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Getting to undetectable: Population diﬀerences in Canada
By Camille Arkell
For people living with HIV, successful antiretroviral treatment (ART) lowers the amount of HIV in the blood to
“undetectable” levels (meaning, so low it can’t be measured by routine tests). This greatly improves overall health,
increases life expectancy, and signiﬁcantly reduces the risk of HIV transmission. However, not everyone taking ART
has an undetectable viral load and some people have challenges staying engaged in care and taking medications
regularly.
This article will review evidence on gaps in the treatment cascade, in particular the likelihood of having an
undetectable viral load among people living with HIV who have started treatment in Canada. Paying attention to these
gaps can help us to focus eﬀorts on populations that may need greater support to experience the beneﬁts of
having an undetectable viral load.

Note: In Canada, an “undetectable” viral load generally means that there are fewer than 40 or 50 copies of the
virus per millilitre of blood, depending on the test used. Many of the research studies reviewed in this article
used other thresholds as a marker of a low viral load (either 200 or 500). The term “suppressed viral load” is
used throughout this article in cases where these higher thresholds were used.

Health and prevention beneﬁts of HIV treatment and an undetectable viral load
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We know there are substantial health beneﬁts to starting HIV treatment early. , We also have strong evidence that
when people living with HIV maintain an undetectable viral load, their chance of transmitting HIV to others is
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dramatically reduced. , , , , , , , , In fact, evidence shows that HIV-positive people who are on ART, engaged in
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care, and have an ongoing undetectable viral load do not pass HIV to their sexual partners. , ,

The HIV treatment cascade
There are many steps between acquiring HIV and being able to maintain an undetectable viral load. To become
undetectable, a person living with HIV needs to access a range of services, starting with HIV testing. When a person
is diagnosed HIV positive following an HIV test, they need to be connected to appropriate medical care, be retained
in care over time, have access to ART, and be supported while on treatment to maintain an undetectable viral load.
These successive stages are called the HIV treatment cascade, or the continuum of care. At each stage of the
cascade, people may be lost to engagement and care for various reasons including individual, social and systemic
barriers. The cascade concept is helpful for identifying where people are more likely to fall out of care, and who is
less likely to fully realize the health and prevention beneﬁts of HIV treatment.

What does the cascade look like in Canada?
The Public Health Agency of Canada (PHAC) estimates that 80% of the estimated 65,000 people living with HIV in
Canada in 2014 were aware of their status (diagnosed), 76% of those diagnosed were on treatment, and 89% of
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people on treatment had an undetectable viral load. This means that an estimated 54% of all people living with HIV
in Canada had an undetectable viral load in 2014, while almost half did not have an undetectable viral load. These
estimates are based on available data, which is limited in some parts of the country, and may not accurately
represent all of Canada.

In Ontario in 2015, it was estimated that 81% of Ontarians living with HIV were diagnosed, about 81% of those
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diagnosed were on treatment, and about 94% of those on treatment were virally suppressed. Based on these
estimates, 62% of people with HIV in Ontario are virally suppressed. Another research study in Ontario found that
only 76% to 80% of people linked to care were retained in continuous care at any point over a ten-year period from
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2001 to 2011.

Research from B.C. in 2011 showed that 96% of diagnosed individuals were linked to care, 87% of linked individuals
were retained in care, 91% of retained individuals were on treatment, and 85% of people on treatment were virally
15

suppressed. In total, 64% of people diagnosed with HIV (not all people living with HIV) were virally suppressed. But
this is not the whole story. Diagnosed women were much less likely than men to have viral suppression (46% versus
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69%).

Suppression also diﬀered by population: 81% of men who have sex with men (MSM), 74% of MSM who
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inject drugs, 67% of heterosexuals, and 53% of people who inject drugs were virally suppressed.

These numbers help paint a picture of where we are losing people along the continuum of care and who we are
losing. This loss results in a large proportion of people living with HIV who do not have a supressed viral load. While
all steps in the cascade create potential areas of loss, this article will focus on gaining a better understanding of the
proportion of people on treatment who do not have a suppressed viral load.

Increasing levels of viral suppression over time
Over time, improvements in the tolerability of antiretroviral medications, and changes in treatment guidelines are
leading to more people living with HIV being able to access ART. Treatment guidelines now recommend that all people
diagnosed with HIV should be oﬀered treatment as soon as possible because this has been shown to produce
better overall health outcomes. The Association of Medical Microbiology and Infectious Disease Canada (AMMI)
recommends that: “In Canada antiretroviral therapy (ART) should be initiated in all adult persons living with HIV-1
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infection as soon as a diagnosis of HIV infection is conﬁrmed and regardless of CD4+ count.”

There have been increases over time in the overall proportion of people living with HIV in Canada who achieve a
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suppressed viral load while taking ART. , , A large study of more than 100 sites in Canada and the United States
found that, in 2009, 93% of people in the study who initiated ART had a suppressed viral load after one year, up
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from 84% in 2001. Studies from Ontario and B.C. have also demonstrated signiﬁcant increases in viral
suppression over time among people on treatment. The proportion of people on treatment with a suppressed viral
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load increased from 74% to 99% between 2001 and 2011 in the OHTN Cohort Study,

and from 48% to 94%
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between 1997 and 2010 in B.C.

Still, research has found that certain populations and subgroups in Canada may be less likely to attain or maintain a
suppressed viral load, even if they have started treatment.

Rates of viral suppression once on treatment
The following sections will review evidence that shows disparities in rates of viral suppression once on treatment
among diﬀerent populations in Canada.

Women*
*Note that these studies did not report results for transgender people and the data below refers to cisgender
women and men.
Several studies have found that women are less likely to have a suppressed viral load when on treatment, compared
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to men in Canada. , , , Among HIV-positive people in B.C. in 2011, 73% of women on ART had a suppressed
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viral load compared to 87% of men on ART.

Among people who initiated ART in B.C. between 2000 and 2010, 50%
20

of women had an undetectable viral load within six months of starting treatment, compared to 59% of men. In a
Canadian cohort study of people starting treatment between 2000 and 2011, in B.C., Ontario and Quebec, two
19 21
diﬀerent analyses showed that women were less likely to be undetectable than men. , One analysis from this
cohort showed that 77% of women on treatment achieved an undetectable viral load compared to 88% of men,
19

meaning that men were 16% more likely to become undetectable. Another analysis found that among people with
a history of injection drug use in this cohort, women were 28% less likely to have an undetectable viral load
21

compared to men.

Indigenous people

Research has shown lower rates of viral suppression among Indigenous people compared to non-Indigenous people
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when on treatment. , , Using data from B.C., Ontario and Quebec, a study among people starting ART between
2000 and 2012 found that 54% of Indigenous participants had an undetectable viral load one year after starting
treatment, compared to 77% of Caucasian participants, meaning that Indigenous participants were 42% less likely to
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be undetectable. A study from northern Alberta of people who started ART between 2006 and July 2012 found
that, within six months of starting treatment, 72% of Indigenous patients and 87% of non-Indigenous patients had a
23

suppressed viral load.

Indigenous people in this study were 56% less likely to be virally suppressed compared to
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non-Indigenous people. An earlier study of patients in Alberta who started ART between 1999 and June 2005
found that both Indigenous people who inject drugs and those without a history of drug use were less likely to
achieve a suppressed viral load after starting treatment (66% and 62% less likely, respectively), compared to non24

Indigenous people without a history of drug use.

People who use injection drugs
Many studies have found that people who use drugs are disproportionately less likely to have a suppressed viral
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load while on treatment. , , A study of HIV-positive individuals in B.C. found that, in 2011, people who inject
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drugs had the lowest rates of suppression while on treatment, compared to other populations.

For example, while
15

92% of MSM on ART had a suppressed viral load, only 73% of people who inject drugs were suppressed. Among
people who inject drugs and were on treatment, females and people under 30 years old were the least likely to be
15

suppressed.

A Canadian cohort study from B.C., Ontario and Quebec found that 73% of people with a history of
19

injection drug use and 89% without a history of drug use achieved an undetectable viral load while on ART. In this
study, people who had ever injected drugs were 42% less likely to have an undetectable viral load after starting
19

treatment. Research from an ongoing prospective cohort study of people who inject drugs in Vancouver identiﬁed
some of the factors that contribute to a lower likelihood of viral suppression among those who have taken ART.
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Homelessness, , , , eviction, participation in sex work and other forms of criminalized income generation,
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self-reported hunger,

33

and younger age

were all associated with a lower likelihood of having a suppressed viral
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load among HIV-positive people who inject drugs in Vancouver. Participation in opiate substitution therapies, , , a
35

more experienced treating physician,
likelihood of being virally suppressed.
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and high adherence to treatment , , were associated with a greater

Gay men and other men who have sex with men
15 37
Although it is estimated that, overall, a high proportion of MSM achieve viral suppression when on treatment, ,
disparities exist between MSM based on socio-demographic characteristics. Among HIV-positive individuals on ART in
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B.C. in 2011, 92% of MSM had a suppressed viral load, but only 84% of MSM who inject drugs were suppressed.
Among MSM (without a history of drug use), the proportion on ART with a suppressed viral load ranged from 83%
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for those below 30 years of age, up to 93% for MSM aged 50 or above. A retrospective analysis of MSM who
started ART between 2000 and 2012 in B.C., Ontario and Quebec found that 86% became undetectable after a
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median time of ﬁve months.

However, MSM who became undetectable were less likely to have a history of injection
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drug use and more likely to be older than those who had a detectable viral load.

Sex workers
Two studies have looked at the likelihood of having a suppressed viral load while on treatment among sex workers in
30 38
Canada. , In a Vancouver study, 85% of HIV-positive sex workers who had ever used ART had an undetectable
viral load at least once over the study period (from 2010 to 2014); however, only 18% experienced a sustained
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undetectable viral load. Among sex workers who were on ART, having an undetectable viral load was associated
with high adherence to ART, while being homeless and having an intimate male partner were associated with not
38

having an undetectable viral load. Another study of HIV-positive people who use drugs in Vancouver (starting
treatment between 1996 and 2012) found that participants who did sex work were 34% less likely to be virally
30

suppressed, compared to those who were not sex workers.

Overall, 47% of participants had a suppressed viral
30

load but only 33% of those who reported sex work were virally suppressed.

African, Caribbean and Black populations
African, Caribbean and Black (ACB) populations in Canada are poorly represented in available literature on the HIV
treatment cascade. One study using data from B.C., Ontario and Quebec found that, among people starting ART

between 2000 and 2012, 80% of ACB participants were undetectable after one year, compared to 77% of Caucasian
22

participants.

ACB participants were 11% more likely to have an undetectable viral load one year after starting
22

treatment, compared to Caucasian participants.

Impact of the social determinants of health
Certain socio-economic characteristics may inﬂuence a person’s likelihood of getting to or maintaining an
undetectable viral load. We understand this concept as the social determinants of health (SDOH). These are the
range of social, economic and environmental factors (such as poverty, housing instability, or social isolation) that
can inﬂuence the health status of individuals or populations. Many of these inequities impact certain populations
disproportionately because they are related to broader issues such as stigma, homophobia, racism and
colonization. We know that SDOH can make a person more vulnerable to HIV infection, and they can also make it
diﬃcult for a person to access and use services across the HIV treatment cascade.
Once a person has started treatment, the main reason for not having an undetectable viral load is low or
inconsistent adherence to ART medications. Social, structural and environmental factors can present challenges in
daily life that may interfere with a person’s ability to adhere to their HIV medications, which aﬀects their ability to
become or remain undetectable.
One qualitative study of people who inject drugs in Vancouver helps to illustrate this point. The study examined the
perspectives of people who had recently experienced viral rebound (when the viral load increases to detectable
levels among individuals on ART who were previously undetectable) to better understand why their viral loads did not
39

stay undetectable. The study found that the participants had previously achieved an undetectable viral load,
regardless of ongoing drug use, by establishing routines to help maintain daily ART adherence. The viral rebound
episodes were associated with external factors that disrupted regular routines, such as housing transitions,
challenges in managing co-occurring health issues (for example, mental health issues), and increases in drug use or
39

involvement in the drug scene.

Why is this important for HIV service providers to know?
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The message that “undetectable equals untransmittable” (or U=U) has gained popularity, as service providers and
clients are increasingly becoming aware that people living with HIV who maintain an undetectable viral load won’t
transmit HIV to their sexual partners. The U=U message can help people living with HIV understand the prevention
beneﬁts of having an undetectable viral load, and can provide an additional incentive for starting treatment and
maintaining treatment adherence.
When promoting U=U, it’s important to tell clients about how to make this strategy work for them, but keep in mind
that not all people living with HIV have an undetectable viral load. Some people face challenges in being diagnosed,
accessing care, continual engagement in care, accessing treatment, and being adherent, in order to achieve and
maintain an undetectable viral load over time. Addressing these challenges is key to improving the health of people
living with HIV but also realizing the prevention beneﬁts of treatment.
Once on treatment, some people may require more support than others, but most can maintain an undetectable
viral load if they are able to take their HIV treatment as prescribed by their doctor and have a drug combination that
is eﬀective against their strain of HIV.
The research evidence described above suggests that people with intersecting marginalized identities (such as
women or Indigenous people who use drugs, and younger MSM) may face greater challenges in becoming or
staying undetectable once on treatment. With this knowledge, service providers may want to consider how they can
tailor adherence support programs when clients are socially and/or economically marginalized.
However, we know that increasing the overall proportion of people living with HIV who have an undetectable viral
load means supporting clients to access multiple services and supports along the entire continuum of care.
Public health authorities, healthcare providers and frontline service providers all have a role to play in making
services more accessible and providing people with ongoing care. This means ensuring that available programming
addresses the following key programming areas:
HIV testing and diagnosis ,
linkage to HIV care,
support with getting ﬁnancial coverage for treatment,
adherence support, once on treatment, and
support to address issues related to the SDOH (such as housing instability, job insecurity, or mental health

issues).
Some novel programming approaches that are shown to be eﬀective can be found in CATIE’s Programming
Connection . Some examples from within this collection are non-clinic based testing programs; linkage-to-care
programs; programs in HIV and hepatitis C care for Indigenous peoples ; and health navigation. While adaptation and
implementation of these programs may not be feasible, it may be possible to integrate some of the key elements
into current programming.
Related article
For a discussion on the issues related to getting an undetectable viral load, see Views from the front lines: Getting to
undetectable.

Resources
CATIE statement on the use of antiretroviral treatment (ART) as a highly eﬀective strategy to maintain an
undetectable viral load to prevent the sexual transmission of HIV
HIV treatment and an undetectable viral load to prevent HIV transmission – CATIE fact sheet
Undetectable viral load and HIV sexual transmission
Prevention Access Campaign
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Disclaimer
Decisions about particular medical treatments should always be made in consultation with a qualiﬁed medical
practitioner knowledgeable about HIV- and hepatitis C-related illness and the treatments in question.
CATIE provides information resources to help people living with HIV and/or hepatitis C who wish to manage their own
health care in partnership with their care providers. Information accessed through or published or provided by
CATIE, however, is not to be considered medical advice. We do not recommend or advocate particular treatments
and we urge users to consult as broad a range of sources as possible. We strongly urge users to consult with a
qualiﬁed medical practitioner prior to undertaking any decision, use or action of a medical nature.
CATIE endeavours to provide the most up-to-date and accurate information at the time of publication. However,
information changes and users are encouraged to ensure they have the most current information. Users relying
solely on this information do so entirely at their own risk. Neither CATIE nor any of its partners or funders, nor any
of their employees, directors, oﬃcers or volunteers may be held liable for damages of any kind that may result from
the use or misuse of any such information. Any opinions expressed herein or in any article or publication accessed
or published or provided by CATIE may not reﬂect the policies or opinions of CATIE or any partners or funders.
Information on safer drug use is presented as a public health service to help people make healthier choices to
reduce the spread of HIV, viral hepatitis and other infections. It is not intended to encourage or promote the use or
possession of illegal drugs.
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