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ABSTRACT
Aboriginal and Torres Strait Islander (hereafter Aboriginal) people are a priority population for HIV
care in Australia; however, no HIV cascade exists for this population. We developed annual HIV
cascades for 2010–2017 specific to Aboriginal peoples. By 2017, an estimated 595 Aboriginal
people were living with HIV (PLWH); however, 14% remained undiagnosed. Cascade steps
below global targets were: PLWH aware of their diagnosis (86%), and retention in care (81% of
those who had received any care in previous two years in a sentinel network of clinics). For
people retained in care, treatment outcomes surpassed global targets (92% receiving treatment,
93% viral suppression). Increases occurred across all HIV cascade steps over time; however, the
least improvement was for retention in care, while the greatest improvement was achieving
viral suppression. The HIV cascade for Aboriginal peoples highlights both gaps and strengths in
the Australian HIV care system, and importantly highlights where potential interventions may
be required to achieve the global UNAIDS targets.
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Introduction

Diagnosis, care and treatment cascades are used to
monitor and improve healthcare outcomes. For people
living with HIV (PLWH), the HIV cascade is used at a
population level to identify strengths and gaps in HIV
diagnosis, care and treatment delivery (Jose et al.,
2018; Kay et al., 2016; Medland et al., 2015), including
for monitoring the UNAIDS global targets to end
AIDS (UNAIDS, 2014). These global targets proposed
by UNAIDS in 2014 aim to achieve “90-90-90” by
2020 (UNAIDS, 2017). That is, 90% of people living
with HIV know their HIV status, of these 90% are
receiving HIV treatment, and of these 90% are achieving
viral suppression status (UNAIDS, 2017). While many
countries have fallen short of these targets (Marsh
et al., 2019), with this shortfall due to entrenched
inequalities (UNAIDS, 2020), the UNAIDS has pro-
posed even more ambitious “95-95-95” targets by 2030
(UNAIDS, 2014).

Globally, Indigenous peoples account for 5% of the
world’s population (World Bank, 2019) and are diverse,
with more than 5000 different cultural groups across 70
countries, mostly living in remote or isolated areas. Due
to ongoing oppression and discrimination, Indigenous
peoples continue to be disproportionately affected by

HIV infection (IIWGHA, 2018; UNAIDS, 2018).
Recently, an extensive systematic review of the HIV
Cascade for Indigenous peoples of Australia, Canada,
New Zealand and USA reported significant gaps (Jong-
bloed et al., 2019). Very few papers included in the
review provided data for the treatment and care com-
ponents of the cascade, the longitudinal data was lim-
ited, and not one of 93 papers gave a complete HIV
Cascade for an Indigenous population (Jongbloed
et al., 2019).

Within Australia, Indigenous peoples comprise two
distinct groups; Aboriginal people and Torres Strait
Islander people (hereafter collectively referenced as
Aboriginal peoples). These people are recognised as
the First Australians and custodians of the oldest living
continuous culture (Malaspinas et al., 2016; Nunn &
Reid, 2015). Representing around 3% of the total Aus-
tralian population (ABS, 2018), they and are a heteroge-
nous, young, and disadvantaged population, as
measured by a range of social determinants of health
including poorer outcomes in education, lower income
and employment levels, and reduced access to health-
care (ABS, 2018). The population faces significant chal-
lenges resulting from ongoing impacts of colonisation,
including intergenerational trauma, discrimination,
stigma and racism, that continue to influence their
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overall health profile as well as HIV risk (Marmot, 2005;
Paradies, 2016).

National HIV surveillance has been enumerated for
Aboriginal people since 1992, although retrospective
audits show HIV cases in Aboriginal peoples have
occurred since 1984 (Kirby Institute, 2018b). For the
first 30 years of the HIV epidemic in Australia, similar
rates of diagnosis occurred among Aboriginal and
non-Indigenous Australians (Kirby Institute, 2018b).
However, more recently there has been a clear diver-
gence in HIV diagnosis rates: increasing in the Aborigi-
nal population while concurrently decreasing in the
non-Indigenous population (Kirby Institute, 2018b).
As such, HIV diagnosis rates among Aboriginal people
are now twice the rate of non-Indigenous Australians
(Kirby Institute, 2018b; Ward et al., 2018). Reasons for
this widening gap potentially include the later uptake
of HIV biomedical prevention initiatives, as well as a
shortfall in tailored responses for the epidemiological
profile of HIV in the Aboriginal population, including
efficacious strategies for women, heterosexual people,
and people who inject drugs (Kirby Institute, 2018b).

While an HIV cascade exists for the overall Austra-
lian population (Kirby Institute, 2018b), which is
already near achieving the newly revised “95-95-95”
UNAIDS targets, it masks outcomes for key popu-
lations, including Aboriginal peoples. Given the widen-
ing gap in HIV diagnosis between Aboriginal and non-
Indigenous people in Australia, the global shift towards
“95-95-95” targets, and the lack of a complete HIV cas-
cade for any Indigenous population globally, it is timely
to develop a cascade to better understand where gaps
exist in the HIV diagnosis, care and treatment pathway
for Aboriginal peoples. Furthermore, it is important to
understand how the HIV cascade has changed over
time to further direct targeted strategies. Here, we pre-
sent the first HIV cascade, including changes over
time, for Aboriginal peoples of Australia.

Methods

Separate HIV cascades were developed for each year
during 2010–2017 for Aboriginal peoples, using three
data sources: (i) the National HIV Registry for diag-
nosed cases (Kirby Institute, 2019b); (ii) the outcomes
of the European Center for Disease Control (ECDC)
HIV modelling tool (ECDC, 2017) to estimate the pro-
portion of PLWH but not yet diagnosed; and (iii) de-
identified patient data from the Australian Collabor-
ation for Coordinated Enhanced Sentinel Surveillance
of Sexually Transmissible Infections and Blood-borne
Viruses (ACCESS) (Kirby Institute, 2019a) for received
any care and retention in care, as well as treatment

uptake and outcomes. The diagnosis components were
calculated separately to the care and treatment com-
ponents and then compiled into a complete cascade. A
description of the specific methods used for each step
of the cascade is described below.

Data sources

Diagnosed cases
Permission was sought from the National Blood-Borne
Virus and Sexually Transmissible Infections Surveil-
lance Sub-committee to access National HIV Registry
data for the period 1992–2017. The National HIV Reg-
istry contains information on all people diagnosed with
HIV in Australia since 1984, including date of diagnosis,
age, gender, CD4 count, Aboriginal and/or Torres Strait
Islander status, and possible modes of HIV exposure as
reported by the diagnosing clinician (Kirby Institute,
2018b). The completeness of these variables is high,
with Aboriginal and/or Torres Strait Islander status rou-
tinely collected for Aboriginal peoples since 1992, with
the proportion of unknown status varying between
0.5% and 1.4% (Kirby Institute, 2018b). Retrospective
data audits ensure the completeness of the data, with
all data checked to ensure no duplicate data are
included.

Undiagnosed cases
Data for estimating the total number of Aboriginal
PLWH but undiagnosed was calculated using the
ECDC HIV Modelling Tool(ECDC, 2017) using a
multi-state back-calculation model of data from the
National HIV Registry, including CD4 count at diagno-
sis and standardised mortality rates among Aboriginal
peoples. A total of 100 simulations were run to obtain
the best estimate with bootstrapped 95% confidence
intervals (95% CI), which were used as the range for
all output (Kirby Institute, 2018a).

To account for the proportion of people who died
after an HIV diagnosis, all-cause death rates for Abori-
ginal PLWH were estimated by adjusting the overall
death rate, using methodology based on a data linkage
study (Nakhaee et al., 2009), and a large national cohort
study (McManus et al., 2012), to reflect the higher mor-
tality in the Aboriginal population compared to the
non-Indigenous population (ABS, 2019). We assumed
no Aboriginal PLWH moved overseas during the
study period.

Health care and treatment data
The ACCESS data is derived from a national sentinel
surveillance network comprising over 120 urban,
regional and remote health services and pathology
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laboratories across all Australian jurisdictions (Callan-
der et al., 2018; Kirby Institute, 2019a). The network
includes nearly all publicly funded sexual health clinics
in Australia, plus a selection of general practices and
hospitals with a high case load of PLWH. Data was
extracted from ACCESS for the period 2010–2017.
Details of the ACCESS system are described elsewhere
(Callander et al., 2018).

Calculating care and treatment components In the
cascade
From ACCESS, any PLWH who had a record of health-
care in the past two years were defined to have “received
any care”. A PLWH was then defined to be “retained in
care” if they had received HIV-related care at least once
in the past 12 months. The proportion of people on
ART was calculated as people who had ART prescribed
or evidence of viral suppression of less than 200 copies/
mL in the previous 12 months. The proportion of
PLWH achieving viral suppression was those who had
a viral load of less than 200 copies/mL within the past
12 months. For completeness we included an additional
cascade step titled “viral load testing” to measure the
proportion of PLWH who had a viral load test in the
previous 12 months, with an evaluation of viral suppres-
sion restricted to these people with a viral load result
available.

Data analysis

Using the created cohort of PLWH, all data were com-
bined to develop the HIV cascade annually during
2010–2017. The proportion of people within each step
was calculated as a proportion of those people in the
preceding cascade step. The ECDC modelling tool,
freely available online (ECDC, 2017), produces output
in Microsoft Excel (Microsoft Corporation, Redmond,
US). Reproducible code and analysis documentation
are available online (Gray, 2017), with cleaned input
data and the ECDC tool raw result files available on
request. Data are reported as proportions and presented
as graphs, including changes over time. Analyses were
produced using R software (Version 3.3.2), a program-
ming language for statistical computing (The R Project,
2017).

Results

The resultant HIV Cascade is presented in Figure 1. At
the end of 2017, we estimated 595 Aboriginal PLWH in
Australia (range: 523–683 people). Of these, an esti-
mated 84 people (range: 50–151, 14.2%) were undiag-
nosed. In the sentinel network of clinics, 394

Aboriginal people had a record of care in the preceding
two years with 318 (80.7%) retained in care. Of these,
293 (92.1%) were recorded as receiving ART in the
past 12 months with only 113 (38.6%) having viral
load testing results available in the ACCESS database.
Among those Aboriginal people who had received a
viral load test, only 105 (92.9%) had a record of HIV
viral suppression.

HIV cascade changes over time

Over time, the estimated number of Aboriginal PLWH
steadily rose from 385 people in 2010–595 people in
2017 (Figure 2). During the same period, the estimated
proportion of undiagnosed PLWH decreased from 20%
to 14%. Both the care and treatment cascade steps have
steadily increased with the number of PLWH having
received any care in the preceding two years increasing
from 257 people in 2010–394 people in 2017 and the
percentage of those retained in care increasing from
74.3% to 80.7% over the same period. Viral load testing
among people on ART remained relatively low through-
out the study period (range: 34.9% to 44.2%); the pro-
portion in 2017 was 38.6%. Of people with a record of
viral load testing done within the previous year, the pro-
portion achieving viral suppression increased from 62%
in 2010 to 92% in 2017.

Discussion

For the first time, we have shown where strengths and
gaps exist in the UNAIDS targets for Aboriginal peoples
in Australia. This is the first complete HIV Cascade for
an Indigenous population internationally (Jongbloed
et al., 2019), and the first to include longitudinal data
demonstrating changes over time. When matched
with the UNAIDS “90-90-90” global targets for 2020,
some aspects of the cascade met these thresholds (on
treatment and viral suppression), while others did not
(diagnosed HIV and retention in care). While none
yet meet the UNAIDS “95-95-95” targets, we have
shown there were signs of moving toward these during
the study period.

We estimated in 2017 nearly 14% of HIV cases
among Aboriginal peoples remained undiagnosed.
While a reduction from 20% in 2010, much work
remains to be done as the proportion of Aboriginal
PLWH who are not aware of their diagnosis remains
nearly double their non-Indigenous counterparts.
Local strategies are required to improve testing rates,
especially among those most marginalised, including
people who inject drugs, and gay, bisexual and other
men who have sex with men. Strategies to increase
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HIV testing among Aboriginal people include point-of-
care testing (J. Ward et al., 2012) in locations where HIV
has been detected previously and among high-risk
populations. Similarly, targeted health promotion

campaigns (NACCHO, 2019) and optimising opportu-
nistic screening (RACP, 2019) are suitable interven-
tions, especially in communities where the prevalence
of other STIs is extremely high and where testing rates

Figure 1. Changes over time for each HIV Cascade step, 2010–2017, for Aboriginal People living with HIV. PLWH – People living with
HIV, PDWH – People diagnosed with HIV, ART – antiretroviral therapy.

Figure 2. HIV Cascade for Aboriginal and Torres Strait Islander People living with HIV, Australia, 2017.
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remain low even after a positive STI diagnosis (J. Ward
et al., 2018).

Improving engagement and retention in care should
be a key focus in ending HIV among Aboriginal peoples
in Australia; both steps fall short of the UNAIDS targets.
Research shows for Indigenous peoples worldwide there
are key determinants influencing their engagement in
HIV diagnosis and treatment (Jongbloed et al., 2019).
Factors promoting engagement in the HIV care are
mindfulness of Indigenous culture and identity, includ-
ing strength and resilience of Indigenous peoples, and
availability of social support systems (Jongbloed et al.,
2019). In contrast, engagement with the health system
is hindered by historical intergenerational trauma, by
stigma and discrimination, and by the intersection of
health concerns and social stigma that often impacts
on Indigenous peoples (Jongbloed et al., 2019). In Aus-
tralia, one local solution was to establish multidisciplin-
ary care teams to travel to distant communities, conduct
comprehensive contact tracing, and follow-up people
diagnosed with HIV (Queensland Health, 2017). The
program was built on a foundation of trust and rapport
between the health services and the local community,
which was important as ongoing mistrust of the health
system contributes to low engagement and retention
within healthcare among Aboriginal peoples, thus
impacting their health outcomes (Negin et al., 2015).
While such targeted responses require substantial
resources, they have been shown to improve the reten-
tion of Aboriginal people in HIV care (Dempsey et al.,
2015).

A positive aspect of our research was to show that
once retained in care Aboriginal PLWH do as well as
non-Indigenous people in relation to treatment uptake
and achieving viral suppression. We show the pro-
portion of people who received treatment and achieved
viral suppression increased significantly from 2010 to
2017; these were the largest improvements within the
HIV cascade. Previous research showed viral load sup-
pression is impacted by a delay in HIV detection and
commencement of treatment (Ssekalembe et al., 2020),
as well as suboptimal treatment adherence due to socio-
economic, cultural, and social factors (Siefried et al.,
2017). Given this, as the proportion of people retained
in care and receiving treatment increase, so too we
expect the proportion of people achieving viral suppres-
sion to increase. However, the increase in viral suppres-
sion was larger than expected, and similar
improvements have been seen in USA (Nance et al.,
2018). These findings highlight the importance of
increased early detection and supported engagement
with healthcare in achieving viral suppression for
PLWH.

Originally, UNAIDS proposed global “90-90-90” tar-
gets be reached by 2020 (UNAIDS, 2017), with more
ambitious “95-95-95” targets to be achieved globally
by 2030 (UNAIDS, 2017). However, Australian HIV
agencies are even more ambitious, wanting to achieve
“95-95-95” by 2022 (Australian Government, 2018).
With the “90-90-90” goals yet to be achieved, it raises
questions if “95-95-95” targets will be met by 2022 in
Australia. Despite the UNAIDS championing the targets
and significant gains being made, the momentum
towards reaching the targets has slowed (UNAIDS,
2019). UNAIDS recognises gaps in service delivery are
due to entrenched inequalities, particularly for Indigen-
ous peoples who experience exclusion from health sys-
tems or find these systems unavailable or
inappropriate for their care (UNAIDS, 2020).

A strength of this paper is the aggregation of data
using multiple data sources. This approach has pro-
duced for the first time a complete HIV Cascade for
Aboriginal peoples, including every step from diagnosis
to HIV suppression, which has not previously been pub-
lished for any Indigenous population. Another strength
was our access to historical data, which allowed us to
demonstrate how the HIV Cascade has changed over
time. Together these data provide crucial insight
where gaps remain in the diagnosis and treatment
steps of the cascade.

Conversely, our estimations have limitations. Firstly,
the proportion of people who achieved viral suppression
could only be calculated for those people who had viral
load testing recorded in the ACCESS database; only
38.6% of people receiving ART had viral load testing.
Testing rates are likely much higher than our results
suggest, as viral load testing is a clinical standard com-
ponent of HIV care. As such, a potential explanation is a
lack of documentation of requests for testing and test
results, with the latter caused when results are provided
in hardcopy form and not manually entered into elec-
tronic records. However, this is unlikely to account for
the entirety of the low viral load testing numbers as
such, testing rates are clearly suboptimal. Secondly,
our estimations use ACCESS Network data, which cov-
ers 120 urban and regional clinics incorporating most
services prescribing HIV medicines nationally. While
other local data have reported similar findings to our
study (Jongbloed et al., 2019), and despite being com-
prehensive, the ACCESS network is not exhaustive.
There are clinics outside the network providing HIV
care, most notably Aboriginal Community Controlled
Health HIV Services. Thus, care would have been pro-
vided at clinics outside the ACCESS network, resulting
in an underestimation of PLWH receiving and retained
in care. Data from other sources could address this gap,
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including data from ATLAS, an established national
sexually transmitted disease and blood-borne virus sur-
veillance network specific to Aboriginal and Torres
Strait Islander peoples, which collates data from clinical
hubs located across regional and remote Australia
(Bradley et al., 2019). Even if gaps contribute to an
underestimation, we do not expect this would impact
on the changes over time. Finally, to be included in
the ACCESS dataset, PLWH need to have visited a ser-
vice in the past two years, thus people who are disen-
gaged from care for a long timeframe would be
excluded, over-estimating the ongoing retention in
care step, potentially more so for Aboriginal people
than non-Indigenous people.

One method to address these potential selection
biases would be to link the National HIV Registry
data with the Medicare and Pharmaceutical Benefits
Schemes data, thus capturing all reimbursed health
care visits and HIV treatments dispensed among Medi-
care eligible Australians. In addition, limitations in the
use of the ECDC model to produce estimates of undiag-
nosed HIV cases for the most recent years were evi-
denced by the variations in the estimates for 2016,
2017 and 2018 which were impacted by fluctuations in
the number of HIV notifications.

Conclusion

Ward et al. (2018) highlighted the intersection between
the social and cultural determinants of health, and how
these impact HIV risk for Aboriginal peoples, need to be
better recognised. Only in understanding and addres-
sing these issues can improvements be made to better
engage Aboriginal PLWH in HIV care. Our findings
clearly highlight the current gaps in HIV care delivery
and provide a basis for ongoing monitoring of these
gaps into the future. This HIV Cascade for the Aborigi-
nal population of Australia provides learnings to inform
the development of HIV Cascade for Indigenous popu-
lations elsewhere. Furthermore, the findings are an
important foundation for policy development and stra-
tegic implementation of culturally appropriate and
timely interventions to close gaps in HIV care.

Acknowledgements

The authors wish to thank the Australian HIV Diagnosis and
Care Reference Group for their input. JW is supported by a
Sylvia and Charles Viertel Senior Medical Research Fellow-
ship. ACCESS receives Australian Commonwealth Govern-
ment funding. The Kirby Institute is funded by the
Australian Government Department of Health and is affiliated
with the Faculty of Medicine, UNSW Sydney, Australia. All
authors contributed to the study conception and design.

Material preparation, data collection and analysis were per-
formed by Richard Gray, Jacqueline Stephens and Tobias
Vickers. The first draft of the manuscript was written by Jac-
queline Stephens. All authors commented on previous ver-
sions of the manuscript, and all authors read and approved
the final manuscript.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

The author(s) reported there is no funding associated with the
work featured in this article.

Data availability statement

The data that support the findings of this study are available
on request from the Kirby Institute. The data are not publicly
available due to their containing information that could com-
promise the privacy of research participants.

ORCID

Jacqueline H. Stephens http://orcid.org/0000-0002-7278-
1374
Richard T Gray http://orcid.org/0000-0002-2885-0483
Rebecca Guy http://orcid.org/0000-0002-2929-4634
Tobias Vickers http://orcid.org/0000-0001-8071-8685
James Ward http://orcid.org/0000-0002-2892-4542

References

ABS. (2018). Estimates of Aboriginal and Torres Strait Islander
Australians, June 2016. Australian Bureau of
Statistics. https://www.abs.gov.au/ausstats/abs@.nsf/mf/
3238.0.55.001

ABS. (2019). Causes of death, Australia, 2018, Cat No. 3303.0.
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%
20Subject/3303.0~2017~Main%20Features~Leading%
20causes%20of%20death%20in%20Aboriginal%20and%
20Torres%20Strait%20Islander%20people~9

Australian Government. (2018). Fifth National Aboriginal and
Torres Strait Islander blood borne viruses and sexually
transmissible infections strategy. Department of Health,
Commonwealth of Australia.

Bradley, C., Hengel, B., Crawford, K., Elliott, S., Donovan, B.,
Mak, D., Nattabi, B., Johnson, D., Guy, R., Fairley, C.,
Wand, H., & Ward, J. (2019). Establishment of a sentinel
surveillance network for sexually transmissible infections
and blood borne viruses in Aboriginal primary care services
across Australia: The ATLAS project. BMC Health Services
Research. https://doi.org/10.21203/rs.2.16219/v2

Callander, D., Moreira, C., El-Hayek, C., Asselin, J., van
Gemert, C., Watchirs Smith, L., Nguyen, L., Dimech, W.,
Boyle, D. I., Donovan, B., Stoove, M., Hellard, M., &
Guy, R. (2018). Monitoring the Control of sexually trans-
missible infections and blood-borne viruses: Protocol for

6 J. H. STEPHENS ET AL.

http://orcid.org/0000-0002-7278-1374
http://orcid.org/0000-0002-7278-1374
http://orcid.org/0000-0002-2885-0483
http://orcid.org/0000-0002-2929-4634
http://orcid.org/0000-0001-8071-8685
http://orcid.org/0000-0002-2892-4542
https://www.abs.gov.au/ausstats/abs@.nsf/mf/3238.0.55.001
https://www.abs.gov.au/ausstats/abs@.nsf/mf/3238.0.55.001
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2017~Main%20Features~Leading%20causes%20of%20death%20in%20Aboriginal%20and%20Torres%20Strait%20Islander%20people~9
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2017~Main%20Features~Leading%20causes%20of%20death%20in%20Aboriginal%20and%20Torres%20Strait%20Islander%20people~9
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2017~Main%20Features~Leading%20causes%20of%20death%20in%20Aboriginal%20and%20Torres%20Strait%20Islander%20people~9
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2017~Main%20Features~Leading%20causes%20of%20death%20in%20Aboriginal%20and%20Torres%20Strait%20Islander%20people~9
https://doi.org/10.21203/rs.2.16219/v2


the Australian Collaboration for Coordinated Enhanced
Sentinel Surveillance (ACCESS). Jmir Research Protocols,
7(11), e11028. https://doi.org/10.2196/11028

Dempsey, M., Elliott, M., Gorton, C., Leamy, J., Yeganeh, S., &
Scott, K. (2015). Improving treatment outcomes for HIV-
positive Aboriginal and Torres Strait Islander people at
cairns sexual health using the treatment cascade as a
model. HIV Australia, 13(3), 36–38. https://search.
informit.org/doi/10.3316/informit.784191358322675

ECDC. (2017, September 14). ECDC HIV modelling tool [soft-
ware application] Version 1.3.0. European Centre for
Disease Prevention and Control. https://ecdc.europa.eu/
en/publications-data/hiv-modelling-tool

Gray, R. T. (2017, September 28). Version used for the 2017
annual surveillance report. GitHub https://github.com/
leftygray/Cascade_calculations/releases/tag/v3.0_2017_
ASR

IIWGHA. (2018). The international strategic plan on HIV and
AIDS for indigenous peoples and communities form 2018 to
2024. Canadian Aboriginal AIDS Network.

Jongbloed, K., Pooyak, S., Sharma, R., Mackie, J., Pearce, M.
E., Laliberte, N., Demerais, L., Lester, R. T., Schechter, M.
T., Loppie, C., Spittal, P. M., & Cedar Project, P. (2019).
Experiences of the HIV cascade of care among
Indigenous peoples: A systematic review. AIDS and
Behavior, 23(4), 984–1003. https://doi.org/10.1007/
s10461-018-2372-2

Jose, S., Delpech, V., Howarth, A., Burns, F., Hill, T., Porter,
K., Sabin, C. A., Ainsworth, J., Allan, S., Anderson, J.,
Babiker, A., Chadwick, D. R., Churchill, D., Dunn, D.,
Gilson, R., Gompels, M., Hay, P., Johnson, M., Kegg, S.,
…Walsh, J. (2018). A continuum of HIV care describing
mortality and loss to follow-up: A longitudinal cohort
study. The Lancet HIV, 5(6), e301–e308. https://doi.org/
10.1016/s2352-3018(18)30048-1

Kay, E. S., Batey, D. S., & Mugavero, M. J. (2016). The HIV
treatment cascade and care continuum: Updates, goals,
and recommendations for the future. AIDS Research and
Therapy, 13(1), 35. https://doi.org/10.1186/s12981-016-
0120-0

Kirby Institute. (2018a).HIV in Australia: Annual surveillance
short report 2018 (No. 2206-1630).

Kirby Institute. (2018b). HIV, viral hepatitis and sexually
transmissible infections in Australia: annual surveillance
report 2018. https://kirby.unsw.edu.au/sites/default/files/
kirby/report/KI_Annual-Surveillance-Report-2018_0.pdf

Kirby Institute. (2019a). ACCESS: The Australian collabor-
ation for coordinated enhanced sentinel surveillance of
blood borne viruses and sexually transmitted infections.
Kirby Institute, UNSW. http://accessproject.org.au/

Kirby Institute. (2019b). National HIV register. Kirby
Institute. https://kirby.unsw.edu.au/

Malaspinas, A. S., Westaway, M. C., Muller, C., Sousa, V. C.,
Lao, O., Alves, I., Bergstrom, A., Athanasiadis, G., Cheng, J.
Y., Crawford, J. E., Heupink, T. H., Macholdt, E., Peischl, S.,
Rasmussen, S., Schiffels, S., Subramanian, S., Wright, J. L.,
Albrechtsen, A., Barbieri, C.,…Willerslev, E. (2016). A
genomic history of Aboriginal Australia. Nature, 538
(7624), 207–214. https://doi.org/10.1038/nature18299

Marmot, M. (2005). Social determinants of health inequalities.
The Lancet, 365(9464), 1099–1104. https://doi.org/10.1016/
s0140-6736(05)74234-3

Marsh, K., Eaton, J. W., Mahy, M., Sabin, K., Autenrieth, C. S.,
Wanyeki, I., Daher, J., & Ghys, P. D. (2019). Global,
regional and country-level 90-90-90 estimates for 2018:
Assessing progress towards the 2020 target. Aids (London,
England), 33(3), S213–S226. https://doi.org/10.1097/QAD.
0000000000002355

McManus, H., O’Connor, C. C., Boyd, M., Broom, J., Russell,
D., Watson, K., Roth, N., Read, P. J., Petoumenos, K., Law,
M. G., & Australian, H. I. V. O. D. (2012). Long-term sur-
vival In HIV positive patients with up to 15 years of antire-
troviral therapy. PLoS One, 7(11), e48839. https://doi.org/
10.1371/journal.pone.0048839

Medland, N. A., McMahon, J. H., Chow, E. P., Elliott, J. H.,
Hoy, J. F., & Fairley, C. K. (2015). The HIV care cascade:
A systematic review of data sources, methodology and
comparability. Journal of The international Aids Society,
18(1), 20634. https://doi.org/10.7448/IAS.18.1.20634

NACCHO. (2019). NACCHO recognises the importance of the
Aboriginal and Torres Strait Islander HIV awareness week
and 2019 World AIDS Day. National Aboriginal
Community Controlled Health Organisation.

Nakhaee, F., Black, D., Wand, H., McDonald, A., & Law, M.
(2009). Changes In mortality following HIV and AIDS
and estimation of the number of people living with diag-
nosed HIV/AIDS In Australia, 1981-2003. Sexual Health,
6(2), 129–134. https://doi.org/10.1071/SH08007

Nance, R. M., Delaney, J. A. C., Simoni, J. M., Wilson, I. B.,
Mayer, K. H., Whitney, B. M., Aunon, F. M., Safren, S. A.,
Mugavero, M. J., Mathews, W. C., Christopoulos, K. A.,
Eron, J. J., Napravnik, S., Moore, R. D., Rodriguez, B., Lau,
B., Fredericksen, R. J., Saag, M. S., Kitahata, M. M., & Crane,
H. M. (2018). HIV Viral suppression Trends over time
Among HIV-infected patients receiving care In the United
States, 1997 to 2015: A cohort study. Annals of Internal
Medicine, 169(6), 376–384. https://doi.org/10.7326/M17-2242

Negin, J., Aspin, C., Gadsden, T., & Reading, C. (2015). HIV
among Indigenous peoples: A review of the literature on
HIV-related behaviour since the beginning of the epidemic.
AIDS and Behavior, 19(9), 1720–1734. https://doi.org/10.
1007/s10461-015-1023-0

Nunn, P. D., & Reid, N. J. (2015). Aboriginal memories of
inundation of the Australian coast dating from more than
7000 years Ago. Australian Geographer, 47(1), 11–47.
https://doi.org/10.1080/00049182.2015.1077539

Paradies, Y. (2016). Colonisation, racism and indigenous
health. Journal of Population Research, 33(1), 83–96.
https://doi.org/10.1007/s12546-016-9159-y

Queensland Health. (2017). North Queensland HIV roundta-
ble report 2017. Queensland Health. https://www.health.
qld.gov.au/__data/assets/pdf_file/0037/848836/north-
queensland-hiv-roundtable-report.pdf

RACP. (2019). Principles of good sexual health care relating to
the high incidence of sexually transmissible infections (STIs)
and blood borne viruses (BBVs) in Aboriginal and Torres
Strait Islander Communities.

Siefried, K. J., Mao, L., Kerr, S., Cysique, L. A., Gates, T. M.,
McAllister, J., Maynard, A., de Wit, J., Carr, A., &
Investigators, P. S. (2017). Socioeconomic factors explain
suboptimal adherence to antiretroviral therapy among
HIV-infected Australian adults with viral suppression.
PLoS One, 12(4), e0174613. https://doi.org/10.1371/
journal.pone.0174613

AIDS CARE 7

https://doi.org/10.2196/11028
https://search.informit.org/doi/10.3316/informit.784191358322675
https://search.informit.org/doi/10.3316/informit.784191358322675
https://ecdc.europa.eu/en/publications-data/hiv-modelling-tool
https://ecdc.europa.eu/en/publications-data/hiv-modelling-tool
https://github.com/leftygray/Cascade_calculations/releases/tag/v3.0_2017_ASR
https://github.com/leftygray/Cascade_calculations/releases/tag/v3.0_2017_ASR
https://github.com/leftygray/Cascade_calculations/releases/tag/v3.0_2017_ASR
https://doi.org/10.1007/s10461-018-2372-2
https://doi.org/10.1007/s10461-018-2372-2
https://doi.org/10.1016/s2352-3018(18)30048-1
https://doi.org/10.1016/s2352-3018(18)30048-1
https://doi.org/10.1186/s12981-016-0120-0
https://doi.org/10.1186/s12981-016-0120-0
https://kirby.unsw.edu.au/sites/default/files/kirby/report/KI_Annual-Surveillance-Report-2018_0.pdf
https://kirby.unsw.edu.au/sites/default/files/kirby/report/KI_Annual-Surveillance-Report-2018_0.pdf
http://accessproject.org.au/
https://kirby.unsw.edu.au/
https://doi.org/10.1038/nature18299
https://doi.org/10.1016/s0140-6736(05)74234-3
https://doi.org/10.1016/s0140-6736(05)74234-3
https://doi.org/10.1097/QAD.0000000000002355
https://doi.org/10.1097/QAD.0000000000002355
https://doi.org/10.1371/journal.pone.0048839
https://doi.org/10.1371/journal.pone.0048839
https://doi.org/10.7448/IAS.18.1.20634
https://doi.org/10.1071/SH08007
https://doi.org/10.7326/M17-2242
https://doi.org/10.1007/s10461-015-1023-0
https://doi.org/10.1007/s10461-015-1023-0
https://doi.org/10.1080/00049182.2015.1077539
https://doi.org/10.1007/s12546-016-9159-y
https://www.health.qld.gov.au/__data/assets/pdf_file/0037/848836/north-queensland-hiv-roundtable-report.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0037/848836/north-queensland-hiv-roundtable-report.pdf
https://www.health.qld.gov.au/__data/assets/pdf_file/0037/848836/north-queensland-hiv-roundtable-report.pdf
https://doi.org/10.1371/journal.pone.0174613
https://doi.org/10.1371/journal.pone.0174613


Ssekalembe, G., Isfandiari, M. A., & Suprianto, H. (2020).
Current status towards 90-90-90 UNAIDS target and fac-
tors associated with HIV Viral load suppression in Kediri
City, Indonesia. HIV AIDS (Auckl), 12, 47–57. https://doi.
org/10.2147/HIV.S231173

The R Project. (2017). R [software application] Version 3.3.2.
Retrieved December 6, 2017. https://www.rstudio.com/

UNAIDS. (2014). Fast track: Ending the AIDS epidemic by
2030. https://www.unaids.org/en/resources/documents/
2014/JC2686_WAD2014report

UNAIDS. (2017). 90–90–90 – an ambitious treatment target to
help end the AIDS epidemic. https://www.unaids.org/sites/
default/files/media_asset/90-90-90_en.pdf

UNAIDS. (2018). A call for an HIV catch-up plan for the First
Nations in Canada. UNAIDS https://www.unaids.org/en/
resources/presscentre/featurestories/2018/february/
20180213_canada

UNAIDS. (2019). UNAIDS calls for greater urgency as global
gains slow and countries show mixed results towards 2020

HIV targets. The Joint United Nations Programme on
HIV/AIDS (UNAIDS).

UNAIDS. (2020). 2020 Global AIDS update: Seizing the
moment – tackling entrenched inequalities to end epidemics.

Ward, J., Guy, R., Huang, R. L., Knox, J., Couzos, S.,
Scrimgeour, D., Moore, L., Leahy, T., Hunt, J., Donovan,
B., & Kaldor, J. M. (2012). Rapid point-of-care tests for
HIV and sexually transmissible infection control in remote
Australia: Can they improve Aboriginal people’s and
Torres Strait Islanders’ health. Sexual Health, 9(2), 109–
112. https://doi.org/10.1071/SH11051

Ward, J., Hawke, K., & Guy, R. J. (2018). Priorities for pre-
venting a concentrated HIV epidemic among Aboriginal
and Torres Strait Islander Australians. Medical Journal
of Australia, 209(1), 56. https://doi.org/10.5694/mja17.
01071

World Bank. (2019, September 24). Indigenous peoples. The
World Bank. https://www.worldbank.org/en/topic/indige
nouspeoples

8 J. H. STEPHENS ET AL.

https://doi.org/10.2147/HIV.S231173
https://doi.org/10.2147/HIV.S231173
https://www.rstudio.com/
https://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
https://www.unaids.org/en/resources/documents/2014/JC2686_WAD2014report
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.unaids.org/en/resources/presscentre/featurestories/2018/february/20180213_canada
https://www.unaids.org/en/resources/presscentre/featurestories/2018/february/20180213_canada
https://www.unaids.org/en/resources/presscentre/featurestories/2018/february/20180213_canada
https://doi.org/10.1071/SH11051
https://doi.org/10.5694/mja17.01071
https://doi.org/10.5694/mja17.01071
https://www.worldbank.org/en/topic/indigenouspeoples
https://www.worldbank.org/en/topic/indigenouspeoples

	Abstract
	Introduction
	Methods
	Data sources
	Diagnosed cases
	Undiagnosed cases
	Health care and treatment data
	Calculating care and treatment components In the cascade

	Data analysis

	Results
	HIV cascade changes over time

	Discussion
	Conclusion
	Acknowledgements
	Disclosure statement
	Data availability statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


