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Hepatitis C virus (HCV) is a leading global cause of 
morbidity, including chronic hepatic inflammation, 
cirrhosis, hepatocellular carcinoma and, ultimately, 

death.1 In 2011, the estimated prevalence of chronic HCV 
infection in Canada was 0.6%–0.7%, with 44% of cases 
undiagnosed.2

First Nations people in Canada have a history rooted in col-
onization and systemic racism that has contributed to health 
inequities. Hepatitis C has been described as a colonial illness, 
with risk factors such as injection drug use linked to this his-
tory and the trauma caused by colonial stress.3 Higher rates of 
newly diagnosed HCV infection and younger ages at diagnosis 
have been observed among First Nations people in Canada, 
compared to non–First Nations people.3 In 2015, the rate of 
new HCV cases in 31 First Nations communities in northwest-
ern Ontario was 11  times higher than provincial estimates.4 

Such community-specific estimates have limited utility for the 
diverse First Nations communities throughout Ontario, where 
more than 200 000 First Nations people reside.5

Hepatitis C virus infection in First Nations populations  
in Ontario from 2006 to 2014: a population-based 
retrospective cohort analysis

Andrew Mendlowitz PhD MBiotech, Karen E. Bremner BSc, Jennifer D. Walker PhD,  
William W.L. Wong PhD, Jordan J. Feld MD MPH, Beate Sander PhD, Lyndia Jones, 
Wanrudee Isaranuwatchai PhD, Murray Krahn MD MSc

Competing interests: William Wong and Murray Krahn report research 
support from the Canadian Liver Foundation, outside the submitted 
work. Jordan Feld reports institutional research support from AbbVie, 
Enanta Pharmaceuticals, Gilead Sciences and Janssen, and consulting 
fees from AbbVie and Gilead Sciences. No other competing interests 
were declared.

This article has been peer reviewed.

Correspondence to: Andrew Mendlowitz, andrew.mendlowitz@mail.
utoronto.ca

CMAJ Open 2021 September 28. DOI:10.9778/cmajo.20200164

Background: Hepatitis C virus (HCV) infection causes substantial morbidity and mortality in Canada and is of concern among First 
Nations communities. In partnership with the Ontario First Nations HIV/AIDS Education Circle, we described trends in HCV testing 
and epidemiologic features among Status First Nations people in Ontario.

Methods: In this retrospective study, we used health administrative databases for 2006–2014 in Ontario with 3 cohorts of Status 
First Nations people: those tested for HCV for the first time, those who tested positive for HCV antibodies or RNA, and those with 
no HCV laboratory or testing records. We examined cohort characteristics, and the annual prevalence and incidence of testing 
and diagnosis of HCV infection. Outcomes were stratified by region, sex and residence within or outside of First Nations 
communities.

Results: During the study period, 2423 Status First Nations people were diagnosed with HCV infection, 20 481 received their first 
test, and 135 185 had no test record. The point prevalence of ever having been tested increased from 6.3 (95% confidence interval 
[CI] 6.2–6.5) per 100 people in 2006 to 16.2 (95% CI 16.0–16.4) per 100 people in 2014. The point prevalence of diagnosed HCV 
infection increased from 0.9 (95% CI 0.9–1.0) to 2.0 (95% CI 1.9–2.0) per 100 people. The incidence of first test and of diagnosis 
increased from 12.1 (95% CI 11.5–12.6) to 21.3 (95% CI 20.5–22.1) per 1000 person-years and from 1.3 (95% CI 1.1–1.5) to 2.3 
(95% CI 2.1–2.6) per 1000 person-years, respectively. Testing, diagnosis and prevalence of HCV infection were consistently higher 
among people living outside of versus within First Nations communities, but larger increases over time were observed among those 
living within First Nations communities.

Interpretation: Testing and diagnosis of HCV infection increased from 2006 to 2014 among Status First Nations people in Ontario. 
Our findings indicate the need for population-level efforts to eliminate hepatitis C in First Nations communities.
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To fulfill its commitments to the World Health Organiza-
tion strategy for eliminating viral hepatitis by 2030,6 Canada 
must prioritize working with Indigenous communities toward 
HCV infection control.7 The objective of this study was to 
examine trends in testing and diagnosis of HCV infection 
among Status First Nations people in Ontario, in partnership 
with First Nations community organizations.

Methods

Partnership
This study was a participatory research collaboration between 
First Nations community organizations, ICES and academic 
researchers. The Ontario First Nations HIV/AIDS Education 
Circle, an advisory group and partner on this study, met quar-
terly with the researchers to ensure incorporation of diverse 
First Nations perspectives and cultural understandings in 
study conception and design, and data analysis and interpreta-
tion. Similar collaborations between First Nations organiza-
tions and researchers involving ICES administrative data sets 
are described elsewhere.8–11

Study design and population
We conducted a population-based retrospective study in 
3  cohorts of Status First Nations people aged less than 
106  years in Ontario who, from Jan. 1, 2006, to Dec. 31, 
2014, received their first HCV test, determined by looking 
back to 1999 (tested cohort); received at least 1 positive test 
result (antibody or RNA) for HCV infection (diagnosed 
cohort); or had no record of an HCV test, determined by 
looking back to 1999 (no-test cohort). Patients in the tested 
cohort had to have had their first test in 2006–2014, and the 
positive test result for patients in the diagnosed cohort could 
have been after an initial negative result, which could have 
been before 2006. Therefore, not all people in the diagnosed 
cohort were nested within the tested cohort.

First Nations people registered under the Indian Act were 
identified through linkage of the Indian Register to the Regis-
tered Persons Database (which contains information on all 
people registered under the Ontario Health Insurance Plan 
[OHIP]) at ICES.12 The Indian Register includes demo-
graphic and administrative information for all First Nations 
people who have successfully applied for Indian status under 
the Indian Act (“Status First Nations”). Access to the Indian 
Register was granted by the Chiefs of Ontario First Nations 
Data Governance Committee after the study was reviewed for 
compliance with the First Nations principles of ownership, 
control, access and possession (OCAP) and by Grand Council 
Treaty #3. Permission to access data for members of com
munities in the Kenora Chiefs Advisory was not granted; as 
such, they were excluded from the analysis.

We obtained records of HCV testing from Jan. 1, 1999, to 
Dec. 31, 2014, from Public Health Ontario, a central hub for 
testing of public health unit specimens. Status First Nations 
people with HCV testing records were linked to health 
administrative databases at ICES. In addition to demographic 
characteristics, data included records of inpatient hospital 

stays, emergency department visits, same-day surgery and 
outpatient clinic visits, outpatient diagnostic and laboratory 
tests, physician services (inpatient, outpatient and long-term 
care settings), home care, long-term care and complex con-
tinuing care for all OHIP recipients, and outpatient drug pre-
scriptions for people aged 65 years or more and other recipi-
ents (Appendix 1, available at www.cmajopen.ca/content/9/3/
E886/suppl/DC1). These data sets were linked by means of 
unique encoded identifiers and analyzed at ICES.13,14

To exclude people who left Ontario or died without a 
death record, we defined a surrogate date of last contact with 
the health care system as the last date of OHIP eligibility, or 
4 years after the last health card use or Public Health Ontario 
HCV record.

Cohort characteristics
Demographic and clinical characteristics were reported for 
those who were alive at the reference date. For the diagnosed 
cohort, the reference date was their laboratory-confirmed 
diagnosis date. For the tested cohort, it was the date of their 
earliest sample collection. For the no-test cohort, we used 
July 1, 2010 (midway through the observation period) as the 
reference date.

We classified residence according to Ontario health service 
region (Local Health Integration Network [LHIN]), com
munity size and First Nations community status (within a 
First Nations community, outside a First Nations community, 
out of province or unknown) at year of reference, using postal 
and residence codes from the Registered Persons Database, 
Discharge Abstract Database and National Ambulatory Care 
Reporting System (Appendix 2, available at www.cmajopen.
ca/content/9/3/E886/suppl/DC1).11

We used International Classification of Diseases, 9th Revision 
and enhanced Canadian version of the International Statistical 
Classification of Diseases and Related Health Problems, 10th Revi-
sion diagnostic codes from the earliest date available until 
Dec. 31, 2017, to characterize mental health conditions, HIV 
infections and hepatitis B virus infections (Appendix 2). We 
scored multimorbidity 2 years before the reference date using 
the Johns Hopkins ACG System, Aggregated Diagnosis 
Groups.15 We identified outpatient prescription drugs for 
HCV infection from the Ontario Drug Benefit database.

Outcomes
People who had their first record of HCV testing (antibody, 
RNA, genotyping, viral load) in 2006–2014 were tabulated 
and characterized as single or repeat testers. We counted peo-
ple with a positive antibody or RNA test result to calculate the 
overall proportion of test positivity.

For each year from 2006 to 2014, we counted the number 
of people who had their first HCV test and the number who 
received their first positive test result. We used these counts 
to estimate the annual point prevalence of people ever tested 
for infection and people diagnosed with infection, by dividing 
them by the number of Status First Nations people in Ontario 
alive on Dec. 31 of each year. In addition to date of last con-
tact with the health care system, we used annual postal code to 
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determine Ontario residence on Dec. 31 of each year. In each 
year, we excluded people whose surrogate date of last contact 
with the health care system was before Dec. 31 of that year. 
We used laboratory records from 1999 to 2014 to identify 
people diagnosed with HCV infection who were still alive for 
our annual point prevalence estimates. We estimated the 
annual incidence of first test and of diagnosed infection per 
1000  person-years by following each person from Jan. 1, 
2006, or date of birth until censoring (date of first test or 
HCV infection diagnosis, death, date of last contact with the 
health care system or Dec. 31 of each year).

Statistical analysis
We described continuous variables using mean and standard 
deviation, or median and interquartile range. We described 
categoric variables as counts and proportions. Crude point 
prevalence and incidence measures were standardized by the 
indirect standardization method.16 For each measure, the 
internal standard consisted of the 2006 to 2014 combined 
age-sex distribution of First Nations people tested or diag-
nosed in comparison to the total First Nations population. 
Sex-specific measures were age-standardized against the male 
and female populations. We derived confidence intervals (CIs) 
using a γ distribution. We conducted all analyses using SAS 
version 9.4 (SAS Institute) and R version 3.6 (R Core Team).

Ethics approval
This study was approved by the University of Toronto Health 
Sciences Research Ethics Board.

Results

Between 2006 and 2014, 2423  Status First Nations people 
were diagnosed with HCV infection, 20 481 people received 
their first HCV test, and 135 185 people had no test record 
and were alive on July 1, 2010 (Figure 1, Table 1). Of the 
2423 people diagnosed with HCV infection, 356 (14.7%) had 
had a negative antibody test result before diagnosis. Those 
diagnosed were similar to those tested in mean age (36.2 yr 
and 34.2  yr, respectively), with most people being younger 
than 40 years. The majority of people in the diagnosed and 
no-test cohorts were male (1282 [52.9%] and 69 808 [51.6%], 
respectively), whereas the majority of those in the tested 
cohort were female (11 234 [54.8%]). Most people resided 
outside of First Nations communities.

A total of 201  diagnosed people (8.3%) had a record of 
HCV-related treatment (Table 1). Also, 188 people (0.9%) in 
the tested cohort and 35 (0.03%) in the no-test cohort had 
HCV-related prescriptions.

Higher proportions of diagnosed people than those in the 
other cohorts had HIV infection, HBV infection and high 
Aggregated Diagnosis Groups scores (Table 1). Mental health 
conditions, particularly substance-related and addictive disor-
ders, were common among the diagnosed and tested cohorts 
(1974 [81.5%] and 10 094 [49.3%], respectively) (Table 1). In 
the no-test cohort, the most common mental health condition 
was anxiety disorders (37 263 [27.6%]).

Between their first test and Dec. 31, 2014, 20 467 people 
received HCV antibody tests (of whom 2073 had a positive 
result [positivity rate 10.1%]), 1611 received HCV RNA tests 
(of whom 1030 had a positive result [positivity rate 63.9%]), 
993 were tested for viral load, and 963 had genotype testing. 
A total of 6871/20 467 (33.6%) had repeat antibody testing, 
and 659/1611 (40.9%) had repeat RNA testing (Appendix 3, 
Supplemental Table S4, available at www.cmajopen.ca/
content/9/3/E886/suppl/DC1).

Incidence and prevalence of testing
From 2006 to 2014, the annual age- and sex-standardized inci-
dence of first test increased from 12.1 (95% CI 11.5–12.6) to 
21.3 (95% CI 20.5–22.1) per 1000 person-years (Figure 2A). 
Within First Nations communities, it more than doubled, 
from 11.5 (95% CI 10.6–12.5) to 25.4 (95% CI 23.9–26.9) per 
1000 person-years.

The annual age- and sex-standardized point prevalence of 
ever having been tested increased from 6.3 (95% CI 6.2–6.5) 
to 16.2 (95% CI 16.0–16.4) per 100  people (Figure 2B). 
Within First Nations communities, it increased from 6.1 
(95% CI 5.9–6.3) to 17.7 (95% CI 17.3–18.0) per 100 people. 
Raw counts and annual crude and adjusted measures are 
reported in Appendix 3, Supplemental Tables S5 to S8. Simi-
lar trends were observed across sexes (Appendix 3, Supple-
mental Figure S1).

Incidence and prevalence of diagnosed infection
From 2006 to 2014, the annual age- and sex-standardized 
incidence of diagnosed infection almost doubled, from 1.3 
(95% CI 1.1–1.5) to 2.3 (95% CI 2.1–2.6) per 1000 person-
years (Figure 3A). Within First Nations communities, it 
increased nearly sixfold, from 0.4 (95% CI 0.3–0.6) to 2.4 
(95% CI 2.0–2.8) per 1000 person-years. By 2014, incidence 
rates for those within and outside of First Nations commun
ities converged at about 2.3 cases per 1000 person-years. The 
overall annual age- and sex-standardized point prevalence of 
diagnosed infection increased from 0.9 (95% CI 0.9–1.0) to 
2.0 (95% CI 1.9–2.0) cases per 100 people (Figure 3B). Simi-
lar trends were observed across sexes (Appendix 3, Supple-
mental Figure S2).

The incidence and prevalence of diagnosed HCV infection 
were consistently higher for those who resided outside of First 
Nations communities than for those within First Nations 
communities (Figure 3), but the differences decreased over 
time. The incidence was 4  times higher among those who 
resided outside of versus within First Nations communities in 
2006 but almost equal in 2014. The point prevalence was 
4  times higher outside of versus within First Nations com
munities in 2006 but only 2.2 times higher in 2014.

Localization of rates
Figures 4 and 5 summarize the age- and sex-standardized 
point prevalence of ever having been tested and diagnosed 
HCV infection at Dec. 31, 2014, by LHIN. Both outcomes 
were higher in the northern LHINs than in the southern 
LHINs. In the southern LHINs, the prevalence of diagnosed 
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People with
diagnosed infection

between Jan. 1,
2006, and Dec. 31,
2014 characterized
at date of diagnosis

n = 2423

People with first test
collection date

between Jan. 1,
2006, and Dec. 31,
2014 characterized
at date of testing

n = 20 481

People with no
record of testing
between Jan. 1, 

1999, and Dec. 31,
2014 characterized

at July 1, 2010
n = 135 185

People followed
with diagnosis of

infection from
Jan. 1, 2006, to
Dec. 31, 2014

n = 2423
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Jan. 1, 2006, to
Dec. 31, 2014

n = 20 481
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with no test records
for infection
n = 147 933
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first test
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of HCV infection as
defined by positive
antibody or RNA

test result
n = 3834†
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People with no or
negative HCV
testing record
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People with no HCV 
testing records
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n = 29 318†

People in Ontario with
registered First Nations status

n = 194 014

HCV tests performed in Status First Nations people
n = 57 939 records

Excluded:
earliest test
before Jan. 1,
2006  n = 8837
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earliest 
diagnosis 
before Jan. 1, 
2006  n = 1411
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n = 12 748

Died before July 1,
2010  n = 2831
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July 1, 2010  n = 11
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2010  n = 2374
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> 4 yr before July 1,
2010  n = 7532

•

•

•
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Died before Jan. 1,
2006  n = 8440
Age > 105 yr at Jan. 1,
2006  n = 51
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health care system
> 4 yr before Jan. 1,
2006  n = 8747

•

•

•

•

Excluded
n = 16 759

Died before Jan. 1,
2006  n = 7995
Age > 105 yr at Jan. 1,
2006  n = 51
Last contact with
health care system
> 4 yr before Jan. 1,
2006  n = 8713

•

•

•

•

Figure 1: Flow diagram showing cohort selection. Testing records for the same person on the same day were combined to be a record of a single sam-
ple collection. *People who had a testing or diagnosis date in the year of their death still contributed to their respective annual case count for that respec-
tive year. †Up to 5 people were excluded because their testing or diagnosis date was more than a year after their death. Note: HCV = hepatitis C virus.
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Table 1 (part 1 of 2): Demographic and clinical characteristics of Status First Nations people in 
Ontario who were tested for HCV for the first time, tested positive for HCV antibodies or RNA, or 
had no Public Health Ontario HCV testing records

Characteristic

No. (%) of people*

Tested for HCV 
infection† 
n = 20 481

Diagnosed with 
HCV infection‡ 

n = 2423
No test record§ 

n = 135 185

Age, yr

    Mean ± SD 34.2 ± 15.6 36.2 ± 12.3 29.9 ± 20.8

    Median (IQR) 31 (22–44) 35 (27–45) 27 (12–46)

Age group, yr

    < 25 6776 (33.1) 451 (18.6) 63 570 (47.0)

    25–29 2902 (14.2) 378 (15.6) 8829 (6.5)

    30–34 2209 (10.8) 324 (13.4) 8356 (6.2)

    35–39 1849 (9.0) 290 (12.0) 8638 (6.4)

    40–44 1666 (8.1) 323 (13.3) 9012 (6.7)

    45–49 1466 (7.2) 284 (11.7) 9572 (7.1)

    50–54 1201 (5.9) 184 (7.6) 8091 (6.0)

    ≥ 55 2412 (11.8) 189 (7.8) 19 117 (14.1)

Sex

    Male 9247 (45.1) 1282 (52.9) 69 808 (51.6)

    Female 11 234 (54.8) 1141 (47.1) 65 377 (48.4)

Birth cohort

    Before 1945 899 (4.4) 16 (0.7) 7858 (5.8)

    1945–1964 3958 (19.3) 628 (25.9) 27 981 (20.7)

    1965–1975 3836 (18.7) 630 (26.0) 19 496 (14.4)

    1975 or later 11 788 (57.6) 1149 (47.4) 79 850 (59.1)

Community population size

    ≥ 1 500 000 1308 (6.4) 239 (9.9) 11 092 (8.2)

    500 000–1 499 999 837 (4.1) 144 (5.9) 8699 (6.4)

    100 000–499 999 5397 (26.4) 1058 (43.7) 36 998 (27.4)

    10 000–99 999 2019 (9.9) 327 (13.5) 17 524 (13.0)

    < 10 000 10 546 (51.5) 633 (26.1) 59 712 (44.2)

    Missing/unknown 374 (1.8) 22 (0.9) 1160 (0.9)

Local Health Integration Network

    Erie St. Clair 752 (3.7) 158 (6.5) 7393 (5.5)

    South West 1337 (6.5) 196 (8.1) 9181 (6.8)

    Waterloo Wellington 197 (1.0) 31 (1.3) 2305 (1.7)

    Hamilton Niagara Haldimand Brant 1521 (7.4) 251 (10.4) 19 020 (14.1)

    Central West 109 (0.5) 16 (0.7) 1548 (1.1)

    Mississauga Halton 113 (0.6) 12 (0.5) 1724 (1.3)

    Toronto Central 762 (3.7) 164 (6.8) 3883 (2.9)

    Central 205 (1.0) 30 (1.2) 2432 (1.8)

    Central East 534 (2.6) 64 (2.6) 6401 (4.7)

    South East 554 (2.7) 59 (2.4) 5337 (3.9)

    Champlain 775 (3.8) 99 (4.1) 8796 (6.5)

    North Simcoe Muskoka 443 (2.2) 50 (2.1) 5176 (3.8)

    North East 4686 (22.9) 459 (18.9) 29 472 (21.8)

    North West 8327 (40.7) 801 (33.1) 29 696 (22.0)

    Missing/unknown 166 (0.8) 33 (1.4) 2821 (2.1)
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Table 1 (part 2 of 2): Demographic and clinical characteristics of Status First Nations people in 
Ontario who were tested for HCV for the first time, tested positive for HCV antibodies or RNA, or 
had no Public Health Ontario HCV testing records

Characteristic

No. (%) of people*

Tested for HCV 
infection† 
n = 20 481

Diagnosed with 
HCV infection‡ 

n = 2423
No test record§ 

n = 135 185

First Nations community status

    Within community 7523 (36.7) 453 (18.7) 45 748 (33.8)

    Outside of community 12 773 (62.4) 1934 (79.8) 87 009 (64.4)

    Out of province¶ 75 (0.4) 13 (0.5) 1682 (1.2)

    Missing/unknown 110 (0.5) 23 (0.9) 746 (0.6)

Comorbidities, ADGs score

    Mean ± SD 6.7 ± 4.0 7.8 ± 4.2 4.8 ± 3.2

    Median (IQR) 6 (4–9) 7 (5–11) 4 (2–7)

No. of ADGs categories

    ≤ 3 4625 (22.6) 392 (16.2) 45 091 (33.4)

    4–7 6906 (33.7) 771 (31.8) 42 542 (31.5)

    8–10 3743 (18.3) 514 (21.2) 13 419 (9.9)

    ≥ 11 3333 (16.3) 600 (24.8) 6712 (5.0)

    Nonuser/missing 1874 (9.1) 146 (6.0) 27 421 (20.3)

Mental health conditions

    Anxiety disorder 7207 (35.2%) 775 (32.0) 37 263 (27.6)

    Deliberate self-harm 3012 (14.7) 661 (27.3) 5283 (3.9)

    Bipolar mood disorder 318 (1.6) 91 (3.8) 602 (0.4)

    Depression mood disorder 4042 (19.7) 540 (22.3) 15 193 (11.2)

    Other mood disorder 202 (1.0) 24 (1.0) 364 (0.3)

    Personality disorder 390 (1.9) 83 (3.4) 702 (0.5)

Schizophrenia spectrum/other 
psychotic disorder

985 (4.8) 196 (8.1) 2113 (1.6)

Substance-related/addictive disorder 10 094 (49.3) 1974 (81.5) 20 090 (14.9)

    Trauma-/stressor-related disorder 3807 (18.6) 501 (20.7) 13 217 (9.8)

Disease-specific flags

    HIV record 189 (0.9) 98 (4.0) 122 (0.1)

    HIV before HCV diagnosis – 37 (1.5) –

    HBV record 107 (0.5) 65 (2.7) 50 (0.0)

    HBV before HCV diagnosis – 25 (1.0) –

HCV treatment record**

    Any 188 (0.9) 201 (8.3) 35 (0.0)

    Direct-acting antiviral 156 (0.8) 162 (6.7) 32 (0.0)

    Ribavirin 12 (0.1) 16 (0.7) 0 (0.0)

    Interferon formulation†† 36 (0.2) 40 (1.7) ≤ 5

Note: ADGs = Aggregated Diagnosis Groups, HBV = hepatitis B virus, HCV = hepatitis C virus, IQR = interquartile range, SD = 
standard deviation.
*Except where noted otherwise.
†At earliest testing date.
‡At earliest date of positive test result.
§Midway through the observation period (July 1, 2010).
¶The person had an out-of-province postal code for the year of the reference date.
**People could have multiple claims corresponding to different types of treatments.
††Consisted of a record of interferon, peginterferon, or combination peginterferon and ribavirin treatments.



Research

E892	 CMAJ OPEN, 9(3)	

infection was high, particularly in the southwest, whereas the 
testing prevalence was low. The incidence rates of first test 
and of diagnosis had localization patterns similar to their 
point prevalence estimates (Figures 6 and 7).

Interpretation

This study describes the landscape of HCV testing and infec-
tion in Status First Nations people in Ontario from 2006 to 
2014. People who were tested for or diagnosed with HCV 
infection were older, had more comorbidities and mental 
health issues, and resided outside of rather than within First 
Nations communities, compared to those never tested. Over 
the study period, the incidence and point prevalence of both 
diagnosed infection and testing increased substantially. Larger 
increases were observed among those who resided within First 
Nations communities, such that, by 2014, the differences 
between people living within and outside of communities 
were smaller.

We found a prevalence of diagnosed HCV infection in 2014 
of 2.0% (2 cases per 100 people), whereas the reported national 
seroprevalence of laboratory-confirmed HCV infection for 
2007–2011 was 0.5%.17 The intergenerational impact of colo-
nialism is a critical factor producing this and other health and 
social inequities in First Nations people.18 The known link 
between historical trauma and substance abuse — a strong 

determinant of HCV risk and transmission — is exemplified 
by the high proportion of people with substance abuse and 
addictive disorders in our cohorts.19

The increases in point prevalence and incidence of diag-
nosed HCV infection may be partially explained by higher 
testing rates. The parallel increases in testing and infection 
rates in certain LHINs suggest the potential success of 
partnerships between First Nations communities and their 
LHINs to formulate accessible, culturally appropriate health 
care services, especially in mental health and addiction.20 The 
establishment of programs and initiatives within First Nations 
communities has increased public awareness of HCV as well 
as case-finding. Many culturally sensitive harm-reduction ini-
tiatives, including counselling and community-based pro-
grams to combat opioid dependence and promote community 
well-being, have been implemented in northwestern 
Ontario.4,21,22 High rates of testing and diagnosed cases in the 
North West LHIN provide evidence for the success of such 
initiatives. Because case-finding has been linked to early treat-
ment and reduction in HCV transmission, increased testing is 
vital to prevent HCV infection.23

The 2019 Blueprint to Inform Hepatitis C Elimination Efforts 
in Canada defines how Canada can achieve the targets set by 
the World Health Organization for hepatitis C elimination.7 
First Nations are identified as a priority population for policy 
and community action around HCV infection.7 Our study 
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Figure 2: (A) Annual age- and sex-standardized incidence per 1000 person-years of first test for hepatitis C virus (HCV) infection among Status 
First Nations people. (B) Annual age- and sex-standardized point prevalence per 100 people of ever having been tested for HCV infection 
among Status First Nations people measured at Dec. 31 each year. Error bars represent 95% confidence intervals.
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Figure 3: (A) Annual age- and sex-standardized incidence per 1000 person-years of diagnosed hepatitis C virus (HCV) infection among Status 
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Nations people measured at Dec. 31 each year. Error bars represent 95% confidence intervals.
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Figure 4: Age- and sex-standardized point prevalence per 100 people of ever having been tested for hepatitis C virus 
(HCV) infection among Status First Nations people at Dec. 31, 2014, by Local Health Integration Network (LHIN).
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aligns with the goals set by the blueprint and provides a com-
prehensive description of the characteristics and extent of 
HCV infection in the Status First Nations population in 

Ontario. With this information, specific interventions can be 
tailored to the First Nations population to move forward 
toward hepatitis C elimination.
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Figure 5: Age- and sex-standardized point prevalence per 100 people of diagnosed hepatitis C virus (HCV) 
infection among Status First Nations people at Dec. 31, 2014, by Local Health Integration Network (LHIN).
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Figure 6: Age- and sex-standardized incidence per 1000 person-years of first hepatitis C virus (HCV) test among 
Status First Nations people from 2006 to 2014, by Local Health Integration Network (LHIN).
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Limitations
This study reports only part of the picture of the prevalence 
and incidence of HCV infection diagnosis and testing in the 
Status First Nations population in Ontario. Many asymptom-
atic cases remain undiagnosed, and our incidence and preva-
lence rates of diagnosed infection are almost certainly lower 
than the true rates. In addition, although standardization of 
rates aims to reduce bias associated with age and sex distribu-
tions of the population, self-selection into the testing group 
may have introduced another bias.

The Public Health Ontario laboratory data set does not 
include all results for private diagnostic laboratories, and the 
Indian Register includes only people who are registered with 
the Canadian government.11 The Indian Register captured 
people in ICES administrative data with a linkage accuracy of 
about 80%.12 This study did not include data for First Nations 
people who are members of communities in the Kenora 
Chiefs’ Advisory. First Nations people are eligible for the fed-
eral Non-Insured Health Benefits program, which provides 
prescription drug coverage and federal or band-funded health 
care services, accessible without an OHIP number. ICES data 
sets do not capture these services or people without OHIP 
numbers, so they were not available. Because LHIN and First 
Nations community residence relied on annual postal and res-
idence codes updated at health card use or renewal, they may 
have been misclassified.11

The widespread availability of safe and effective short-
course direct-acting antiviral HCV treatments in Canada in 
2014 has been associated with increases in the number of 
newly treated people24 and may have increased the incentive 

for testing. Our HCV testing data ended on Dec. 31, 2014, 
and did not fully capture these potential consequences.

Conclusion
In partnership with the Ontario First Nations HIV/AIDS 
Education Circle, and using administrative health data, we 
identified parallel increases in testing and diagnosis of HCV 
infection from 2006 to 2014 among Status First Nations peo-
ple in Ontario. Testing and diagnosis rates were higher outside 
of than within First Nations communities, but larger increases 
over time were observed among people who resided within 
First Nations communities. Canada has prioritized partner-
ships with First Nations populations to achieve World Health 
Organization targets for elimination of hepatitis C. Mitigation 
of infection in these populations requires unique approaches 
that combine First Nations and Western ways of knowing.
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