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HCV in BC
70,000 individuals reported with HCV
Up to 25% clear, some deceased, estimate 40,000 
known chronic carriers
Probably 20,000 unknown
Total 60,000 living with chronic HCV
>90% recent infections associated with IDU
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HCV cases reported 1995‐2010

Source: iPHIS extracted May 17, 2011;   (BC: 70,000 reported since 1992)

Reported HCV YTD Aug 30, 2011:  BC = 1286, Van = 178 
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Anti‐HCV testers & seroconversion 
24mos.
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Hepatitis C, Rates by HSDA, 2010
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Hepatitis C by age and sex, 2010

Perinatal 
transmission
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HIV/HCV co‐infection in BC 
1995 to April 11, 2011 (n= 1,918)

Males Females
Trans‐
gender

1,303  (68%) 610 (32%) 5 Caucasian First Nations Other U/K

1,176 (61%) 436 (23%) 139 (7%) 177 (9%)

984

487 447
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Source: Provincial Public Health Reference Laboratory and HIV/AIDS information system

83% those co-infected 
inject drugs

Median time HCV to 
HIV 4.16 years

i.e. although infected 
with HCV can prevent 
HIV infection
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Hepatitis C

The annual number of cases of hepatitis C reported in BC 

continued a modest decline in 2009 compared to 2008.  

Newly identified cases of hepatitis C infection may be 

persons who have been recently or remotely infected. 

Persons may be tested for hepatitis C due to ongoing or past 

risk factors, for insurance purposes or due to symptoms of 

liver disease. In 2009, a total of 2,444 cases were reported for 

a rate of 54.9 per 100,000 population. Although declining, 

this rate remains considerably above the Canadian rate; 

however, diagnosis of hepatitis C depends on availability 

and accessibility of testing.

Eighteen cases were reported in children aged less than 10 

years, and sixteen of these were children less than a year 

old; these infections were likely to have been transmitted 

vertically from mother to infant during pregnancy and 

delivery. Although females are tested more frequently than 

males, overall more cases were reported in males (66.1%). 

However cases and rates in females in the 15–19 and 20–24 

year age groups exceeded their male counterparts.  This may 

indicate a true higher rate of hepatitis C in females in these 

age groups, but it may in part reflect testing patterns.

Vancouver Health Service Delivery Area (HSDA) had the 

largest number of cases (455) of hepatitis C reported in

2009. Richmond HSDA had the lowest rate at 22.9 cases 

per 100,000; all other HSDAs had rates above 40 cases per 

100,000. Fraser East HSDA had the highest rate at 92.4 

per 100,000; Fraser East is the location of several federal 

correctional institutions where inmates may be tested and 

hepatitis C identified for the first time.  Four other HSDAs 

(Vancouver, Central Vancouver Island, North Vancouver 

Island, and Northern Interior) had rates above 70 per 

100,000.   

15.1  Hepatitis C Rates by Year, 2000-2009

*Please see Sources and Explanatory Remarks, Section 11 on Page 123 in regard to the national rate 
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15.3  Hepatitis Rates by Age Group and Sex, 2009

15.2  Hepatitis C Rates by HSDA, 2009  
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Epidemiology of Acute Hepatitis C Infection in Canada 

Results from the Enhanced Hepatitis Strain Surveillance System (EHSSS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
 
Hepatitis C is one of the major causes of liver failure and transplant in the developed world1. The hepatitis 
C virus (HCV), which causes Hepatitis C, is transmitted through blood contact with someone infected 
with hepatitis C. In Canada, recreational injection drug use (IDU) continues to be the predominant risk 
factor for HCV acquisition (due to sharing of needles, syringes, and other injection equipment), and is 
associated with 70-80% of newly acquired HCV cases in Canada. In larger Canadian cities, the second 
largest risk factor is travel or residence to a HCV-endemic region because of the higher rate of health 
care-acquired HCV infections in these regions.  Sharing of equipment for inhalation drug use (e.g. crack 
pipes, straws, etc.) may also be associated with HCV infection. Sexual and perinatal (mother-to-child) 
transmission occurs uncommonly.  Elevated risk is associated with tattooing or body piercing with 
contaminated equipment, the sharing of personal hygiene items (e.g. razors, toothbrushes) with someone 
infected with HCV, or occupational blood exposure. While there have been cases of HCV transmission 
via contaminated blood transfusions in the past, the enhanced screening procedures of Canada’s blood 
supply since 1990 has virtually eliminated this risk.  Currently, there is no vaccine for HCV, although 
vaccine research is in progress2. 
 
Recent estimates indicate that as of December 2007, approximately 242,500 Canadians had been infected 
with HCV, corresponding to a prevalence rate of approximately 0.7% of the total population3.  In the 
United States, combined data from 1999 through 2002 from the National Health and Nutrition 
Examination Survey estimated the prevalence of chronic HCV infection to be 1.3%4.  Recently published 
estimates from the United Kingdom suggest that approximately 0.4% of the population aged 15-59 were 
chronically infected with HCV, and a 2006 study in Australia estimated that 197,300 people were 
chronically infected in that country, corresponding to a prevalence rate of approximately 0.9%5,6.  The 
World Health Organization estimates that 2-3% of the world’s population (approximately 123-170 million 
people) is infected with HCV7,8.  Countries of highest endemicity are located in Africa, Latin America, 
and Central and Southeast Asia.  In these regions, HCV prevalence rates of 5% to 10% are frequently 
reported9. 
 
The purpose of this report is to present data on acute HCV infection in Canada, examining trends in 
reported infections.  Data are from the Enhanced Hepatitis Strain Surveillance System (EHSSS), a 

At a Glance 
 Reported rates of acute HCV declined from 2.5 per 100,000 population in 2004 to 1.6 

per 100,000 population in 2006. Since then, there has been a reversal of the downward 
trend, with the preliminary reported incidence rate of acute HCV infection increased to 
2.2 per 100,000 population in 2008. 

o Preliminary 2008 data suggest that this increase may be driven by acute 
HCV infections diagnosed among females aged 15-24 years and among 
males aged 25-34 years. 

 Between 2004 and 2008, reported rates of acute HCV were 5.5 times as high in 
Aboriginal persons as in non-Aboriginal persons 

 Injection drug use accounted for 63% of reported acute HCV cases with known risk 
factor information. 



national surveillance initiative that contributes to our understanding of the epidemiology of newly 
identified acute and chronic hepatitis B and hepatitis C infections and associated risk factors in Canada.  
 
Methods 
 
In EHSSS, an acute HCV infection meets either of the following criteria: a) seroconversion from negative 
HCV antibody (anti-HCV)  to positive anti-HCV in 12 months or b) evidence of clinical hepatitis C, 
requiring satisfaction of both clinical and laboratory criteria.  Clinical criteria include an acute illness with 
a discrete onset of symptoms. Laboratory criteria include laboratory confirmation of HCV infection and 
elevated serum aminotransferase levels, excluding other causes of acute hepatitis. 
 
The method used in EHSSS has been described previously10. The use of detailed forms to investigate all 
newly identified cases from participating sites allows for the comparison of rates and risk factors among 
various socio-demographic groups.  This report represents data collected from January 2004 through 
September 2008. Currently, EHSSS has expanded to eleven sites across Canada covering approximately 
41.8% of the Canadian population, or 13.2 million people.  
Cases who reported more than one risk factor for infection during the exposure period were assigned to a 
risk group based on a mutually exclusive hierarchy which has been previously described11.   
 
Results 
 
After a period of declining rates, there is evidence of an increase in the reported rate of acute HCV 
infection  
 
 Acute HCV infection reported through EHSSS declined from a rate of 2.5 per 100,000 in 2004 to 1.6 

per 100,000 in 2006. Since then, there has been a reversal of the downward trend, the preliminary 
reported incidence rate being 2.2 per 100,000 in 2008 (Figure 1). 

 
 The rate of acute HCV infection is higher among males than females.  The gender difference in 

reported rates has decreased over time. (Figure 1). 
 

Figure 1: Reported rates1 of acute hepatitis C infection, EHSSS, 2004-20082 
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1 Rates of acute hepatitis C were calculated through the use of health-region-specific 2001 and 2006 census data and 
intercensal population estimates 
2 From January 1, 2004 through September 30, 2008 
 



The majority of reported acute HCV infections occur in individuals aged 15 to 44. Although the overall 
reported rate of acute HCV infection is higher in males, females predominate in the 15-24 age group.  
 
 84% of the acute HCV infections detected through EHSSS between January 2004 and September 2008 

were diagnosed in people between the ages of 15 and 44 years (Figure 2). 
 Overall, males have a higher rate of acute HCV infection than females; however, in cases aged 15-24, 

acute HCV infection in females is predominant (Figure 2).   
 
 

Figure 2: Cumulative rate1 of reported acute HCV infection by age group and gender,  
EHSSS, 2004-20082 
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1 Rates of acute hepatitis C were calculated through the use of health-region-specific 2001 and 2006 census data and 
intercensal population estimates 
2 From January 1, 2004 through Sept 30, 2008 
 
 
Rates of acute HCV infection are increasing faster in young females than in any other group 
 
 The highest increase in reported rates of acute HCV infection was among females aged 15-24 years 

with an increase of 114% between January 2006 and September 2008 (Figure 3). 
 Overall, males experienced stable or decreasing rates of acute HCV infection. However, reported rates 

of acute HCV infection among males aged 25-34 increased by 76.6% between January 2007 and 
September 2008 (Figure 4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Figure 3:  Reported rates1 of acute HCV infection by age group among females, EHSSS,  
2004-20082 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Rates of acute hepatitis C were calculated through the use of health-region-specific 2001 and 2006 census data and 
intercensal population estimates 
2 From January 1, 2004 through September 30, 2008 
 
 

Figure 4: Reported rates1 of acute HCV infection by age group among males, EHSSS,  
2004-20082 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 Rates of acute hepatitis C were calculated through the use of health-region-specific 2001 and 2006 census data and 
intercensal population estimates 
2 From January 1, 2004 through September 30, 2008 
The reported rate of acute HCV infection is higher among Aboriginal peoples compared to non-
Aboriginal persons 
 
 Between January 2004 and September 2008, among cases with known information on ethnicity, the 

reported rate of acute HCV infection was 5.5 times as high in Aboriginal persons as in non-Aboriginal 
persons (Figure 5). 
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Figure 5: Reported incidence1 of acute HCV infection by year and ethnic group in seven sites, 
EHSSS, 2004-20082 
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1 Rates of acute hepatitis C were calculated through the use of health-region-specific 2001 and 2006 census data and 
intercensal population estimates  
2From January 1, 2004 through September 30, 2008 
 
 

Injection drug use is the most prevalent risk factor for HCV infection 
 
 Risk factor information is available for 45% of the 921 cases of acute HCV infection reported to 

EHSSS between January 1, 2004 and September 30, 2008 (Figure 6). 
 
 Of the acute HCV cases with known risk factor information, injection drug use (IDU) is associated 

with 63% of infections, 9% drug snorting, 14% sexual contact, 2% health care acquired (including 
blood transfusion, receipt of blood product, hemodialysis, surgery, and dental surgery), and 8% other 
(including occupational exposure to blood, household contact with hepatitis C carriers, incarceration 
without other risk factors). 



Figure 6:  Distribution of mutually exclusive risk factors for newly-acquired HCV infection among 
cases with known risk factor information in EHSSS, 2004-20081 
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1 From January 1, 2004 through September 30, 2008 
 

Discussion 
 
Data from EHSSS indicate that after several years of decline in acute HCV infection rates in Canada, 
since 2006, there may be an increase in the reported rate of acute HCV infection.   Preliminary 2008 data 
suggest that this increase seem to be driven primarily by acute HCV infections diagnosed among females 
age 15-24 and among males age 25-34. Although the annual rates may be underestimated due to 
undiagnosed infections, the time trend should be valid if the proportion of asymptomatic cases remained 
constant and screening and disease reporting have not changed during the time period.   
 
EHSSS data also indicate that IDU continues to be the predominant risk factor for HCV infection in 
Canada. This data is supported from information gathered through other surveillance programs including 
I-Track, the enhanced surveillance project of persons who inject drugs12. 
 
The increased reported rate of infection in younger females compared to their male peers may reflect an 
earlier introduction to IDU, and a social structure that may inhibit young women’s ability to negotiate 
safer drug use and sexual behaviours13. It is important to identify cases with acute HCV infection in order 
to offer appropriate counselling and treatment.  Discovering and implementing effective ways of 
preventing initiation of high-risk drug-related behaviours, and preventing transmission of HCV among 
those who use drugs, especially among people aged 15 to 39 years, are also important. 
 
There is a considerable disparity in acute HCV infection rates between Aboriginal and non-Aboriginal 
populations. This observed inequality emphasizes the need for an appropriate and effective public health 
strategy including planned and implemented prevention programs, in partnership with aboriginal 
communities and local hepatitis C prevention organizations, to reduce HCV infection among these 
populations. 
 
EHSSS provides important information on the epidemiology of HCV infection in Canada that is used to 
support decision-making in public health.  EHSSS offers an in-depth look at demographic and risk factors 
for HCV infection, and allows for the identification of acute HCV infection.  This comprehensive 
surveillance program currently covers over 40% of the Canadian population.  However, this sentinel site 
approach may only be applicable to the populations covered by the system. Data on HCV infection in 
Canada are also collected via the Canadian Notifiable Disease Surveillance System (CNDSS).  These data 
were excluded from this report because of several limitations, including the inability to distinguish acute 
from chronic HCV infection and the lack of national risk factor information.  Data tables on reported 
cases and rates of HCV in Canada are available at the following website: http://www.phac-aspc.gc.ca/sti-
its-surv-epi/index-eng.php. 
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Introduction
HCV infections are not uniformly distributed among  
the Canadian population1. Available data suggest that 
Aboriginal people in Canada may bear a higher burden of  
infection compared to people of other ethnicities. This report  
presents data on HCV among Aboriginal people in Canada 
from three national enhanced surveillance systems,  
described below.

Analyses
Unadjusted odds ratios (uOR) and chi-square tests were 
performed for bivariate analyses to assess the relationship 
between various risk factors and HCV. Note: since multi-
variate analyses and adjusted odds ratios are not included 
in this EpiUpdate, interpretation of factors associated with 
HCV must be made with caution as the effects of other  
confounders were not controlled for in this document. 

Results
Reported rates of HCV (acute and chronic) and  
associated risk factors among Aboriginal people 
(EHSSS) 

Data from EHSSS indicate that between 2002 and 2008, 
the overall reported diagnostic rate of HCV was 4.7 times as 
high (95% confidence interval [CI] 4.1-5.4) among Aboriginal 
people than among those of other ethnicities. The reported 
rate of diagnosed HCV among Aboriginal persons was 203 
per 100,000 population in 2002, and 79 per 100,000 popu-
lation in 2008; among people of other ethnicities it was  
36 per 100,000 population in 2002, and 17 per 100,000  
population in 2008 (Figure 1).

XX 48.7% of HCV cases among Aboriginal persons were female 
compared to 33.9% being female among other ethnicities  
(p <0.01). 

Hepatitis C virus (HCV) among Aboriginal people  
surveyed by three national enhanced surveillance  
systems in Canada

At a Glance
In 2008, the reported rate of HCV was almost five 
times higher among Aboriginal people compared 
to other Canadians (4.34 per 100,000 population vs. 
0.90 per 100,000 respectively, Enhanced Hepatitis 
Strain Surveillance System).

The prevalence of HCV was two times higher 
among Aboriginal street-involved youth compared 
to their counterparts of other ethnicities (7.4% vs. 
4.4%, respectively, Enhanced Street Youth  
Surveillance, E-SYS, 1999-2005).

Using univariate analyses, demographic and social 
factors associated with HCV among Aboriginal 
people include the following: 

X Being a female; 

X Snorting and injecting drugs, particularly Dilaudid 
and Ritalin;

X Borrowing used injecting equipment (i.e. syringe, 
water, cooker, filter, spoons);

X Initiating drug injecting at a younger age;
X Body piercing or tattooing;
X Having history of abuse, sex trade, jail or  

detention; and
X Having more than one sexual partner.

Among Aboriginal people who inject drugs, 24%  
of those with evidence of past or present HCV  
infection were also positive for HIV  
(I-Track, 2003-2005). 

Among HCV sero-positive Aboriginal street- 
involved youth, 10% were also positive for HIV  
(E-SYS, 1999-2005).
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XX Compared to HCV positive EHSSS participants of other 
ethnicities, a greater proportion of Aboriginal HCV posi-
tive participants reported risk factors such as snorting 

and injecting drugs, body piercing or tattooing, living 
with an HCV carrier, and having more than one sexual 
partner (Table 1). 

Figure 1: Reported rate of newly diagnosed acute and chronic HCV by year and ethnicity  
in seven sites, EHSSS, 2002-2008* 
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Table 1: HCV risk factors by ethnicity, EHSSS, 2002-2008

Risk factor No. (percent of all interviewed cases)

Aboriginal Other ethnicities p value*

(n = 511) (n = 3,679)

Injecting drug use 344 (67.3%) 1,970 (53.6%) <0.001
Drug snorting 266 (52.0%) 1,610 (43.8%) <0.001
Blood transfusion/receipt 107 (20.9%) 724 (19.7%) 0.50
Haemodialysis* 1 (0.20%) 19 (0.5%) 0.32
Occupational exposure to blood 37 (7.2%) 310 (8.4%) 0.36
Acupuncture 24 (4.7%) 369 (10.0%) <0.001
Body piercing 192 (37.6%) 1,204 (32.7%) 0.049
Tattoo 223 (43.6%) 1,222 (33.2%) <0.001
Surgical procedure 298 (58.3%) 2,415 (65.6%) <0.001
MSM** 17 (3.3%) 159 (4.3%) 0.29
>1 sex partner 313 (61.3%) 1,930 (52.5%) <0.001
Household HCV carrier 186 (36.4%) 925 (25.1%) <0.001

XX* Statistically significant at p <0.05.  XX** MSM = men who have sex with men. 
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Table 2: Risk factors among HCV sero-positive$ individuals who inject drugs, by ethnicity, 
I-Track Phase 1, 2003-2005

Risk factor No. (percent of all interviewed cases*)

Aboriginal Other ethnicities p value**

(n = 489) (n = 1,349)
Frequency of injection >1-2 times per week 339 (69.6%) 918 (68.5%) 0.64
Any NEP^ use 419 (88.4%) 1,274 (95.0%) <0.001
Age first injected <16 yrs*** 107 (21.9%) 218 (16.2%) 0.004
Borrowed needles in past 6 months 72 (14.9%) 343 (25.8%) <0.001
Borrowed any injecting equipment in past 6 months† 164 (34.0%) 383 (28.7%) 0.028
Have been in jail in past 6 months 82 (16.8%) 213 (15.8%) 0.60
Sex trade (female only‡) 57 (28.9%) 123 (45.1%) <0.001
Any sex trade (All††) 68 (15.7%) 190 (18.7%) 0.17
MSM (male only‡‡) 15 (5.8%) 103 (10.2%) 0.033
FSF (female only§) 23 (10.4%) 52 (16.2%) 0.057
Condom use at last sex§§ 141 (37.9%) 347 (47.7%) 0.002
More than 1 sex partner in the last 6 months 205 (42.5%) 559 (41.6%) 0.11

XX$ HCV testing was performed using the Ortho® HCV version 3.0 enzyme immunoassay. Confirmatory testing was not performed for samples that tested positive. A positive 
result indicates past or present HCV infection and does not discriminate acute from chronic or resolved infections.  XX* Denominators may vary depending on risk factor (due to 
missing values). If substantially different than what is indicated in the column headers, denominators are indicated in footnotes.  XX** Statistically significant at p <0.05.  XX̂ NEP =  
Needle exchange program.  XX*** All participants. Note that effects are partially mediated by sex but remain significant (not shown).  XX† Injecting equipment includes water, 
filters and cookers.  XX‡ 197 Aboriginal, 273 other ethnicities. This includes females who had male clients only.  XX†† 432 Aboriginal, 1014 other ethnicities.  XX‡‡ MSM = males who 
have sex with males; 258 Aboriginal, 1010 other ethnicities  XX§ FSF = females who have sex with females.  XX§§ 372 Aboriginal, 728 other ethnicities

XX Upon examination of HCV sero- positive I-track partici-
pants who were Aboriginal versus of other ethnicities, 
significant differences were found in risk behaviours 
(I-Track, Table 2). Compared with other ethnicities,  
Aboriginal I-Track participants reported less frequent 
use of a needle exchange program (NEP), less frequent 

condom use at last sexual encounter, more frequent 
borrowing of injecting equipment, and younger age at first 
injection drug use. However, a higher proportion of those 
of other ethnicities borrowed needles, reported involve-
ment in the sex trade (female respondents only), and 
reported having sex with men (male respondents only). 

XX Except for body piercing, there were no significant 
differences in risk factors when comparing HCV sero-
positive street-involved youth of Aboriginal ethnicity 

versus those of other ethnicities (Table 3). However, 
any interpretation of these data should be made with 
caution given that sample sizes were small.

Table 3: Risk factors in HCV sero-positive street-involved Aboriginal youth vs. other  
ethnicities, E-SYS, 1999-2005 

Risk factor No. (percent of all interviewed cases)

Aboriginal Other ethnicities p value*

N = 114 N = 85

n (N) % n (N) %

Injecting drug use** 102 (114) 69.3 73 (85) 58.8 0.44
Borrowed injecting paraphernalia 33 (72) 45.8 29 (50) 58.0 0.19
Injected by others 55 (59) 93.2 34 (37) 91.9 0.81
Body piercing 68 (91) 74.7 51 (57) 89.5 0.03
Tattooing 63 (95) 66.3 44 (59) 74.6 0.28
MSM*** 10 (48) 20.8 17 (58) 29.3 0.32
In jail/youth detention 101 (114) 88.6 68 (84) 81.0 0.13

XX* Statistically significant at p <0.05.  XX** Includes individuals who indicate they have only injected once.  XX*** MSM = Males who have sex with males.
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Table 4: Drug-related behaviours associated with HCV among Aboriginal people who  
inject drugs, I-Track Phase 1, 2003-2005 

Variable Total (n = 743) HCV + (n = 489) uOR** (95% CI) p value*

Age first injected

Less than 16 years 138 107 (77.5%) Reference category

16 years and older 605 382 (63.1%) 0.5 (0.3-0.8) 0.001

Frequency of injection in the last month

Sometimes or never 267 149 (55.8%) Reference category <0.001

Regularly, more than 1-2 times/week 474 339 (71.5%) 2.0 (1.5-2.7)

Borrowed needles in the last 6 months

No 636 411 (64.6%) Reference category

Yes 96 72 (75.0%) 1.6 (1.0-2.7) 0.047

Borrowed equipment in the last 6 months

No 481 319 (66.3%) Reference category

Yes 251 164 (65.3%) 0.96 (0.7-1.3) 0.79

XX* Statistically significant at p <0.05.  XX** uR (95% CI) = unadjusted odds ratio (95% confidence interval).

HCV and associated risk factors among Aboriginal 
individuals who inject drugs (I-Track) 

XX HCV rates among Aboriginal IDU were not significantly 
different from I-Track IDU participants of other ethnici-
ties: 65.8% versus 64.9% respectively.

XX Among Aboriginal IDU with evidence of past or present 
HCV infection, 24% were also positive for HIV. This 

compares to 22.1% among those of other ethnicities, 
but the difference was not statistically significant. 

XX Drug-related behaviours associated with HCV in Aborig-
inal IDU included initiation of injection drug use before 
the age of 16 and use of injection drugs more than one 
or two times per week (Table 4). These behaviours were 
similar to IDU of other ethnicities (data not shown).

Risk factors associated with HCV among Aboriginal 
street-involved youth (E-SYS) 

XX Between 1999 and 2005, the prevalence of HCV among 
Aboriginal street-involved youth was 7.4%, compared 
to 2.8% among street-involved youth of other ethnicities 
(p<0.05). The overall prevalence of HCV for the entire 
set of participants in E-SYS was 4.4%. 

XX The prevalence of HCV was 1.7 times higher among  
Aboriginal street-involved youth who were females 
compared to their male counterparts, and 4.2 times 

higher among those aged 20-24 years compared to those 
aged 15-19 years. 

XX Among Aboriginal street-involved youth with evidence 
of past or present HCV infection, 10% were also positive 
for HIV and over 97% had been previously diagnosed 
with another sexually transmitted infection.

XX Approximately 27% of Aboriginal street-involved youth 
reported having ever injected drugs, and this behaviour 
was the single strongest predictor of HCV positivity 
(Table 5). 
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Table 5: Drug use-related risk factors for HCV among participating Aboriginal street- 
involved youth, E-SYS 1999-2005 

Variable Total (n = 1,523) HCV + (n = 113) uOR*** (95% CI) p value*

Ever used non-injection drugs
No 

Yes 

 
44 

1,479

 
1 (2.3%) 

112 (7.8%)

 
N/A 

 
0.2 

Ever used injection drugs
No 

Yes

 
1,141 
376

 
12 (1.1%) 

101 (26.7%)

 
Reference category 

34.6 (18.7-63.8)

 
<0.001 

Injected cocaine in the past 3 months**

No 
Yes

 
132 
90

 
36 (27.3%) 
46 (51.1%)

 
Reference category 

2.8 (1.6-4.9)

 
<0.001 

Injected morphine in the past 3 months**

No 
Yes

 
136 
86

 
40 (29.4%) 
42 (48.8%)

 
Reference category 

2.3 (1.3-4.0)

 
0.004 

Always used clean needles or other injecting equipment**

No 
Yes

 
51  

120 

 
28 (54.9%) 
44 (36.7%)

 
2.1 (1.1-4.1)  

Reference category

 
0.03 

XX* Statistically significant at p <0.05.  XX** Among those who injected drugs more than once.  XX*** uOR (95% CI) = odds ratio (95% confidence interval).

Discussion
Available surveillance data indicate that although reported 
rates of HCV have not increased among Aboriginal people 
in Canada, they are still almost five times higher than those  
of other ethnicities. Regardless of ethnicity, well-established 
risk factors such as use of contaminated needles or equip-
ment to inject drugs continue to be frequently associated  
with HCV transmission and are the most important predic-
tors of HCV among EHSSS, I-Track, and E-SYS participants. 

Among Aboriginal persons participating in EHSSS, the 
reported rate of HCV is higher among females than males. 
This is in contrast to national trends in the general Canadian 
population where, in 2008, the reported rate of HCV in 
males was nearly twice that of the female rate (46.1 per 
100,000 population versus 25.8 per 100,000 population, 
respectively)4. This noted difference needs to be further 
explored.

HCV vulnerability must be considered within the context 
of the broader mental, emotional, physical, spiritual and  
socio-economic factors. Disease prevalence is also impacted 
by factors such as access to adequate housing, education, 
income and experiences of childhood abuse and neglect. 
Socio-economic instability has been associated with initiat-
ing injection drug use and is a risk factor for drug-related 
infectious diseases.5 Therefore, to address the issue of HCV,  
we need to examine the indirect pathways that lead to HCV  
transmission. Furthermore, a multisectoral approach is 
required to address HCV infection within Aboriginal and 
other communities across Canada. 

Data Sources
Enhanced Hepatitis Strain Surveillance System (EHSSS):  
EHSSS is a multi-centre, sentinel surveillance system that  
gathers information on people newly diagnosed with HCV  
infection beyond the information available through routine 
surveillance. Because the EHSSS uses a case definition for 
acute infection, the incidence of HCV can be estimated. 
Furthermore, EHSSS gathers information that can be used  
to assess risk factors associated with HCV transmission. 
This report includes data on newly diagnosed acute and 
chronic HCV infections that were available from January 
2002 to September 2008 from nine sites across Canada. 
The population covered by the EHSSS sites represents  
approximately 33.5% of the Canadian population (i.e.  
10.5 million people). The methods used in EHSSS have 
been described previously.1

I-Track: I-Track is a multi-site, enhanced surveillance 
system that monitors changing patterns in drug use and 
injecting practices, sexual risk behaviours, HIV and HCV 
prevalence, and testing behaviours among people who 
inject drugs (IDU) in Canada. Information presented about 
youth IDU is based on data collected during Phase 1 of  
I-Track, which was completed between October 2003 and  
May 2005 and which included 3,031 participants recruited 
from sites in Victoria, Edmonton, Regina, Winnipeg, 
Sudbury, Toronto, and the SurvUDI sites: Abitibi- 
Témiscamingue, Estrie, Mauricie/Centre du Québec, 
Montérégie, Montréal, Ottawa, Outaouais, Québec,  
and Saguenay/Lac St-Jean.2 
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Enhanced Street Youth Surveillance (E-SYS): E-SYS 
is a multi-centre, enhanced surveillance program that 
describes the prevalence of STBBIs, risk behaviours, testing 
behaviours and socio-economic factors associated with 
STBBIs among Canadian street-involved youth. The in-
formation presented is based on data collected from 6,053 
street-involved youth recruited between 1999 and 2005 
from seven sites: Vancouver, Edmonton, Saskatoon,  
Winnipeg, Toronto, Ottawa, and Halifax.3 
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Introduction
The estimated prevalence of HCV among Canadian youth aged  
15 to 24 years is low (0.2%) according to 2007 statistical modelling 
estimates.1 However, for youth who are homeless, “street-involved”* 
or who inject drugs, the risk of becoming infected with HCV is  
significantly higher. These youth have to cope with unstable living 
conditions and are often marginalized, even if their homelessness 
is temporary. They experience mental health problems, drop out of 
school early, are often exposed to violence, and experience higher 
health-related morbidity and mortality rates than their peers.2 Their 
circumstances may place them at increased risk of contracting and 
transmitting HCV and other sexually transmitted and bloodborne 
infections (STBBIs), such as chlamydia, gonorrhea, syphilis, hepatitis 
B and HIV/AIDS. 

Studies in Vancouver and Montreal indicate that a high rate of HCV 
infection occurs within a few years of initiation of injection drug use.  
In a cohort study of people who inject drugs in Vancouver, 46% of 
those aged 13 to 24 years tested positive for HCV at enrolment.3 
Almost half of Montreal street-involved youth aged 14 to 25 years 
recruited in a cohort study reported having injected illicit drugs, and 
the overall HCV prevalence in this group was 12.6%.4 However, data 
on the prevalence of HCV and factors associated with this infection 
among youth at a national level are scarce. This EpiUpdate presents 
such information using routinely reported data of newly diagnosed 
HCV cases from provinces and territories and from enhanced  
surveillance data to more closely examine the prevalence of HCV  
and factors associated with HCV infection among a sub-population  
of youth: street-involved youth and youth who report injecting drugs.

*	 “Street-involved”	is	defined	as	individuals	who	have	a	history	of	unstable	housing	(i.e.	have	run	away,	
been	“thrown	out”	of	home,	or	have	had	no	fixed	address	for	three	or	more	consecutive	days).

Hepatitis	C	virus	(HCV)	in	youth	aged	15	to	24	years

At a Glance
The reported rate of newly diagnosed HCV 
among Canadian youth aged 15 – 24 years 
in 2008 was 0.02% (21.1 per 100,000  
population).

The prevalence of HCV is as follows:
 Among street-involved youth (Enhanced 

Street Youth Surveillance, E-SYS,  
1999-2005): 4.5% 

 Among street-involved youth who inject 
drugs (E-SYS,1999-2005): 18.3%

 Among youth who inject drugs  
(I-Track, 2003-2005): 34.7%

Using univariate analysis, demographic 
and social factors associated with HCV in 
street-involved youth participating in  
E-SYS include: 

 Older age (20-24 years vs. 15-19 years)
 Aboriginal ethnicity 
 History of injecting drugs
 History of interaction with social services 

or the justice system
 Involvement in illicit activities for income 

(e.g., stealing, sex trade, dealing drugs) 
 High-risk sexual behaviour 
 History of sexual abuse
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Analyses
Reported rates of newly diagnosed HCV from the Canadian 
Notifiable Disease Surveillance System (CNDSS) data were 
determined using 2008 preliminary post-censal population 
estimates provided by Statistics Canada. Unadjusted odds 
ratios (uOR) and chi-square tests were performed for bi-
variate analyses to assess the relationship between various 
risk factors and HCV infection. Note: since multivariate 
analyses and adjusted odds ratios are not included in this 
EpiUpdate, interpretation of factors associated with HCV 
must be made with caution as the effects of other con-
founders were not controlled for in this document. 

Results
Reported rates of HCV in Canadian youth aged  
15 to 24 years 

X According to routine surveillance data from CNDSS, 
the overall rate of newly diagnosed and reported HCV 
cases among youth aged 15 to 24 years during 2008 
was 21.1 per 100,000 population, or 0.02%.

X The reported rate of HCV is higher among older youth 
compared with their younger counterparts: 32.5 per 
100,000 population in those aged 20-24 years com-
pared with 9.5 per 100,000 population in those aged 
15-19 years (Figure 1).

HCV among youth who inject drugs (IDU) 

The analyses presented below were restricted to IDU 
aged 15 to 24 years who participated in I-Track between 
2003-2005, consented to provide a biological specimen 
(blood or oral fluid sample) for HCV testing, and had HCV 
antibody results (n = 430). 

X The overall prevalence of HCV among youth IDU  
was 34.7%.

X The percentage of youth IDU who were HIV positive 
was 5.1%. Of these, 81.8% also tested positive for HCV 
antibodies.

X Older youth IDU (aged 20 to 24 years) were 5.2 times 
more likely to have evidence of past or present HCV 
infection than their younger counterparts (aged 15 to 
19 years). Sex, education, and self-reported Aboriginal 
ethnicity were not associated with HCV among youth 
IDU (Table 1).

Figure 1: Reported rate of HCV among Canadian youth by age group and sex, CNDSS, 2008
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Table 1: Demographic factors associated with HCV infection among IDU aged 15-24 years, 
I-Track, Phase 1, 2003-2005

Variable Total (n = 430) HCV +$ (n = 192) uOR** (95% CI) p value*

Age
15-19 
20-24	

100 
330

12	(12.0%) 
137	(41.5%)

Reference	category 
5.2	(2.7-9.9)

<0.001

Sex
Female 
Male

184	 
244

 
71	(38.6%) 
78	(32.0%)

1.3	(0.9-2.0)	 
Reference	category

 
0.2

Highest	level	of	education	(excludes	missing)
Primary	 

Secondary	+
283	 
144

 
100	(35.3%) 
48	(33.3%)

0.9	(0.6-1.4)	 
Reference	category

0.7 

Ethnicity
Aboriginal	 

Other	ethnicities
83	 
344

 
32	(38.6%) 
116	(33.7%)

1.2	(0.8-2.0)	 
Reference	category

0.4 

X$	HCV	testing	was	performed	using	the	Ortho®	HCV	version	3.0	enzyme	immunoassay.	Confirmatory	testing	was	not	performed	for	samples	that	tested	positive.	A	positive	
result	indicates	past	or	present	HCV	infection	and	does	not	discriminate	acute	from	chronic	or	resolved	infections.		X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	
unadjusted	odds	ratio	(95%	confidence	interval).

X Youth IDU who reported injecting regularly (at least 
once or twice a week) were 1.8 times more likely to 
be HCV sero-positive, compared to those who did not 
inject or injected less frequently (sometimes or never) 
in the previous month. Those who reported most fre-
quently injecting in a public place were 1.9 times more 

likely to be HCV sero-positive than those who reported 
injecting elsewhere (Table 2). 

X Approximately 30% of youth IDU reported borrowing  
used needles in the previous 6 months; they were approx-
imately 3 times more likely to be HCV sero-positive than 
those who did not borrow needles (Table 2). 

Table 2: Injecting risk behaviours associated with HCV among IDU aged 15-24 years,  
I-Track, Phase 1, 2003-2005

Variable Total (n = 430) HCV +$ (n = 192) uOR** (95% CI) p value*

Frequency	of	injection	in	the	last	month	
Regularly	(more	than	1	times/week)	 

Sometimes	or	never
279	 
147

109	(38.8%) 
38	(26.2%)

1.8	(1.1-2.8)	 
Reference	category

0.01

Most	frequent	place	of	injection
Public	(e.g.,	parks,	alleys,	stairwells,	etc.) 

Other	(e.g.,	home,	private	venues)
154	 
267

67	(43.5%) 
77	(28.8%)

1.9	(1.3-2.9)	 
Reference	category

0.002 

Borrowed	needles	in	the	last	6	months	
No 

Yes
301 
123

83	(27.6%) 
63	(51.2%)

Reference	category 
2.8	(1.8-4.3)

<0.001 

X$	HCV	testing	was	performed	using	the	Ortho®	HCV	version	3.0	enzyme	immunoassay.	Confirmatory	testing	was	not	performed	for	samples	that	tested	positive.	A	positive	
result	indicates	past	or	present	HCV	infection	and	does	not	discriminate	acute	from	chronic	or	resolved	infections.		X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	
unadjusted	odds	ratio	(95%	confidence	interval).

X Among male youth IDU, having a male sex partner(s) in 
the previous 6 months increased the odds of HCV sero-
positivity by 4.5 times; male youth IDU who reported 
sex work with male clients in the previous 6 months 
were 8 times more likely to be HCV sero-positive than 
those who did not engage in sex work (Table 3).

X Female youth IDU who reported sex work with male 
clients in the previous 6 months were 3 times more 
likely to be HCV sero-positive than those who did not 
engage in sex work (Table 3). 
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Table 3: Sexual risk behaviours associated with HCV among IDU aged 15-24 years, I-Track, 
Phase 1, 2003-2005

Variable Total (n = 430) HCV +$ (n = 192) uOR** (95% CI) p value*

Same	sex	partner	in	the	last	6	months	(males	only;	n	=	244)	
No 

Yes 
207 
37

55	(26.8%) 
23	(62.2%)

Reference	category 
4.5	(2.2-9.3)

<0.001

Same	sex	partner	in	the	last	6	months	(females	only;	n	=	184)	
No 

Yes
142 
42

58	(40.9%) 
13	(31.0%)

Reference	category 
0.6	(0.3-1.4)

0.2 

Traded	sex	in	the	last	6	months	(n	=	430)
No 

Yes
354 
76

103	(29.1%) 
46	(60.5%)

Reference	category 
3.7	(2.2-6.2)

<0.001

Males	who	traded	sex	with	male	clients	(n	=	244)^
No 

Yes 
217 
27

58	(26.7%) 
20	(74.1%)

Reference	category 
7.8	(3.1-19.5)

<0.001

Females	who	traded	sex	with	male	clients	(n	=	184)^
No 

Yes
140 
44

45	(32.1%) 
25	(59.1%)

Reference	category 
3.0	(1.5-6.1)

0.002 

X$	HCV	testing	was	performed	using	the	Ortho®	HCV	version	3.0	enzyme	immunoassay.	Confirmatory	testing	was	not	performed	for	samples	that	tested	positive.	A	positive	
result	indicates	past	or	present	HCV	infection	and	does	not	discriminate	acute	from	chronic	or	resolved	infections.		X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	
unadjusted	odds	ratio	(95%	confidence	interval).		X̂ 	The	number	of	female	clients	was	small	and	did	not	affect	the	significance	of	the	relationship.

HCV in street-involved youth 

The analyses presented below are restricted to street-
involved youth who participated in E-SYS between 1999-
2005, consented to provide blood for HCV testing, and 
had HCV antibody results (n = 4455).

X The overall prevalence of HCV sero-positivity among 
youth participating in E-SYS was 4.4%; there was an 
increase from 3.9% in 1999 to 5.2% in 2005 (p<0.05).

Figure 2: Prevalence of HCV among street-involved youth
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X Older street-involved youth, females, Canadian-born 
and Aboriginal youth (i.e. aged 20 to 24 years vs. aged 
15 to 19 years), all were independently associated with 

being HCV sero-positive. Youth who had completed 
fewer years of schooling were also more likely to be 
HCV sero-positive (Table 4).
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Table 4: Demographic factors associated with HCV among street-involved youth, E-SYS, 
1999-2005

Variable Total (n = 4,455) HCV + (n = 199) uOR** (95% CI) p value*

Age	
15-19 
20-24	

2,604 
1,851

54	(2.1%) 
145	(7.8%)

Reference	category 
4.0	(2.9-5.5)

<0.001

Sex	
Female 
Male

1,725	 
2,729

92	(5.3%) 
107	(3.9%)

1.4	(1.0-1.8)	 
Reference	category

 
0.03

Ethnicity
Aboriginal	 

Other	ethnicities
1,565	 
2,889	

114	(7.3%) 
85	(2.9%)

2.6	(1.9-3.5)	 
Reference	category

<0.001

Birthplace
Canada	 

Other	countries	
4,067	 
384

192	(4.7%) 
7	(1.8%)

2.7	(1.2-5.7)	 
Reference	category

0.009

Highest	level	of	education	(excludes	missing)
Primary	 

Secondary	+
121	 
4,095

14	(11.6%) 
171	(4.2%)

3.0	(1.7-5.4)	 
Reference	category

<0.001

X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	unadjusted	odds	ratio	(95%	confidence	interval).	

X The most significant risk factor for HCV among street-
involved youth was a history of injecting drugs. About 
18% of street-involved youth reported having ever 
injected drugs, and these youth were 32.8 times more 
likely to be HCV sero-positive (Table 5).

• 88% of HCV sero-positive street-involved youth had 
injection drug use as a risk factor (Table 5).

• The HCV sero-positivity rate among street-involved 
youth who injected drugs was 18.3%, compared to 

0.7% among street-involved youth who had never tried 
injecting drugs (Table 5).

• Of the respondents who had injected drugs and  
answered the question about sharing needles or 
equipment, about 30% said they did not always use  
clean, new needles or gear (e.g., water, filters, spoons).  
Those who reported borrowing needles were 2.3 
times more likely to be HCV sero-positive (Table 5).

Table 5: Drug use risk behaviours associated with HCV among street-involved youth,  
E-SYS, 1999-2005

Variable Total (n = 4,455) HCV + (n = 199) uOR** (95% CI) p value*

Ever	used	non-injection	drugs	
No 

Yes 
255 
4,198

1	(0.4%) 
198	(4.7%)

Reference	category 
12.6	(1.8-90.0)

0.001

Ever	used	injection	drugs	
No 

Yes 
3,473 
955

24	(0.7%) 
175	(18.3%)

Reference	category	
32.2	(20.9-49.7)

<0.001

Injected	cocaine	in	the	past	3	months^
No 

Yes 
328 
217

63	(19.2%) 
77	(35.5%)

Reference	category 
2.3	(1.6-3.4)

<0.001

Injected	morphine	in	the	past	3	months^
No 

Yes 
367 
178

80	(21.8%) 
60	(33.7%)

Reference	category 
1.8	(1.2-2.7)

0.003

Always	used	clean	needles	or	other	injecting	equipment^
No 

Yes
130	 
305

54	(41.5%) 
72	(23.6%)

2.3	(1.5-3.6)	 
Reference	category

0.0002

X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	unadjusted	odds	ratio	(95%	confidence	interval).		X̂ 	Among	those	who	injected	drugs	more	than	once.	
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X HCV sero-positivity among street-involved youth was 
higher among those with history of involvement with 
social service agencies or the justice system. Street-
involved youth who had ever been in foster care were 
2.3 times more likely to be sero-positive for HCV, and 
those who had spent one night or longer in a detention 
facility were 4.2 times more likely to be infected.

X Street-involved youth who reported leaving home 
because of sexual abuse were two times more likely to 
be HCV sero-positive than those who did not report 
sexual abuse as a reason for leaving home.

X Street-involved youth who reported that their primary 
sources of recent income were activities such as stealing,  

sex work or dealing drugs were significantly more likely 
to be HCV sero-positive than those who were not  
involved in these activities. 

X Males who reported having sex with other males were 
significantly more likely to be positive for HCV anti-
body than those who did not report having sex with 
males (Table 6). 

X Respondents who reported exchanging sex for money, 
drugs or other goods were significantly more likely to 
be HCV sero-positive than those who did not report 
these activities (Table 6). 

Table 6: Sexual risk behaviours associated with HCV infection among street-involved 
youth, E-SYS, 1999-2005

Variable Total (n = 4,455) HCV + (n = 199) uOR** (95% CI) p value*

Ever	had	a	same	sex	partner	(males	only;	n	=	2,584)	
No 

Yes 
2,215 
369

79	(3.6%) 
27	(7.3%)

Reference	category 
2.1	(1.4-3.4)

0.0008

Ever	had	a	same	sex	partner	(females	only;	n	=	1,660)	
No 

Yes 
1,109 
551

46	(4.2%) 
46	(8.4%)

Reference	category	
2.1	(1.4-3.2)

0.0004

Ever	traded	sex	
No 

Yes 
3,398 
891

98	(2.9%) 
99	(11.1%)

Reference	category 
4.2	(3.2-5.6)

<0.001

X*	Statistically	significant	at	p	<0.05.		X**	uOR	(95%	CI)	=	unadjusted	odds	ratio	(95%	confidence	interval).	

Discussion
The prevalence of antibody to HCV (implying present 
or past exposure to HCV) in at-risk youth populations 
such as street-involved youth and those who inject drugs 
appears to be increasing. Between 1999 and 2005 the 
proportion of these youth who tested positive for HCV 
antibody increased by one-third.  

As in the general Canadian population, injecting drugs 
and sharing injection equipment are the predominant 
risk factors for HCV transmission among youth. Thirty 
percent of youth who inject drugs said they did not always 
use clean, new needles: an omission that significantly in-
creases the risk of further transmission not only of HCV, 

but of other bloodborne infections. The associations (if 
any) of male-to-male sex and sex trade with HCV trans-
mission needs to be further explored. Furthermore, the 
indirect relationships between distal factors such as abuse 
and education levels and HCV transmission are unclear.  

Prevention and control efforts must consider the social 
and cultural factors that influence risky practices and 
potentially put some young people at greater risk of HCV 
infection. If HCV and other related infections are to be 
prevented and related health outcomes for at-risk youth 
are to be improved, provision of comprehensive services 
and support must be available and accessible.  
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Data Sources
The data sources used in this report are described below. 
Since enhanced and routine surveillance systems collect 
data through different mechanisms, direct comparisons 
between data sources must be made with  caution. 

Canadian Notifiable Disease Surveillance System 
(CNDSS): Through routine surveillance, provincial and 
territorial Ministries of Health voluntarily submit data 
on diagnosed and reported cases of HCV (both newly 
acquired and chronic) to the Public Health Agency of 
Canada (PHAC) on an ongoing basis through the CNDSS. 
These data reflect only cases that have been diagnosed and 
do not take into account under-reporting or reporting de-
lays (i.e. the time between a positive HCV test result and 
receipt of this report by PHAC). Moreover, data collected 
through routine surveillance do not distinguish between 
newly acquired and chronic (longer-term) HCV infection. 

I-Track: I-Track is a multi-site, enhanced surveillance 
system that monitors changing patterns in drug use and 
injecting practices, sexual risk behaviours, HIV and HCV 
prevalence, and testing behaviours among people who 
inject drugs (IDU) in Canada. Information presented about 
youth IDU is based on data collected during Phase 1 of  
I-Track, which was completed between October 2003 and  
May 2005 and which included 3,031 participants recruited 
from sites in Victoria, Edmonton, Regina, Winnipeg, 
Sudbury, Toronto, and the SurvUDI sites: Abitibi- 
Témiscamingue, Estrie, Mauricie/Centre du Québec, 
Montérégie, Montréal, Ottawa, Outaouais, Québec,  
and Saguenay/Lac St-Jean.5

Enhanced Street Youth Surveillance (E-SYS): E-SYS 
is a multi-centre, enhanced surveillance program that 
describes the prevalence of STBBIs, risk behaviours, testing 
behaviours and socio-economic factors associated with 
STBBIs among Canadian street-involved youth. The in-
formation presented is based on data collected from 6,053 
street-involved youth recruited between 1999 and 2005 
from seven sites: Vancouver, Edmonton, Saskatoon,  
Winnipeg, Toronto, Ottawa, and Halifax.6
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