 years of age are more likely to acquire 
HIV via heterosexual contact and to present late (15). In contrast, 
in the United States, HIV diagnoses among people ≥50 years 
decreased by 7% between 2011 and 2015 (16). This trend was 
also observed in New York City, where the number of new HIV 
diagnoses from 2001 to 2017 decreased significantly overall and 
for those ≥50 years (17).

Increased HIV testing may explain part of the increase in HIV 
diagnoses in older Canadians. British Columbia saw an overall 
increase in the rate of HIV testing since 2011, and the testing 
rates for those ≥50 years increased from 2011 to 2016 (18). 
A large proportion of new diagnoses were reported among the 
gbMSM exposure category (almost half for older males and two 

thirds for younger males), which remains the primary driver of the 
HIV epidemic in Canada (12). In general, the gbMSM population 
continues to be disproportionately affected by HIV. In Ontario, 
the percent of tests increased in the gbMSM population from 
17.7% in 2007 to 28.6% in 2016 (19). Testing may also include 
HIV-negative gbMSM, who are at higher risk, since testing is 
the first step in considering preventative approaches such as 
preexposure prophylaxis (20).

In addition to these testing initiatives, there are several other 
possible reasons for the increasing proportions and rates in 
those ≥50 years of age, including low rates of condom use 
among older individuals (21–23), a lack of prioritization of HIV 
prevention efforts in older adults (24) and a tendency to a 
relatively late diagnosis in this population (23), enabling forward 
transmission. In the United States, older people (≥50 years) 
are more likely to have late-stage HIV infection at the time of 
diagnosis, and therefore start treatment later (16). Older adults 
are likely to be diagnosed with HIV-related medical disorders 
later in the course of their illness compared with their younger 
counterparts (25). In Canada, diagnoses of females who are ≥50 
years of age have increased since 2008 and heterosexual contact 
was the most frequently reported exposure category for this age 
group (as well as for the younger females). 

This increase in HIV diagnoses in older females could be partly 
due to older women being less concerned with the risks of 
pregnancy and, therefore maybe more likely to engage in 
unprotected sex (22,26–28). The observed increase in annually 
reported HIV diagnoses may also be attributed in part to 
previous positive HIV diagnoses, where a person may be 
tested and reported as a new diagnosis more than once due to 
inter-provincial migration or migration into Canada after a HIV 
diagnosis outside of Canada. However, for the time being it is 
not possible to assess the impact of previous diagnosis by age 
group, as this information is not available. The increase of newly 
diagnosed cases of HIV in adults who are ≥50 years of age has 
important implications. Older adults have different demographics 
and risk factors than younger adults, and testing and prevention 
initiatives, which have historically been aimed at a younger 
population, may not have the same effectiveness for an older 
population. Targeting interventions to the distinct characteristics 
of this older population may be required. PHAC will continue to 
provide updates on the status of HIV in this population as these 
data can be used to inform future public health actions designed 
to address HIV in older populations.

Limitations
While surveillance data describe the diagnosed portion of the 
epidemic, national HIV estimates of prevalence and incidence 
provide an overall picture of the HIV epidemic in Canada, and 
include people with both diagnosed and undiagnosed HIV 
infection (29). Data on new diagnoses represent only those 
individuals who have been tested and diagnosed with HIV, and 
do not represent the full spectrum of all people who are living 
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with HIV. In addition, these data do not provide information on 
the time that these individuals were infected. The analysis in 
this study was limited to variables with relatively complete data, 
such as age, sex and exposure category. Finally, these data may 
include a subset of individuals who were previously diagnosed 
with HIV in another province (or country). Other limitations to 
HASS have been described elsewhere (12). 

Conclusion
In Canada over 20% of all newly diagnosed cases of HIV are now 
in people 50 years of age and older. National HIV testing and 
prevention initiatives historically aimed at younger populations 
may not have the same impact for older populations. These data 
can be used to inform future public health actions designed to 
address HIV in older populations.
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Public health investigation of infection prevention 
and control complaints in Ontario, 2015–2018
G Cadieux1*, C Brown2, H Sachdeva3

Abstract 

Background: Following an update to the provincial Infection Prevention and Control Complaint Protocol 
in 2015, Ontario public health units have been mandated to investigate infection prevention and control 
(IPAC) complaints in various settings, including those where regulated health professionals work. No 

surveillance system exists for IPAC complaints; therefore, little is known about their occurrence. Anecdotal 

evidence suggests a recent increase in IPAC complaints resulting in increased demand on public health 

resources.

Objectives: To describe the occurrence of IPAC complaints and lapses in Ontario in 2015–2018 and the 

public health response to these.

Methods: Ontario public health units were surveyed about the occurrence and key challenges of IPAC 

complaint investigations through closed- and open-ended questions. The survey was disseminated through 

the Council of Ontario Medical Officers of Health listserv. Data collection spanned February 4–28, 2019. 

Descriptive statistical analyses and thematic analysis of free-text responses were performed.

Results: Twenty-one public health units responded for a 60% response rate; fewer responding health units 

had a population size of less than 100,000. A nearly six-fold increase in IPAC complaints was found, from 

a total of 79 complaints in 2015 to 451 in 2018. IPAC lapses nearly tripled, with 61 identified in 2015 and 

168 in 2018. Whereas variation in the number of IPAC complaints and lapses among public health units 

was noted, the most common IPAC lapse involved inadequate reprocessing of reusable equipment. Key 

challenges in investigating IPAC complaints included lack of staff expertise/training, increased workload 

and costs, interjurisdictional inconsistencies and lack of guidance.

Conclusion: IPAC complaints and lapses have increased in Ontario since 2015 when the Ministry of Health 

and Long-Term Care changed the IPAC complaint protocol. Public health units identified lack of expertise, 

increased workload, interjurisdictional inconsistencies and lack of guidance as challenges. Further research 

to confirm these findings, identify best practices to address these challenges as well as interventions to 

prevent IPAC lapses would be useful. Prospective surveillance of IPAC complaints, like for reportable 

diseases, would also be useful.
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Introduction

Recent public health investigations of complaints about 
infection prevention and control (IPAC) practices (hereafter: 
IPAC complaints) involving Ontario community health care 
settings have found significant deviations from best practices 
for reprocessing medical equipment, leading to large-scale 
patient notification and testing (1–3). Unlike for provincially 

notifiable diseases, no provincial surveillance system exists 
for IPAC complaints and lapses. However, anecdotal evidence 
suggests increased demands on public health unit resources 
due to an increase in the number of IPAC complaints and lapses 
over the past few years, as well as increasing complexity of IPAC 
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investigations (e.g. involving a wide range of health care and 
personal service settings, and novel procedures and equipment).

The objective of this article is to describe the occurrence of IPAC 
complaints and lapses in Ontario community settings from 2015–
2018 and the public health response to these.

Background
The Health Protection and Promotion Act (HPPA) (4) defines 
the organization of public health units in Ontario. There are 
currently 35 public health units in Ontario: 21 independent 
of local municipal government, seven regional health 
departments and seven health units tied into a single-tier or 
other municipal administration (5). Mandatory public health 
programs and services are defined in the Ontario Public Health 
Standards (OPHS) (6) and related Protocols and Guidelines. The 
Infection Prevention and Control Complaint Protocol (7), which 
was updated in 2015, mandates public health units to investigate 
complaints related to IPAC in a variety of settings including, but 
not limited to, personal service settings (e.g. nail salons, barber 
shops, tattoo parlours) as well as facilities in which regulated 
health professionals (e.g. nurses, physicians, dentists) operate. 
For example, of 61 IPAC complaints investigated by Ottawa 
Public Health in 2018, 28 (46%) involved medical clinics, seven 
(11%) involved dental clinics and 26 (43%) involved other settings 
(e.g. personal service settings, allied health providers) (Personal 
communication, Jacqueline Willmore, Ottawa Public Health, July 
8, 2019).

The Infection Prevention and Control Complaint Protocol, 
2019 (7) mandates public health units to receive IPAC complaints, 
assess them and take steps to reduce the risk of infectious 
disease transmission. Response to a complaint typically involves 
an inspection by a public health inspector and/or nurse. They use 
audit tools and other resources from Public Health Ontario (PHO) 
(8) and various best practice documents, including from the 
Provincial Infectious Disease Advisory Committee (PIDAC) (9,10), 
to assess deviations from IPAC best practices. The Infection 
Prevention and Control Complaint Protocol defines an IPAC 
lapse as a “failure to follow IPAC practices resulting in a risk of 
transmission of infectious diseases to clients, attendees or staff 
through exposure to blood, body fluids, secretions, excretions, 
mucous membranes, non-intact skin, or contaminated equipment 
and soiled items” (7). Only a small portion of IPAC complaints 
made to public health units turn out to be IPAC lapses; the 
majority involve deviations from or failure to adhere to IPAC best 
practices, and, based on a risk assessment, they do not represent 
sufficient risk of infection transmission to be considered a lapse. 
PHO is available to support public health units with complex risk 
assessments.

If the medical officer of health or designate determines that an 
IPAC lapse occurred, it must be publicly disclosed on the public 
health unit’s website, as per the Infection Prevention and Control 
Disclosure Protocol (11). If an operator (e.g. person operating 
a personal service or health care setting) does not cooperate 

with the IPAC complaint investigation or implement corrective 
measures within the agreed upon timeframe, action may be 
taken under the HPPA. For example, if the medical officer of 
health or a public health inspector is of the opinion that a health 
hazard exists, a section 13 order may be used to cease a practice 
or the provision of a service, or close a premises.

Methods

Study context, design and population
A survey about the occurrence of IPAC complaints and lapses 
in Ontario community settings from 2015–2018 and the public 
health response to these was conducted to inform discussions 
during an all-day workshop about “Investigating Infection 
Prevention and Control Lapses in Regulated Health Settings” 
held at the Ontario Public Health Conference in March 2019. 
The study population comprised Ontario’s 35 public health units. 
The survey was disseminated through the Council of Ontario 
Medical Officers of Health listserv on February 4, 2019, with 
reminders on February 12 and 25, 2019. The data collection 
period ended on February 28, 2019. Respondents needed to 
have access to their public health unit’s IPAC complaint records 
to complete the survey. Responses were entered directly into 
an online CheckMarket® form. Data were then extracted to 
a Microsoft Excel file (2010; Redmond, Washington, United 
States). Demographic characteristics of public health units 
(i.e. population size, population density per square kilometre) 
based on the 2016 census were obtained from Statistics 
Canada (12).

Survey instrument
The survey comprised a mix of closed- and open-ended 
questions. Respondents were asked to select their public health 
unit and provide for each year between 2015–2018: the number 
of IPAC complaints received and investigated; the number of 
IPAC lapses; the number of lapses where patient notification 
took place; the number of exposed patients notified; the number 
of lapses where hepatitis B virus (HBV), hepatitis C virus (HCV) or 
human immunodeficiency virus (HIV) transmission was suspected 
to have occurred; and the number of HPPA section 13 orders 
issued. Respondents were asked to identify the method(s) 
used to notify patients for each of their two most recent IPAC 
lapses. Respondents were also asked to select from a list based 
on the PHO audit tool (5) the three most common types of 
deviations from IPAC best practices cited as the reason for an 
IPAC complaint, observed during IPAC complaint investigations 
and identified in IPAC lapses. Finally, respondents were asked 
to describe the three main challenges faced by their public 
health unit with respect to IPAC complaint investigation. The 
validity of the survey instrument was assessed by members of the 
Ontario Public Health Conference full-day workshop organizing 
committee. (The survey instrument is available upon request from 
the corresponding author.)
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Analysis
A descriptive analysis of quantitative data was performed 
using Microsoft Excel 2010, and open-ended responses were 
summarized through a thematic analysis. Given that the number 
of responses was higher for 2018 than for 2015, a sensitivity 
analysis was performed to assess if the time trends observed 
were due to missing data. Results from respondents who 
provided data for all years from 2015–2018 were compared with 
results from all respondents, including those with missing data.

Results
Twenty-one (60%) of 35 Ontario public health units participated 
in the survey. Table 1 describes the characteristics of 
participating and non-participating public health units. 
Compared to non-participating public health units, fewer 
participating public health units had a population size below 
100,000 and a population density above 300/km2.

Overall, the number of IPAC complaints increased 5.7-fold 
among participating Ontario public health units, from 79 in 2015 
to 451 in 2018 (Table 2). The number of IPAC lapses increased 
2.8-fold from 61 in 2015 to 168 in 2018; however, the proportion 
of IPAC complaints that were determined to be lapses decreased 
from 77% in 2015 to 37% in 2018 (Table 2). Of note, the number 
of public health units reporting this information was higher for 
2018 (21/35, 60%) than 2015 (14/35, 40%). To assess whether 
observed increases in the number of IPAC complaints and lapses 
could be attributed to more public health units reporting data for 
2018 than for 2015, a sensitivity analysis was performed. Among 
the 14 public health units that reported data for all four years, a 
5.1-fold increase in IPAC complaints (from 79 in 2015 to 405 in 
2018) and a 2.6-fold increase in IPAC lapses (from 61 in 2015 to 
157 in 2018) was noted; these results are nearly identical to those 
including the public health units with missing data.

Table 2 also shows that approximately 90% of all IPAC 
complaints involved at least one inspection by the public heath 
unit; this proportion was stable over time. From 2015–2018, 
15 (2.8%) of 538 IPAC lapses were assessed to pose a risk of 
infection transmission sufficient to require individual notification 
and testing. Patients were most frequently notified via a letter 
(7/10 public health units), press release or public service 
announcement (6/10 public health units) and/or through a 
posting on the public health unit’s website (6/10 public health 
units). The number of IPAC lapses with suspected HBV or HCV 
transmission was low (4/538 lapses; 0.7%), and there was no 
suspected HIV transmission. The proportion of IPAC lapses where 
an HPPA section 13 order was issued decreased over time, from 
23% in 2015 to 10% in 2018.

There was wide variation in the number of IPAC complaints 
and lapses investigated between public health units (Table 3). 
This was not explained solely by the size of public health 
units’ population; the number of IPAC complaints per 100,000 
population ranged from 0.9 to 62.1 (median: 9.4; mean: 12.9).

Table 2: Total number of IPAC complaints and lapses investigated by participating Ontario public health units,  
2015–2018

Complaint and lapses

2015

(N=14 PHUs)

2016

(N=16 PHUs)

2017

(N=19 PHUs)

2018

(N=21 PHUs)
Total: 2015–2018

n % n % n % n % n %
Total number of IPAC complaintsa received 79 100.0 189 100.0 366 100.0 451 100.0 1,085 100.0

with ≥1 inspection 71 89.9 170 89.9 340 92.9 414 91.8 995 91.7

Total number of IPAC lapses 61 77.2 108 57.1 201 54.9 168 37.3 538 49.6

with patient notification 2 3.3 1 0.9 6 3.0 6 3.6 15 2.8

with suspected transmission of HBV or HCV 1 1.6 0 0 2 1.0 1 0.6 4 0.7

with an HPPA section 13 order 14 23.0 16 14.8 25 12.4 17 10.1 72 13.4

Total number of patients notified 570 – N/S – 703 – 5,112 – 6,385 –
Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HPPA, Health Protection and Promotion Act; IPAC, infection prevention and control; N/S, not specific; PHU, public health unit; -, not 
applicable; ≥, superior or equal to
a Complaints include any method through which a health unit may have become aware of IPAC deviations from best practices, including through a complaint by a client/patient or an employee/service 
provider, a reportable disease case or outbreak report, or a routine inspection of a personal service setting

Table 1: Characteristics of participating and 
non-participating Ontario public health units (based on 
2016 census data)

Characteristic

Participating 
public health 
units (N=21)

Non-participating 
public health 
units (N=14)

All Ontario 
public health 
units (N=35)

n % n % n %

Population size

<100,000 2 9.5 3 21.4 5 14.3

100,000–174,999 7 33.3 5 35.7 12 34.3

175,000–499,999 7 33.3 2 14.3 9 25.7

≥500,000 5 23.8 4 28.6 9 25.7

Population density per km2 

<10 5 23.8 3 21.4 8 22.9

10–39.9 6 28.6 4 28.6 10 28.6

40–299.9 6 28.6 3 21.4 9 25.7

≥300 4 19.0 4 28.6 8 22.9

Abbreviations: <, inferior to; ≥, superior or equal to
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The types of deviations most frequently cited as the reason for 
the complaint were readily observable by clients/patients: dirty 
equipment (inadequate reprocessing of medical equipment), 
dirty environment (inadequate environmental cleaning) and 
lack of hand hygiene (Table 4). Inadequate reprocessing of 
reusable equipment and inadequate or nonexistent IPAC policies 
and procedures were the most common deviations identified 
during complaint investigation. The most frequent deviations 

identified in IPAC lapses were related to reprocessing of reusable 
equipment; use of multidose vials or solutions; and personal 
protective equipment.

Table 5 describes the themes identified from respondents’ 
responses to the question “describe the three main challenges 
faced by your health unit with respect to IPAC complaint 
investigations.” The top three themes identified were lack of 

Table 3: Number of IPAC complaints and lapses investigated per participating Ontario public health unit,  
2015–2018

Complaints and lapses

2015

(N=14 PHUs)

2016

(N=16 PHUs)

2017

(N=19 PHUs)

2018

(N=21 PHUs)
Total: 2015–2018
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Number of IPAC complaintsa received 2 6 3–36 5 12 0–71 5 19 0–90 9 21 1–130 13 52 2–278

with ≥1 inspection 1 5 0–36 3 11 0–71 5 19 0–89 8 20 1–130 12 47 2–274

Number of IPAC lapses 0 5 0–36 0 7 0–71 1 11 0–89 1 8 0–95 2 26 0–274

with patient notification 0 0 0–1 0 0 0–1 0 0 0–1 0 0 0–2 0 1 0–3

with suspected transmission of HBV or HCV 0 0 0–1 0 0 0 0 0 0–1 0 0 0–1 0 0 0–1

with an HPPA section 13 order 0 1 0–12 0 1 0–11 0 1 0–11 0 1 0–4 1 3 0–31

Number of patients notified 0 48 0–540 0 0 0–N/S 0 47 0–500 0 301 0–4,600 0 304 0–5,140
Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; HPPA, Health Protection and Promotion Act; IPAC, infection prevention and control; N/S, not specified; PHU, public health unit; ≥, superior 
or equal to
a Complaints include any method through which a health unit may have become aware of IPAC deviations from best practices, including through a complaint by a client/patient or an employee/service 
provider, a reportable disease case or outbreak report, or a routine inspection of a personal service setting

Abbreviation: IPAC, infection prevention and control
a Based on the Public Health Ontario IPAC checklist for clinic office practice: Core Elements (8)

Table 4: Top three most frequent deviations from best 
practicesa identified by participating Ontario public 
health units (N=21)

Top three most common types of 
deviations from IPAC best practices

Number of public 
health units

n %

Cited as the reason for initial complaint:

Reprocessing of medical equipment/devices 
used to provide patient/client care

20 95.2

Environmental cleaning in the health care 
environment where care is provided

10 47.6

Hand hygiene 7 33.3

Identified during complaint investigation:

Reprocessing of medical equipment/devices 
used to provide patient/client care

16 76.2

General Policies and Procedures 10 47.6

Environmental cleaning in the health care 
environment where care is provided

6 28.6

Education 6 28.6

Identified in a lapse:

Reprocessing of medical equipment/devices 
used to provide patient/client care

18 85.7

Injectable medication vials or solutions 6 28.6

Personal protective equipment (PPE) 4 19.0

Table 5: Key challenges of IPAC complaint investigation 
reported by participating Ontario public health units 
(N=20)

Themes identified

Public 
health 
units

n %

Lack of expertise/training among public health unit 
staff

12 60.0

Increased workload and/or costs resulting from IPAC 
complaint investigations

11 55.0

Inconsistencies in IPAC complaint investigations 
between public health units

7 35.0

Lack of guidance for IPAC complaint investigation and 
lapse disclosure

6 30.0

Lack of support from and/or unclear role of healthcare 
professional regulatory colleges

6 30.0

Performing/obtaining risk assessments for IPAC lapses 5 25.0

Managing operators of premises targeted by an IPAC 
complaint investigation

5 25.0

Legal issuesa 3 15.0

Public disclosure of IPAC lapses and public perceptionb 3 15.0
Abbreviation: IPAC, infection prevention and control
a Examples of legal challenges included: “legal liability of complaint disclosure and patient 
notifications (e.g. Medical Officer of Health goes in a different direction from Public Health 
Ontario [PHO] risk assessment, health unit assessing ‘high risk’ items in PHO checklists as lower 
risk than described in the checklist in the context of the overall investigation)” and “legal liabilities 
taken on by public health units for patient notifications”
b An example of challenges related to public disclosure was: “managing public disclosure—how 
much detail, timing of media release, wording (frequently asked questions)”
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expertise/training among health unit staff (60%); increased 
workload and/or costs resulting from IPAC complaint 
investigations (55%); and inconsistencies in IPAC complaint 
investigations between public health units (35%). According to 
one respondent, the latter was “particularly an issue when the 
healthcare provider has offices in different health units.” A lack 
of clear guidance for IPAC complaint investigation and lapse 
disclosure was identified as a challenge by 30% of respondents. 
Examples included “defining medi-spas and determining a 
consistent approach to IPAC lapse medi-spa investigations” 
and “lack of guidance for determining disclosure and/or patient 
notification.”

Discussion
Our survey of Ontario public health units was the first to show 
a nearly six-fold increase in the number of IPAC complaints and 
a nearly three-fold increase in the number of IPAC lapses in 
community health care and personal service settings from  
2015 to 2018. A small proportion (2.8%) of IPAC lapses were 
assessed to pose a risk of infection transmission sufficient to 
require patient notification and testing for HBV, HCV and HIV. 
There was a wide variation in the number of reported IPAC 
complaints and lapses between public health units; this variation 
was not explained solely by population size. The most common 
IPAC lapses investigated by public health units had to do with 
inadequate reprocessing of reusable equipment. The most 
common challenges of IPAC complaint investigations reported 
by public health units included lack of staff expertise/training, 
increased staff workload and costs, inconsistencies between 
public health units, and lack of clear guidance to support 
consistent investigations and follow-up.

We are not aware of any other published research describing 
time trends in IPAC complaints or lapses in community health 
care or personal service settings in Canada or elsewhere. Data on 
health care–associated HBV and HCV outbreaks from the Centers 
for Disease Control and Prevention (CDC) suggest that in health 
care settings—excluding hospitals—the number of health 
care–associated HBV outbreaks was highest in 2010 (linked 
to IPAC lapses in point-of-care glucose monitoring in long-
term care settings), and the number of health care–associated 
HCV outbreaks was highest in 2015 (related to IPAC lapses in 
outpatient hemodialysis services) (13). These data, however, 
only reflect IPAC lapses associated with HBV or HCV outbreaks 
(i.e. two or more cases) and only in health care settings.  The 
occurrence of IPAC lapses in community health care and personal 
service settings is likely influenced by several factors, including 
the increasing complexity and diversity of services provided, the 
entry on the market of new types of reusable devices requiring 
reprocessing, and the capacity of regulatory bodies, training 
programs and service providers to quickly adapt to these 
changes to ensure the safe provision of services. A possible 
explanation for the observed increase in IPAC complaints in 

Ontario is increased awareness and reporting of IPAC issues by 
clients/patients and employees/service providers; this increased 
awareness may be related to a few highly mediatized IPAC lapses 
(1–3).

A strength of this survey was the ability to look at trends in IPAC 
complaint and lapse occurrence over time. Although the survey 
instrument underwent validity testing, it did not have a formal 
reliability assessment. Our survey participation rate was fairly 
high, but fewer public health units with low population size or 
very high population density participated; therefore, our findings 
may not be representative of all Ontario. Another limitation 
of our study was missing data for some public health units for 
some years between 2015–2017; however, a sensitivity analysis 
demonstrated that our finding of an increase in IPAC complaints 
and lapses over time held true when the analysis was limited 
to those public health units that provided data for all years. 
Our survey instrument did not collect data on IPAC complaints 
involving community health care settings separately from those 
involving personal service settings. Our survey was limited by 
the lack of detailed guidance for investigating IPAC complaints; 
therefore, the data collected through this survey reflects variation 
in the interpretation and application of Ontario’s Infection 
Prevention and Control Complaint Protocol (7) and Infection 
Prevention and Control Disclosure Protocol (11). Furthermore, 
our survey is based on IPAC complaints and therefore likely 
underestimates the true burden of deviations from IPAC best 
practices and IPAC lapses.

Further research is needed to confirm our findings and to assess 
whether the increase in IPAC complaints and lapses observed in 
Ontario is also present in other provinces. Ideally, the occurrence 
of IPAC complaints and lapses would be routinely monitored 
through a provincial surveillance system similar to that used for 
notifiable diseases; such a system would assist public health in 
fulfilling its health protection mandate and also enable research. 
Our survey highlights that lack of training/expertise, increased 
workload, interjurisdictional inconsistencies and lack of clear 
guidance are important challenges that public health units face 
when investigating IPAC complaints.

Public health IPAC communities of practice have been set up 
in Ontario to assist with some of these challenges. In addition, 
since 2018, a Council of Ontario Medical Officers of Health 
working group has been examining ways to improve operational 
consistency for health units investigating IPAC complaints. In 
that context, we conducted an environmental scan of guidance 
documents on the public health investigation of IPAC lapses. 
We found explicit guidance from only two public health 
jurisdictions. Guidance from Québec was limited to lapses in 
medical device reprocessing, applicable to hospital settings, 
and used a quantitative or semi-quantitative risk assessment 
approach (14,15). In contrast, guidance from the CDC was 
applicable to a broader range of situations and used a qualitative 
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risk assessment approach (16). (Full scan results available upon 
request). More research is needed to identify the best methods 
for IPAC complaint investigation and IPAC lapse management; 
research findings should inform the development of clear and 
consistent guidance documents and tools. Research is also 
needed to identify effective interventions to prevent or reduce 
the occurrence of IPAC lapses in community settings. 

Conclusion
IPAC complaints and lapses have increased in Ontario since 
2015. Public health units identified lack of expertise, increased 
workload, interjurisdictional inconsistencies and lack of guidance 
as IPAC complaint investigation challenges. Further research to 
confirm these findings, identify best practices to address these 
challenges as well as interventions to prevent IPAC lapses would 
be useful. Prospective surveillance of IPAC complaints, like for 
reportable diseases, would also be useful.
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Increase in detection of Corynebacterium 
diphtheriae in Canada: 2006–2019
KA Bernard1,2*, AL Pacheco1, T Burdz1, D Wiebe1

Abstract

Background: Increasingly, matrix-assisted laser desorption/ionization time-of-flight 
mass spectrometry (MALDI-TOF) has been used to provide rapid, inexpensive and 
precise identification of bacteria, including Corynebacterium species. Only three 
Corynebacterium species are able to produce diphtheria toxin (DT), and strains recovered 
may be either toxin-producing or non-toxin-producing. It appears the more precise bacterial 
identification provided by MALDI-TOF systems has led to an increase in requests submitted to 
the National Microbiology Laboratory (NML) for toxin testing.

Objective: To describe the number of isolates identified as C. diphtheriae, C. ulcerans and 
C. pseudotuberculosis, submitted to the NML between January 2006 and July 30, 2019, 
including their geographic area, source, and whether they produce DT. 

Methods: Referrals to the NML of human or animal isolates that were identified as any of those 
three Corynebacterium species were studied with respect to province, source and toxigenicity. 
Species identification was confirmed and then specimens were tested by polymerase chain 
reaction for the presence of tox genes and, if positive, for expression of DT by the modified 
Elek method. Analysis was descriptive. 

Results: Over the study period, 639 isolates were identified as C. diphtheriae, 22 isolates as 
C. ulcerans; no isolates were identified as C. pseudotuberculosis. There was an increase in 
C. diphtheriae referrals for DT testing: from eight per year in 2006 to an average of 15 per 
month in 2019, or a 1,200% increase over the 13.6-year period. The referrals were primarily 
from western Canada (n=609/639; 95%). Most (638/639, 99%) were human isolates and most 
were obtained from cutaneous sites. Of those isolates, 87/639 (13.6%) were found to be 
toxigenic and 552/639 (86.4%) non-toxigenic. Among C. ulcerans referrals, 17/22 (77%) were 
from humans and five (23%) were from animals, with 10/22 (45%) being toxigenic.

Conclusion: There has been a marked increase in referrals to the NML for DT testing of 
Corynebacterium species. This could be due to the enhanced ability to identify these bacteria 
using MALDI-TOF systems. Ongoing monitoring will help to assess whether the increase is due 
solely to increased precision of diagnosis or whether these are emerging cutaneous pathogens. 
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Introduction

Classic Corynebacterium diphtheriae (C. diphtheriae) infection—
causing sore throat, fever and respiratory symptoms—is rare in 
Canada (1–3). Since vaccination against diphtheria toxin (DT) is 
now part of the routine immunization schedule, there are fewer 
than four cases of this notifiable disease annually (4,5). 

In the past, Corynebacterium species isolated from 
non-respiratory clinical specimens were understudied and 
underreported. These bacteria were nearly always considered 
as contaminants, and were neither identified (i.e. genus and 
species) nor tested for antimicrobial susceptibility, even if 
recovered in pure culture from sterile body fluids or deep    
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wound abscesses (3). As well, unambiguous identification of 
strains to genus and species could be difficult and expensive to 
perform solely using phenotypic test methods (1,3). 

It is now more widely appreciated that non-respiratory 
C. diphtheriae can cause skin and wound infections. Cutaneous 
diphtheria often presents as well-demarcated, sometimes  
foul-smelling ulcers or as nodules that are slow healing and 
highly contagious. People who are particularly at risk include 
those with co-morbidities such as HIV, hepatitis B or C, diabetes, 
a history of recurrent ulcers, alcohol abuse, a history of 
intravenous drug use, living in poorer-socioeconomic conditions, 
homeless shelters or refugee camps, or who travelled to 
countries where these pathogens are endemic (6–11). Treatment 
for cutaneous diphtheria often includes the use of the same 
systemic antibiotics as those used for respiratory disease, plus 
the implementation of isolation precautions (6–10) to prevent 
bacteria from lesions serving as a reservoir for further spread of 
infection (11,12). However, in some instances, difficult-to-treat 
multidrug resistant strains of C. diphtheriae have been detected 
from cases of cutaneous diphtheria (13). Occasionally, sepsis and 
death may result. The role of prior vaccination with diphtheria 
toxoid in preventing cutaneous infections is not well understood. 
The use of antitoxin is generally not recommended, unless signs 
of systemic toxicity are present (7). 

Identification of the genus and species of Corynebacterium 
species has now been simplified by the widespread use of 
matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry (MALDI-TOF) instruments and more precise 
molecular methods. Proteins are extracted from bacteria and 
the resulting fingerprints are then compared to entries housed 
in the system’s data library. High confidence identification of 
species can be obtained within a few minutes, at a cost of 
less than $1.00 Canadian per sample (14,15). The MALDI-TOF 
procedure has made it possible to routinely identify the 
diphtheria-toxin-producing species: C. diphtheriae; C. ulcerans; 
and C. pseudotuberculosis. Infections involving C. ulcerans and 
C. pseudotuberculosis are rare in humans and are acquired 
through infected animals. The C. ulcerans infections in humans 
have been linked to contact with diseased pets, such as dogs or 
cats, whereas C. pseudotuberculosis occurs in sheep and goats, 
so veterinarians or animal handlers are at increased risk for 
acquisition (3). 

In Canada, the use of MALDI-TOF instruments began about 
2012. These instruments are now widely distributed across the 
country—in all provincial public health laboratories, in many 
private/public hospital institutions and in veterinary laboratories 
specializing in infectious diseases of animals. The clear benefits 
for routine use of MALDI-TOF systems are the significantly 
reduced costs for characterizing bacteria and the greatly 
improved speed at which pathogens such as C. diphtheriae can 
be identified. These benefits result in prompt implementation 
of appropriate treatment options. However, MALDI-TOF 

systems can only identify these bacteria and cannot determine 
whether or not any of these Corynebacterium species actually 
produce DT. Over the past few years, the National Microbiology 
Laboratory (NML) began to receive an increasing number of 
requests for DT testing from public health laboratories and 
veterinary laboratories across the country. The objective of 
this study was to describe the number and features of the 
C. diphtheriae, C.ulcerans and C. pseudotuberculosis samples 
submitted to the NML between January 2006 and July 30, 2019, 
including the percentage that produced DT.

Methods

Record review
The NML’s Special Bacteriology Unit (SBU) laboratory records 
were reviewed from 2006 to July 30, 2019 for test requests for 
DT detection. Information reviewed here included province, 
site of infection if known, the species of DT-producing 
Corynebacterium involved and whether or not the strain was 
toxigenic. Referrals received from January to July 2019 were 
further analyzed with respect to the source of the strain, as 
these data were typical of referrals in other years. Information 
regarding vaccination history and underlying patient history was 
generally scant or not provided. 

Overview of specimen types received
Since 2011, Cadham Provincial Laboratory (Manitoba’s public 
health laboratory) only forwards strains to the NML that have 
been found to be positive for tox gene targets by polymerase 
chain reaction (PCR) (D. Alexander, personal communication, 
July 24, 2019). Other provincial centres forward all strains that 
may require testing for DT to the NML, as toxin analyses are 
not offered in their own laboratory settings. The NML receives 
pure cultures of bacterial isolates that have been recovered at 
provincial public health laboratories or by their clientele, which 
the provincial public health laboratories then forward to the NML 
for toxin testing. Occasionally strains are received from veterinary 
laboratories. 

Confirmation of Corynebacterium diphtheriae 
isolates

From 2006 to approximately 2018, SBU strains had been 
tested phenotypically using an API CORYNE (bioMérieux, 
France) panel to provide species-level identification and to 
assist with categorizing the isolate with respect to one of 
the four C. diphtheriae biovars (i.e. biotypes: gravis; mitis; 
belfanti; and intermedius) (1,3). The API CORYNE panel 
unambiguously identified C. diphtheriae for strains previously 
characterized by the gold standard 16S rRNA gene sequencing 
method; molecular methods are otherwise used at the NML to 
corroborate species level identification as required. The NML 
ceased characterization of strains to biovar as of May 2019, 
except upon request. Corynebacterium diphtheriae identification 



CCDR • November 7, 2019 • Volume 45–11 Page 298 

SURVEILLANCE

was validated for use by the NML for the Bruker Microflex and 
Biotyper library, where this method also provides unambiguous 
identification of species (data not shown).

Identification of Corynebacterium ulcerans and 
C. pseudotuberculosis isolates

These species are readily discernable from all others in the genus 
Corynebacterium, including C. diphtheriae, but are otherwise 
not easily differentiated from each other by commonly-used 
laboratory methods (1). Phenotypic results for these species, 
using conventional sugars or API CORYNE panels, are very 
similar (1,2). These species have 99.4% similarity to each other 
by 16S rRNA gene sequencing, which is too close to provide 
definitive discrimination from each other, and can produce 
similar scores to each other using MALDI-TOF systems (data 
not shown) (1). Therefore, precise identification of these 
species is corroborated at the NML by use of partial rpoB gene 
sequencing (16).

Detection of diphtheria tox gene targets and 
expression of diphtheria toxin

The SBU had used conventional PCR approaches to detect 
tox gene targets (13), but switched to a real time PCR-based 
method in 2018. Real-time PCR detects the tox gene and 
a region of the rpoB gene specific for C. diphtheriae using 
a Quant Studio platform (Applied Biosystems) (17,18). The 
toxin-producing strain, C. diphtheriae ATCC 19409 (NCTC 
3984), and the non-toxigenic strain, C. xerosis ATCC 373T, were 
used as positive and negative controls, respectively. Expression 
of DT was detected by performing the modified Elek test only 
for strains where tox genes had been detected by PCR (19,20). 
Elek-positive results may be reported at 48 hours, or as soon 
as expression is visually detected, with negative results being 
reportable after 48 hours. Isolates that are found to be positive 
for tox gene by PCR but negative for DT expression by Elek are 
reported as non-toxigenic (20); these occur rarely in Canada, 
accounting for 8% or fewer of all tox gene-positive strains (21).

Results

Over the study period there were a total of 639 isolates 
identified as C. diphtheriae, where 638/639 (99%) were from 
human disease and 1/639 (1%) was from a horse. Twenty-two 
isolates (n=17; 77% from humans and n=5; 23% from animals) 
were identified as C. ulcerans and no isolates were identified as 
C. pseudotuberculosis. 

Corynebacterium diphtheriae
Between 2006 and 2012, an average of fourteen isolates of 
C. diphtheriae was referred annually. Between 2013 and 2015 
(which coincided with the increasing use of MALDI-TOF), the 
number of annual referrals increased to an average of 40. 
Between 2016 and 2018, the number of annual referrals 

increased to 115. Between January and July 2019, an average 
of 15–16 referrals per month had been received at the 
NML: extrapolated, this would be approximately 185 by the end 
of the year. Comparing the pre-MALDI-TOF era for toxin testing 
of eight strains (in 2006) to an estimated 185 referrals projected 
for 2019, this represented a 1,200% or 12-fold increase over the 
review period (Figure 1).

Strains identified as C. diphtheriae were derived primarily 
from western Canada (n=609/639; 95%), that is, from British 
Columbia, Alberta, Saskatchewan and Manitoba, with small 
numbers from Ontario, Quebec and New Brunswick and from 
outside of Canada (Figure 2).

Referrals of C. diphtheriae subdivided by province were as 
follows (% of n=631): British Columbia, 375 (59%); Alberta, 134 
(21%); Saskatchewan, 35 (5%); Manitoba, 65 (10%); Ontario, 
13 (2%); Quebec, six (0.9%); and New Brunswick, three (0.4%). 
No C. diphtheriae referrals were received from Nova Scotia, 
Prince Edward Island or Newfoundland, and eight were received 

Figure 1: Corynebacterium diphtheriae referrals for 
toxin testing by year, subset by number of toxigenic 
strains
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Figure 2: Corynebacterium diphtheriae and C. ulcerans 
referrals, by province
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from outside of Canada. Referrals of C. ulcerans by province 
were as follows (% of n=21): British Columbia, nine (43%); 
Alberta, two (9%); Manitoba, one (5%); Quebec, four (19%); and 
Prince Edward Island, five (24%, all from animals). No strains 
were referred from Saskatchewan, Ontario, New Brunswick, 
Nova Scotia or Newfoundland, and one from outside of Canada.

The majority of the 105 C. diphtheriae strains from 2019 were 
obtained from skin infections. There were 89 (85%) specimens 
from cutaneous sites that included the abdomen and  
abscesses/wounds from the ankle, arm, elbow, foot, finger, 
head/scalp, hip, leg, knee, shin, thigh, thumb, tibia and toe; 
16 specimens (15%) from non-cutaneous sites that included 
blood culture (n=1), uterine (n=1), ear (n=2), sinus, sinus washing, 
nasal wound and nose (n=5), throat (n=4), sputum (n=1) and 
unknown sites (n=2).

In 2019, there were 10 toxigenic strains recovered from nose 
or cutaneous sites. These referrals were from Alberta (n=8), 
British Columbia (n=1) and Manitoba (n=1). No patient was 
symptomatic of classic, respiratory-type diphtheria. 

Corynebacterium ulcerans
A small number of referrals (n=22, Figure 3) were identified as 
C. ulcerans. Seventeen (77%) samples were obtained from human 
cases, with sources described as pus or from cutaneous sources 
(arm, elbow, foot, leg or toe wounds). Five animal-derived 
specimens were also received from mink (n=1, lung), dog 
(n=1, ear), cat (n=1) and horse (n=2, abscess, skin). Such testing 
had also increased by approximately 35% between 2006–2012 
and 2013–2019 (Figure 3). Critically, although numbers were 
small, we found that 10/22 (45%) of C. ulcerans strains produced 
DT. 

Discussion

The NML has documented a 1,200% or 12-fold increase in 
referrals of Corynebacterium specimens for DT testing in 

less than 15 years. These are predominately non-toxigenic 
C. diphtheriae strains from cutaneous sources in humans 
recovered in pure culture or co-recovered in association with 
other Gram-positive bacteria (6). Although the overall numbers 
were small, a 35% increase of referrals involving C. ulcerans was 
found, that included strains from humans and animals. Similar 
increases of both C. diphtheriae and C. ulcerans have been 
reported in other countries including the United States (7–11). 
This increase is likely due in part to the increasingly widespread 
use of MALDI-TOF systems and precise molecular identification 
methods. It may also reflect that C. diphtheriae is an emerging 
pathogen for non-respiratory infections. 

Clinical implications
Canadian clinicians should be aware that identification of 
C. diphtheriae and C. ulcerans from certain patient and specimen 
types is becoming increasingly common. Strains should be tested 
for toxin production and, if toxigenic, a public health response, 
including testing/monitoring of contacts of patients, may be 
indicated in addition to the usual treatment approaches (5). 

Antibiotic sensitivity testing of these species has only rarely been 
requested but may be useful. In a recent article, we described 
antimicrobial susceptibility testing (AST) results based on an 
ancillary study of 195 strains of C. diphtheriae and 20 strains of 
C. ulcerans (22). Although these species are usually susceptible 
to first line antibiotics (22), the occasional strain of C. diphtheriae 
has been found to be penicillin or multidrug resistant (13,23); 
in some instances, azithromycin may be indicated (10). Of 
note, the Canadian notifiable disease definition for diphtheria 
includes C. diphtheriae as well as both C. ulcerans and 
C. pseudotuberculosis and, if identified in a symptomatic patient, 
would be classified as a confirmed case (5). Cutaneous diphtheria 
would also be classified as a confirmed case if a toxigenic strain 
was recovered from a wound/cutaneous site (5). 

Limitations
There are some inherent limitations to the results shown here. It 
is not mandatory for laboratories to send these taxa to the NML 
for further characterization. For example, Cadham Provincial 
Laboratory conducted their own DT testing by PCR on more than 
600 strains of C. diphtheriae in the first six months of 2019—
all were found to be negative for the presence of tox genes 
(D Alexander, personal communication, July 24, 2019). These 
were not referred to the NML so the data presented here from 
the NML is an underestimate. 

Identification of C. diphtheriae or C. ulcerans from a variety 
of clinical specimens, especially cutaneous sites, requires that 
local laboratories are able to select for/recognize these agents 
from among flora found in the biomes of infected cutaneous 
or respiratory sites. An algorithm may assist in the process of 
determining putative C. diphtheriae or C. ulcerans strains (1). 
Furthermore, it is difficult to conjecture if the lack of strains 
received for DT testing from central and eastern Canada reflects 
that no actual cases exist, or they occur more rarely than in the 

Figure 3: Corynebacterium ulcerans referrals for toxin 
testing by year, subset by number of toxigenic strains
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west. It may reflect the use of different guidance documents or 
different laboratory practices. 

Future research
Ideally, the next steps could include both clinical and laboratory 
research, which would include assessment of cutaneous 
diphtheria as an emerging infection and collection of more 
complete clinical data on treatment versus outcome. Further 
laboratory research on these agents includes consensus-based 
development of a national and internationally-based typing 
scheme for characterization of such strains at whole genome 
sequence level, for use in silico tracking of strains and for better 
characterization of virulence factors.

Conclusion
In less than 15 years, there has been a marked increase in 
requests for DT testing of C. diphtheriae and C. ulcerans in 
Canada. This increase could be due to an enhanced ability 
to identify these agents using MALDI-TOF systems. Ongoing 
monitoring of these bacterial strains will help to assess whether 
the increase in NML referrals is due solely to increased precision 
of diagnosis or whether these are emerging cutaneous 
pathogens. 
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Provincial and territorial health authorities are thanked for providing 2018 infectious syphilis data, which are still considered preliminary
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Antimicrobial resistance: We are 
up against natural selection – 
the time to act is now

Increase of XDR Typhoid fever 
in travellers returning from 
Pakistan

Source: Williams MA. We can’t despair about our antibiotic 
crisis. Excerpt from: The Washington Post, July 8, 2019. (Michelle 
A. Williams is dean of the Harvard T.H. Chan School of Public 
Health). https://www.washingtonpost.com/opinions/dont-despai
r-our-antibiotic-resistance-crisis/2019/07/08/b164ea4e-
9f62-11e9-b27f-ed2942f73d70_story.html

When the media covers antibiotic-resistant bugs, they typically 
describe them with a sense of alarm, fear and helplessness. 
Much of this is warranted: Antibiotic resistance is undermining 
the foundations of our modern medical system. No longer can 
we count on these drugs for a broad array of critical situations: 
for patients needing joint replacements or open-heart surgery or 
Caesarean sections… The Review on Antimicrobial Resistance… 
predicts that, by 2050, drug resistance will claim 10 million lives 
a year worldwide… So, yes, we should be scared. But we need 
not feel helpless. Although the antibiotic-resistance problem is 
complex…there is a clear path to reversing the situation. We 
must summon the determination to choose that path.

We are up against natural selection — Darwinian evolution itself. 
Antibiotics, especially when used improperly, create selective 
pressure on bacteria. The organisms most vulnerable to the 
drugs die quickly, while the most resilient bugs survive and 
replicate. How can humankind prevail against nature’s ingenuity? 
We’ll do it the same way that public health has historically 
triumphed over infectious scourges… and has fought other 
entrenched problems such as cigarette smoking, unsafe work 
places and contaminated food. We must marshal a sustained, 
coordinated, multifront campaign.

Here is one prescription to solve the antibiotic crisis: First, 
prevent infections whenever possible. An infection prevented is 
a case of antibiotic resistance averted. Prevention is the essence 
of public health. In the fight against drug resistance, this means 
prescribing antibiotics only when they are necessary... It means 
halting the unnecessary use of antibiotics in farm animals... And 
it means channeling more money to hospital infection-control 
programs...

Second, invest far more money in research and development... 
Once new antibiotics come to market, we must break the 
conventional link between sales and profits. Unlike other drugs, 
new classes of antibiotics will need to be preserved as long as 
possible, through limited use… Earlier this year, Jim O’Neill, a 
former Goldman Sachs chief economist who chaired Britain’s 
Review on Antimicrobial Resistance, suggested nationalizing 
antibiotics production... 

Finally… we must reframe the way we think about antibiotic 
drugs. Like our rivers and forests, they are precious resources… 
they are public goods that should be available to all… Reversing 
the tide of antibiotic resistance won’t be easy. The issue is similar 
to climate change in that it seems distant, abstract and insidious, 
but is potentially catastrophic for those it affects. Unlike with 
climate change, however, there are no “antibiotic resistance 
deniers.” Experts agree that this crisis is solvable with science 
and with money. The time to act is now.

Source: European Centre for Disease Prevention and Control. 
Increase of XDR Typhoid fever in travellers returning from 
Pakistan. Oct 9, 2019. https://www.ecdc.europa.eu/en/
news-events/increase-xdr-typhoid-fever-travellers-returning-
pakistan

The Health Protection Surveillance Centre in Ireland reported 
an increase in typhoid fever notifications in travellers returning 
from Pakistan. According to the authorities and as of the week of 
15 September (week 38), 23 cases of Salmonella enterica serovar 
Typhi (S. Typhi) have been notified in 2019, out of which 12 had a 
recent travel history to Pakistan and seven were below 15-years 
of age. Three of the 12 cases of typhoid fever with travel history 
in Pakistan were infected with extensively drug-resistant (XDR) 
strains. Australia, Canada, Denmark, Taiwan, the United Kingdom 
and the United States have also detected XDR typhoid fever 
cases among travellers returning from Pakistan.  

According to the WHO/EMRO, Pakistan is experiencing a 
continuous surge of XDR S. Typhi since 2016. As of August 2019, 
10,365 cases of XDR typhoid fever were reported from 
23 districts in Sindh province, with the Karachi district being the 
most affected. Travellers to Pakistan should be reminded of the 
need for vaccination against typhoid fever before travelling, as 
well as proper hygiene practices during the travel. Healthcare 
providers should be made aware of the possibility of XDR 
S. Typhi infection in patients returning from Pakistan.

 
Language matters: Using 
respectful language in relation 
to sexual health, substance use, 
STBBIs
Source: Canadian Public Health Association, Resources and 
Services, Resources. Language matters: Using respectful 
language in relation to sexual health, substance use, STBBIs and 
interesecting sources of stigma. 2019. https://www.cpha.ca/
language-matters-using-respectful-language-relation-sexual-hea
lth-substance-use-stbbis-and

The words we use matter! CPHA has released a new resource 
entitled Language matters: Using respectful language in relation 
to sexual health, substance use, STBBIs and intersecting sources 
of stigma. It’s a tool that can be used by anyone working in 
the health or social services field, especially related to sexually 
transmitted and blood-borne infections, sexual health and harm 
reduction. The tool identifies specific terms that may contribute 
to stigma, an explanation of potential impacts, and alternative 
phrases to facilitate more respectful and inclusive dialogue. 
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