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Executive Summary 
 
NSW Dried Blood Spot HIV and hepatitis C testing pilot: An essential person-centred strategy to improve 
access to HIV and hepatitis C testing 
 
What is the problem? 
Despite Australia’s ongoing efforts, there is a long way to go to eliminate hepatitis C and HIV transmission: 

• 130,000 people are living with hepatitis C infection 
• 2,610 people were living with undiagnosed HIV infection in 2020 
• Australia needs to increase targeted testing to achieve the 2030 goals of the World Health 

Organization to eliminate hepatitis C and HIV transmission 
• Testing barriers include stigma and discrimination, limited access to services, off-site pathology, 

language, and culture 

What is the solution? 
With testing and treatment both decreasing, we urgently need testing models that are flexible and person-
centred. Dried blood spot (DBS) testing is a safe, private, and confidential strategy.  
Key elements of the DBS testing strategy 

• Simple finger prick blood sample 
• Sample collection (DBS) done at home (online self-registration via dbstest.health.nsw.gov.au) or via 

health services  
• HIV and/or hepatitis C testing performed on DBS sample at reference laboratory 
• Results delivered via phone or in person 
• Reduces the number of clinic visits required for a diagnosis, improving linkage to care and treatment  
• DBS testing is also useful in prisons as it can be used to test large populations quickly, with limited 

clinical space 

NSW DBS Pilot Evaluation - Assessing the feasibility of DBS HIV and HCV testing 
The evaluation uses the RE-AIM framework to assess the Reach, Effectiveness, Adoption, Implementation, 
and Maintenance of the NSW DBS Pilot 
 
Key Outcomes of the NSW DBS Pilot (Nov 2016 – Dec 2020) 

• 10,000+ registrations for a DBS test  
• 8,696 tests completed  
• 7,392 unique people tested   
• 74% tested for both HIV and hepatitis C 
• 64% of those who registered online returned a sample to the lab for testing  
• 29% of people tested were Aboriginal and/or Torres Strait Islander 
• Take home kits - DBS home sample collection offered a viable testing alternative during COVID-19 

lockdowns 

Hepatitis C:  
• 6,573 hepatitis C tests performed  
• 5,960 unique people tested 
• 45% of people tested for hepatitis C had not tested in the two years prior to registration 
• 878 had current hepatitis C infection  
• 45% of people diagnosed with hepatitis C initiated treatment within six months 

https://www.dbstest.health.nsw.gov.au/
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• 61% of people in prison diagnosed with hepatitis C initiated treatment within six months 

HIV:  
• 8,600 HIV tests performed  
• 6,922 unique people tested 
• 51% of people testing for HIV had not tested in the two years prior to registration 
• 10 people were newly diagnosed with HIV 

Testing over time 
    

   
Health economics analysis 
Based on equal distribution of the shared costs of HIV and hepatitis C tests, costs were: 

• The average direct testing cost per test completed was $37 for HIV and $97 for hepatitis C. 

For HIV (considering operational costs i.e., direct testing costs and indirect fixed costs) 

• The average cost per new diagnosis was $52,000 - $65,000 ($31,000 for people diagnosed via online 
self-registration and $214,000 for people diagnosed via assisted registration in prison) 

• The average cost per treatment initiation was $59,000 - $74,000 ($35,000 for people diagnosed via 
online self-registration and $214,000 for people diagnosed via assisted registration in prison) 

For hepatitis C (considering operational costs i.e., direct testing costs and indirect fixed costs) 

• The average cost per diagnosis was $1,000-$1,100 ($769 for people diagnosed via assisted 
registration in the community and $1,029 for people diagnosed via assisted registration in prison) 

• The average cost per treatment initiation was $2,300-$2,600 ($2,845 for people diagnosed via 
assisted registration in the community and $1,700 fo$r people diagnosed via assisted registration in 
prison) 
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Key Outcomes 
• The NSW DBS Pilot improved the reach of HIV and hepatitis C testing for a range of priority populations 

and people who had not recently received testing. 
• Overall, ten new HIV diagnoses were detected: nine via online self-registration and one via assisted 

registration in prison. No new HIV diagnoses were detected via assisted registration in community 
settings. 

• There was low uptake of hepatitis C DBS testing via the online self-registration pathway, but the 
proportion of people with current hepatitis C infection among people who recently injected drugs was 
comparable to other settings. 

• Prison settings accounted for a high proportion of hepatitis C DBS tests in the Pilot and reported high 
treatment uptake. 

• Treatment uptake for hepatitis C testing in the community is lower than in prison but comparable with 
standard of care and demonstrates success in expanding the reach of testing for priority populations. 

• There are disparities in hepatitis C treatment uptake across settings. 
• The results of this evaluation should be used to identify efficiencies and inform targeted testing for the 

remaining years of the DBS Pilot. 

Implications for practice 
• DBS testing via assisted registration for hepatitis C infection in prisons and community settings should 

continue to be offered. 
• Hepatitis C DBS testing in prison could be scaled up with additional resources to support more frequent 

testing “blitzes” and expand to private prisons. 
• DBS testing for HIV infection via the online self-registration pathway should continue to be offered to 

priority populations at increased risk of HIV infection given its ability to reach significant numbers of 
people who have not tested recently. 

• DBS testing for hepatitis C infection via the online self-registration pathway shows promise and the low 
uptake so far in the pilot could be improved with promotional strategies to reach people who inject 
drugs who may not access other services. 

• Where DBS testing is offered in community or prison settings, HIV testing should only be considered if 
specific HIV risk factors are identified. 

• The success in reaching priority populations in community settings could be enhanced by ongoing 
promotion of the DBS Pilot through targeted health promotion activities and communication strategies 
tailored to specific populations. 

• In-depth interviews with providers could provide important insights into barriers and facilitators to 
enhance DBS testing. 
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Introduction 
Eliminating HIV Transmission and hepatitis C in NSW 
Advances in treatment options mean that treating HIV and hepatitis C is easier than ever before. Direct 
Acting Antivirals (DAAs) have a 95% cure rate for hepatitis C (1) and the availability of antiretroviral therapy 
means that people diagnosed with HIV can live a long and healthy life (2). 
 
But to do so, people must be tested and treated as early as possible. 
 
While this may sound simple, there are many barriers to accessing testing and treatment – with stigma and 
discrimination at the heart of these challenges (3,4). 
 
Dried blood spot (DBS) is a self-collection method that enables people to collect samples in their own home 
or other safe place, post back the sample for testing at an accredited laboratory and receive results without 
having to necessarily attend a health service. This may improve convenience for participants and increase 
uptake and frequency of HIV and hepatitis C testing for high priority populations (5).  
 
DBS testing offers advantages when compared to conventional venous blood samples, particularly in 
relation to logistics such as the transportation of samples to central testing laboratories and in settings 
where laboratory infrastructure may be limited. Additionally, as a blood (rather than oral fluid) sample is 
collected, acute infections are more likely to be detected.  
 
The NSW dried blood spot (DBS) HIV and hepatitis C testing pilot (hereafter NSW DBS Pilot) was launched in 
November 2016 with the primary objective of increasing access to HIV testing for priority populations who 
infrequently test for HIV. DBS was made available for gay and other men who have sex with men, people 
born in high prevalence regions (for the purpose of this study, this includes Asia and Africa) and people with 
current or previous sexual partners from high prevalence regions. In September 2017, hepatitis C RNA 
testing was added to the pilot for individuals who identify as Aboriginal and/or Torres Strait Islander or with a 
history of injecting drug use. As the pilot was initially developed as an HIV testing pilot, participants eligible 
for hepatitis C DBS testing had the option to opt to have a dual HIV and hepatitis C test or opt out of the 
hepatitis C and be tested for HIV only (i.e. all hepatitis C tests were also tested for HIV).   
 
In the first year of the pilot, participants could register and order a DBS kit online, complete self-sampling at 
home and post back the sample to receive results via SMS, email or phone call. From September 2017, the 
‘assisted registration pathway’ was introduced allowing participants to register for DBS at participating 
services and complete testing with assistance from a trained worker if required. Both pathways require 
individual registration online to receive a DBS kit via a dedicated secure website managed by a DBS Project 
Coordinator. Services that joined the pilot could deliver results to participants or continue to use the Sexual 
Health Info Link to deliver results. Participating services included Opioid Treatment Program clinics, Needle 
and Syringe Program services, Drug health services and other Alcohol and other Drug services. There was 
also the option for sites and events that had not signed up to the pilot to distribute kits to participants to 
complete at home. This has been used a range of sites and events such as the Broken Heel festival, across 
some NSW pharmacies, BluesFest and included in the ACON ‘How Hard’ play kits.      
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The role of Dried Blood Spot Testing 
Australia needs convenient and acceptable models of care to ensure people living with, or at risk, of HIV and 
hepatitis C can access the testing and treatment they need. Dried Blood Spot (DBS) testing is a powerful 
option, offering the possibility for people to get tested without venepuncture and without visiting traditional 
healthcare settings.  
 
For people living in rural areas or those who do not regularly attend services directed at key populations, 
DBS could be a lifesaver. Access to flexible testing options like DBS offer privacy, reduce the impact of 
stigma, and are integral to increasing testing and treatment uptake. 

HIV – where we’re at 
From 2015–2019: 

• HIV diagnoses decreased by 19% in NSW residents (6) 
• 25% decrease among men who have sex with men 
• NSW achieved virtual elimination of HIV transmission between mother and child, among people 

who inject drugs, and among female sex workers 

Hepatitis C – where we’re at 
• By end of 2020, 43% of people in NSW with chronic hepatitis C received treatment (7)   
• In 2020, around 40,000 people were living with hepatitis C in NSW (7) 
• Direct-acting antiviral (DAA) therapies offer a safe and efficient way to cure hepatitis C 
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Overview of the Pilot 
 
The NSW DBS Pilot was launched to increase uptake of HIV and hepatitis C testing among key populations 
in NSW, by piloting the use of DBS testing as a flexible and accessible way to get tested and linked to 
treatment. 
 
The pilot was initiated with the launch of a website (dbstest.health.nsw.gov.au) where people could easily 
request a DBS test for quick, at-home self-sampling. As the pilot progressed, assisted registration was also 
offered in 36 community health sites and 21 prisons across NSW.  

Therapeutic Goods Administration approval 

There are currently no HIV or hepatitis C serological or molecular laboratory assays available within 
Australia that include DBS as a registered sample type as approved by the Therapeutic Good Administration 
(TGA). Therefore, the NSW DBS Pilot was implemented as a research study under the TGA Clinical Trial 
Notification (CTN) Scheme. 
The pilot required formal ethics approval by the Aboriginal Health and Medical Research Council Human 
Research Ethics Committee, NSW Corrective Services Ethics Committee and St Vincent’s Hospital (Sydney) 
Human Research Ethics Committee, as well as Local Health District governance approval. 
 
In Australia, DBS testing for HIV and hepatitis C is currently available only in NSW, under this pilot. 

Key milestones  
The NSW DBS Pilot began in November 2016 and is ongoing. Data from the period November 2016 – 
December 2020 has been analysed for this report. The program evolved throughout the four years, 
launching with self-registration, then adding assisted registration at community sites and prisons. 
 
Figure 1 - Timeline of the NSW DBS Pilot November 2016 – December 2020  
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Online self-registration 
All results were provided via the Sexual Health Infolink, which has an established service for providing 
results of HIV and sexually transmissible infections to individuals and linking the person to local care.  
 
Figure 2 – Registration and receipt of results for online registration pathway, NSW DBS Pilot 
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Making it easier 
A plain language information sheet was available on the website. These were offered in Chinese 
(Traditional), Indonesian, Thai, Vietnamese, Arabic, Portuguese, French and Spanish. 
 

 
 
Assisted registration  
Figure 3 - Registration and receipt of results for assisted registration pathway, NSW DBS Pilot 
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DBS testing in the laboratory 
Once a DBS sample was collected, it was mailed back to NSW State Reference Laboratory for HIV 
(St Vincent’s Hospital, Sydney). 
 
Depending on the request, the card was tested for HIV and/or hepatitis C. The algorithm for testing is 
based on current evidence on DBS testing (8, 9, 10) and is shown below (Figure 4). All non-negative results 
are followed up with confirmatory testing via venepuncture. 
 
Figure 4 - HIV and HCV DBS screening laboratory testing algorithm 
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Project Partners 
The NSW DBS Pilot brings together a wide range of partners, each with a clear role in the implementation of 
the program and the overall, clinical, and pathology governance of the pilot.  
 
NSW Ministry of Health  
 

• Primary funder and lead organisation 
• Oversees implementation 
• Monitoring and evaluation  
• Commissioning evaluations 
• Provide public health policy leadership and strategy 

 
Sexual Health Infolink (under the clinical governance of Sydney Sexual Health Centre)  
 

• Delivers results to participants  
• Automate text message delivery of negative results to home testing participants 
• Refers home testing participants with positive results to appropriate local services 
• Responsible for liaison and troubleshooting with sites 
• Provides data capture and storage of results 

 
Sydney Sexual Health Centre  
 

• Provides coordination of the project including initiation, training and support of sites 
• Provides overall clinical governance 
• Coordinates project governance 

 
 
NSW State Reference Laboratory for HIV/AIDS at St Vincent's Hospital Sydney   

• Centralised point of DBS kit distribution and receipt  
• Pathology testing and governance under the stewardship of the Chief Operating Officer of St 

Vincent’s Centre for Applied Medical Research 
• Provide scientific advice and expertise  

The Kirby Institute, UNSW Sydney  
• Provides research and evaluation expertise 

• Responsible for the evaluation of the pilot 
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Evaluation Methodology 
The NSW DBS Pilot aimed to produce practical learnings that will assist in DBS being transitioned 
successfully into real-world settings.  
 
The NSW DBS Pilot was assessed using the RE-AIM framework (11).which identifies factors that have led to 
implementation success - informing refinement of implementation strategies for program scale-up. 
The framework consists of five different dimensions: Reach, Effectiveness, Adoption, Implementation, 
Maintenance  

Primary objective 
To assess the feasibility of using DBS to test for HIV and hepatitis C 
 

Secondary objectives 
1) Reach  

• How many DBS tests were performed? 
• Who was tested? 
• Who registered online and returned a sample? 

2) Effectiveness 
• What was the HIV testing history of people tested? 
• What was the hepatitis C testing history of people tested? 
• Who was newly diagnosed with HIV? 
• Who initiated treatment after being diagnosed with HIV?  
• Who was diagnosed with hepatitis C? 
• Who had a confirmatory test after being diagnosed with hepatitis C? 
• Who initiated treatment after being diagnosed with hepatitis C? 
• How acceptable was the pilot to people using online self-registration? 

3) Adoption 
• How many sites now have capacity to perform DBS testing? 

4) Implementation 
• Which sites returned DBS tests that were distributed to them? 
• What proportion of returned DBS cards had sufficient sample? 
• What was the time from kit delivery to receipt of result? 
• What was the cost per test, diagnosis and treatment initiation for HIV and hepatitis C? 

5) Maintenance 
• Who tested more than once in the pilot? 
• How many sites are still participating? 
• Number of sites which will participate 
• What aspects of the pilot were modified during implementation? 
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Data sources 
The NSW DBS Pilot Evaluation draws on several data sources: 
 
Sociodemographic data 
Upon registration, participants complete a survey of sociodemographic and behavioural data. Sexual Health 
Infolink is responsible for the data capture. 
 
HIV and hepatitis C test results 
NSW State Reference Laboratory for HIV/AIDS at St Vincent's Hospital Sydney is responsible for pathology 
testing, data capture of results, and data on kit distribution and return. 
 
Treatment uptake 
Sexual Health Infolink and all sites that offer assisted registration complete a standardised case report form 
which are collated to present data on treatment initiation following diagnosis. Collecting treatment 
outcome information was not always possible because of differing models of care and varying contexts of 
service delivery. 
 
Acceptability measures 

The acceptability survey was launched in June 2017 was administered via Survey Monkey for people 
participating via online self-registration. Participants were prompted to complete the survey through text 
message reminders within 1 month of receiving a result from a DBS test.  

 
Case studies 
The NSW DBS Pilot requested that the staff at Sexual Health InfoLink and several sites offering assisted 
registration submit case studies that illustrate the utility of DBS sampling and the challenges that were 
encountered during the pilot. These case studies are presented throughout the report. All names have been 
changed. 
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Results 
NSW DBS Pilot at a glance  
Online self-registration 
Reach  

• 3506 online registrations and 64% (n=2248) returned sample to the lab 

• 1559 unique people tested  

• 99% tested for HIV 

• 18% tested for hepatitis C 

• 65% were men who have sex with men 

• 87% in postcodes moderately or sparsely populated with gay men (9) 

• 45% were born outside of Australia 
 
Effectiveness 

• 60% had not tested for HIV in the last two years 

• 74% had not tested for hepatitis C in the last two years 

• 0.5% people were diagnosed with HIV, 7 initiated treatments within 6 months 

• 5% were diagnosed with hepatitis C 

• 13% initiated hepatitis C treatment within six months 

• High acceptability - 96% of participants surveyed said the process was easy 

• 91% liked that the DBS pilot allowed them to test in private 
 
Implementation 

• At the end of 2017, the pilot improved implementation by introducing a visual aid to assist with self-
sampling: the average proportion of cards with three full spots was 52% prior to the introduction of 
visual aid, compared to 81% after 

• Median time from online registration to lab receipt was 15 days (IQR 11-23), less than the 21 days 
that was deemed acceptable at beginning of pilot 

• $101,000 was the total cost of marketing, advertising, and printing which included promotional 
campaigns on dating applications 

 
Maintenance 

• 19% tested more than once during the pilot 

• Website for online self-registration was updated to improve user experience and accuracy of data 
collection 
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Case study: supporting linkage to care for people diagnosed with HIV in the online self-registration pathway 
 

 
 
Chris (pseudonym), a middle-aged gay man living in a city in NSW, requested a DBS kit online to collect a 
sample at home. Within two weeks of ordering, Chris had received the kit and sent his sample back to the 
lab. The lab informed the statewide Sexual Health Infolink (SHIL) service of a positive HIV result and SHIL 
began to contact Chris via his preferred methods of communication. SHIL were able to support Chris when 
providing his results and to book an appointment at a local sexual health clinic for a confirmatory test. Chris 
could not make the booked appointment and found it difficult to reschedule due to complex life events. 
Over ten days, SHIL continued to attempt contact with Chris, bridging the gap between him and the sexual 
health clinic. When Chris received a positive confirmatory result, SHIL continued follow-up until he 
attended an appointment for treatment initiation. 
 
The SHIL service offered important support to people who were diagnosed via the online self-registration 
pathway. Dedicated, non-judgemental follow-up provided via SMS, phone and email, supported people to 
attend local health services for confirmatory testing and to initiate treatment. 
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Assisted registration in the community 
Reach  

• 2523 unique people tested 

• 95% tested for HIV  

• 95% tested for hepatitis C 

• 65% were men 

• 29% were Aboriginal or Torres Strait Islander 

• 66% had recently injected drugs 

 
Effectiveness 

• 53% had not tested for HIV in the last two years 

• 44% had not tested for hepatitis C in the last two years 

• 13% tested more than once in the pilot 

• Nobody was newly diagnosed with HIV 

• 17% were diagnosed with hepatitis C 

• 27% of people diagnosed with hepatitis C initiated treatment within 6 months 

 
Adoption 

• 36 community sites had capacity to perform DBS testing by the end of 2020 

 
Implementation 

• Median time from sample collection to arrival of sample in lab was 7 days (IQR 6-8) 

 
Maintenance 

• 80% (29/36) of sites who enrolled in the NSW DBS Pilot, recruited participants in the last six months 
of the evaluation period indicating that they remain active 
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Case study: integrating peer support to improve hepatitis C treatment uptake in the community 

 
Helen (pseudonym) became aware of the NSW DBS Pilot while using the outreach services of a needle 
syringe program. Living in a regional town, Helen had limited access to specialist hepatology clinics and 
may have been reticent to discuss hepatitis C with her GP due to stigma. After testing through the pilot, 
Helen was informed she had active hepatitis C infection. The team organised transport for Helen to have a 
hepatitis C assessment in another town. A peer worker was able to follow up via home visits and delivered 
treatment to Helen so she did not have to attend a pharmacy. Following ongoing check-ins with the peer 
worker, Helen completed her treatment. 
 
Although there are multiple challenges to reduce gaps in the care cascade for people diagnosed in the 
community, peer support is an important service to mitigate multilevel stigma faced by people at risk of 
hepatitis C. 
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Assisted registration in prison  
Testing in prison began mid-2018 and by the end of 2020, testing had been offered in 21 prisons. Testing in 
prison accounts for 57% of people tested via assisted registration. Testing numbers were affected by the 
COVID-19 pandemic. 
 
Reach  

• 3310 people tested  

• 89% tested for HIV 

• 99% tested for hepatitis C 

• 85% were men 

• 59% were Aboriginal and/or Torres Strait Islander 

• 49% recently injected drugs 
 
Effectiveness 

• 45% had not tested for HIV in the last two years 

• 43% had not tested for hepatitis C in the last two years 

• 1 person diagnosed with HIV who initiated treatment within 6 months 

• 14% were diagnosed with hepatitis C 

• 61% of people diagnosed with hepatitis C initiated treatment within six months 

 
Adoption 

• DBS testing was offered in 21 prisons 

• The NSW DBS Pilot was primarily deployed in prisons through testing “blitzes” where staff from 
Justice Health offer testing to a large number of people over 2-3 days 

 
Implementation 

• Median time from sample collection to arrival of sample in lab was 6 days (IQR 3-8) 
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Case Study: carrying out testing “blitzes” in prison 
 

 

The NSW DBS Pilot in prisons is primarily deployed through testing “blitzes” where staff from Justice Health 
offer testing to a large number of people over 2-3 days. Sites are selected based on a variety of elements 
such as access to testing and the prevalence of hepatitis C. The Governor / Manager of Security and Nursing 
Unit Manager(s) give approval for the testing days in advance. Set up for the testing “blitzes” can be 
complex, and the team needs to liaise with the site to consider access, security, and space to offer testing.  

Testing can occur in the wings, pods and work areas of the prison and doesn’t require individuals to be 
escorted to and from the prison health centre. In this way, large number of people can be tested in a short 
period of time. Testing “blitzes” were publicised with promotional materials including banners, posters, and 
flyers. Where possible, the Inmate Development Committees were consulted during the preparation for the 
visit. 

External staff, such as peer workers from NUAA and Hepatitis NSW, were another important element of 
recruitment. Again, they needed to gain prior permission for entry to the prison.  

The testing “blitzes” relied upon collaboration of Corrective Service NSW Officers for security, sometimes 
requiring scheduling of additional staff for support during testing. 

The NSW DBS Pilot is an opportunity for people in prison to ask questions about the accuracy of hepatitis C 
tests and possibilities for treatment. People in prison may be reticent to speak about behaviours related to 
hepatitis C because of lack of trust in prison staff. Delivering this service directly to people in prison is an 
opportunity to build rapport and open those conversations. 
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Men who have sex with men  
HIV testing was offered to men who have sex with men (MSM >16 years) from the beginning of the pilot in 
2016, via online self-registration. Hepatitis C testing was added to the pilot September 2017 but only offered 
to MSM who met hepatitis C testing inclusion criteria. Of all MSM, 76% participated via online self-
registration. 
 
Reach  

• 1338 MSM tested  

• 99% tested for HIV 

• 29% tested for hepatitis C 

• 7% identified as straight  

• 23% lived outside of major cities 

• 29% were born outside of Australia 

• 81% lived in postcodes moderately or sparsely populated with gay men (9) 

• 18% recently injected drugs 
 
Effectiveness 

• 50% had not tested for HIV in the last two years 

• 52% had not tested for hepatitis C in the last two years 

• 0.6% MSM were newly diagnosed with HIV, all of whom were diagnosed via the online self-
registration pathway. Comparable with HIV positivity among gay and bisexual men attending 
publicly funded sexual health clinics and private GP clinics with high GBM caseloads in NSW which 
decreased from 2.0% in Quarter 1 2013 to 0.6% in Quarter 4 2021 (13) 

• 8% were diagnosed with hepatitis C. 43% initiated treatment within six months 

  

• Of 207 MSM surveyed in the online self-registration pathway: 

o 91% liked that they could test in private 

o 88% thought it was convenient 

o 41% disliked that it didn’t offer the possibility to get a full sexual health check-up 

 
Implementation 

• For MSM registering online, the median number of days from online registration to receipt of sample 
in lab was 15 days (IQR 11-24), less than the 21 days which was deemed acceptable at the beginning 
of the pilot 
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Aboriginal and Torres Strait Islander People 
From June 2019, Aboriginal and Torres Strait Islander identity was an inclusion criterion for HIV and hepatitis 
C testing through the NSW DBS Pilot. A higher proportion of Aboriginal and Torres Strait Islander participants 
accessed testing in prison (63%) than community settings (34%). There were 60 Aboriginal and Torres Strait 
Islander participants who used the online self-registration pathway. 
 
Reach  

• 2137 Aboriginal and Torres Strait Islander people tested  

• 99% tested for hepatitis C 

• 92% tested for HIV 

• 72% men 

• 3% were men who have sex with men 

• 56% recently injected drugs 
 
Effectiveness 

• 38% not tested for HIV in the last two years 

• 43% not tested for hepatitis C in the last two years 

• 0.1% people newly diagnosed with HIV, both initiated treatment within 6 months 

• 17% diagnosed with hepatitis C, 47% initiated treatment within six months 
 
Implementation 

• In the community, assisted registration was available through sexual health services, needle syringe 
programs and drug treatment clinics but no Aboriginal Community Controlled Health Services. 

 
Case study: utility of DBS sampling in remote locations  
 
Diane (pseudonym), a young Aboriginal woman from a remote region took part in the NSW DBS Pilot at a 
sexual health clinic. Diane had a history of injecting drugs and had never been tested for HIV. The clinic was 
unable to enrol her in the study online because of poor internet coverage in the area. The Aboriginal Health 
Worker contacted the state-wide Sexual Health Infolink (SHIL) service for support to collect verbal consent 
and enrol Diane in the study over the phone. Diane’s DBS sample was mailed to the lab and within two 
weeks she received her HIV negative result via SMS. 
 
DBS sampling requires minimal equipment and can be easily stored, making it ideal for using in remote 
areas. Remote support from SHIL ensured people could participate in the study in spite of connectivity 
issues in remote settings. DBS is an important alternative for people who may not have easy access to 
health services and have never tested for HIV and hepatitis C. 
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Reach 
By the end of 2020, DBS was available through the pilot via online-self registration and assisted registration 
at 36 community sites and 21 prisons. 

How many DBS tests were performed? 

• 8696 tests performed  
• 2212 tests via online self-registration – that’s 25% of all tests 
• 6484 tests via assisted registration 
• 7392 unique participants 
• 130 tests via online self-registration per quarter (remained stable throughout) 
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People around the state registered online to test at home for HIV and hepatitis C 
 
Figure 5 - Number of hepatitis C (blue) and HIV (red) tests performed by postcode in the online self-registration pathway 
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The impact of COVID-19 on the NSW DBS Pilot 
Figure 6 demonstrates the impact of the first year of the pandemic on pilot implementation. Between Q1 
and Q2 2020: 
 

• The total number of tests halved, but online self-registrations stayed stable  
• 72% decrease in assisted registration, but returned to previous levels in Q3 
• Justice Health registrations dropped by 41% and then exceeded previous levels by Q3 

 
 
 
Figure 6 – Number of tests performed per quarter by registration pathway 
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Type of test - HIV and hepatitis C  
As the NSW DBS Pilot introduced more testing pathways and changed eligibility criteria, the proportion 
tested for each disease changed. Initially, all people eligible for hepatitis C testing were eligible for HIV 
testing. From the end of 2019, people eligible for hepatitis C testing could opt out of HIV testing. 
 

• Hepatitis C testing was added to the pilot in September 2017 
• Overall, 74% of participants were tested for both HIV and hepatitis C 

 
 

Figure 7 – Number of tests performed per quarter by HIV/hepatitis C 
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Demographics – who was tested in online self-registration? 
 
See Supplementary Analyses, Table 10 

• 1559 unique clients 
• 2212 tests 
• 99% were tested for HIV  
• 18% were tested for hepatitis C 
• 7% recently injected drugs 
• 86% male 
• 65% men who have sex with men 
• 87% in postcodes moderately or sparsely populated with gay men (12) 
• 31% aged < 25 
• 23% living outside major cities 
• 45% born outside of Australia and 31% in Asia or Africa 
• 27% don’t speak English at home 

Demographics – who was tested in assisted registration? 
 
See Supplementary Analyses, Table 10 

• 7392 tests performed 
• 5833 unique clients 
• 97% were tested for hepatitis C 
• 55% recently injected drugs 
• 92% were tested for HIV 
• 76% male 
• 36% Aboriginal and/or Torres Strait Islander 
• 29% aged > 45 
• 13% born outside Australia 
• 56% recently injected drugs 
• 57% tested in prison 
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Case study: utility of DBS in community outreach work 
 

 
Many of the sites who took part in the NSW DBS Pilot operate in a clinic but also offer outreach so they can 
deliver health services to people who are not already engaged.  
 
Christine (pseudonym) was a middle-aged Aboriginal woman who was not familiar with needle syringe 
program. When the service did outreach in a local neighbourhood, she expressed interest in taking part in 
the NSW DBS Pilot. While collecting a blood sample, staff were able to discuss Christine’s concerns about 
initiating hepatitis C treatment. After sending the sample to the lab and receiving the result, the site 
informed Christine that she had active hepatitis C infection. Christine initiated hepatitis C treatment within 
two months and was supported by the site through delivery of her DAAs and daily medication reminders, 
until she completed treatment.  
Site staff reported that DBS sampling was easy, non-intimidating and quick. This made it a great option for 
opportunistic testing when teams were on outreach. Dedicated processes to support treatment initiation 
can ensure people complete treatment despite not being engaged in other health services. 
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Who registered online and returned a DBS sample? 
 
See Supplementary Analyses, Table 11 
The proportion of returned samples stayed reasonably stable throughout the pilot period, including during 
the COVID-19 pandemic.  

• 64% of online self-registrations returned a sample to the lab 
• This is higher than comparable self-sampling services in England (55.5% November 2015 – October 

2017 (14)) 
• 78% of people aged >55 returned a sample 

 
Figure 8 – Number of online self-registrations and proportion of samples returned to lab by quarter 
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Effectiveness 
What was the HIV testing uptake in people not recently tested? 
 
See Supplementary Analyses, Table 12 

• 50% of the people tested for HIV in the pilot last tested more than two years ago or never 
• 53% of men who have sex with men in the online self-registration pathway had last tested for HIV 

more than two years ago or never. This is higher than the 2015-19 Sydney Gay Community Periodic 
Survey, which reported 22% of gay men had not tested in the previous year (15) 

 
The online self-registration pathway was more effective than assisted registration at testing people who 
reported no recent HIV test, overall and for key populations. 
 
 
Figure 9 – People not tested for HIV in the two years prior to enrolment by registration type 
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What was the hepatitis C testing uptake in people not recently tested? 
 
See Supplementary Analyses, Table 13 
A question on previous hepatitis C testing was introduced to the survey in September 2019 and so this 
information was only available for a subset of participants (n=4112). 
 
 

• In the online self-registration pathway, 74% of people tested for hepatitis C had not tested in the two 
years prior to registration compared to 43% in assisted registration 

• 90% of people who injected drugs had tested for hepatitis C in their lifetime. This is comparable with 
Australian 2017 estimates that 89% of people who inject drugs had a lifetime history of hepatitis C 
antibody testing (16) 

• Among participants in the assisted registration pathway, the proportion with no hepatitis C test in 
the two years prior to enrolment was 37% among Aboriginal and Torres Strait Islander people, 41% 
among people born in Australia and 32% among people who recently injected drugs 
 

Figure 10– People not tested for hepatitis C in the two years prior to enrolment by registration type 
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Who was newly diagnosed with HIV and who initiated treatment? 
 
See Supplementary Analyses, Table 15 
Of 6922 unique people tested for HIV, 10 people were newly diagnosed (0.1%) 

- 9 people newly diagnosed in the online self-registration pathway (0.6%) 
- 1 person newly diagnosed in prison (0.03%) 
- All were men and 8 were men who have sex with men 
- 4 were born outside of Australia 

Of 10 people newly diagnosed, 8 initiated treatment within 6 months. Of those who did not initiate 
treatment, one returned to his home country. 

Who was diagnosed with hepatitis C? 
See Supplementary Analyses, Table 16 and Table 17 

• Of 5960 unique clients, 878 (15%) had current hepatitis C infection 
o 17% via assisted registration in the community 
o 14% via assisted registration in prison 
o 5% via online self-registration 

• The proportion of people diagnosed via assisted registration in the community (17%) was 
comparable to Australian studies in drug treatment clinics (Estimated at 17% in ETHOS Engage (17)) 

• Aboriginal and/or Torres Strait Islander people, people who spoke English at home and recently 
injected drugs had a higher proportion of current hepatitis C infection in both online self-registration 
and assisted registration pathways. 

• Due to changes in the survey in 2019, the collection of data on gender was not consistent. The 
category “other” is defined as non-binary, gender fluid, different identity or prefer not to answer 
(options only available from 2019 onwards) and 23% (12/53) of people categorised as “other” were 
diagnosed with current hepatitis C infection 

Figure 11– Proportion of people diagnosed with hepatitis C 
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Who initiated treatment after being diagnosed with hepatitis C? 
See Supplementary Analyses, Table 18 and Table 19 

• Of the 878 people with current hepatitis C infection: 
o 61% had a confirmatory test within six months  
o 45% initiated hepatitis C treatment within six months 

• Treatment initiation was higher in assisted registration in prison than community (61% vs 27%) 
• Treatment initiation was higher in men than women (49% vs 32%) 
• Treatment initiation was higher among Aboriginal and Torres Strait Islander people than other 

participants (49% vs 42%) 
• Treatment initiation was higher among people living in major cities (47% vs 31%) 
• People aged under 25 had a higher proportion of treatment initiation (61%) than all other age groups 

 
Figure 12– Proportion of people who initiated treatment within six months after being diagnosed with hepatitis C 
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Case study: challenges in linkage to care for people diagnosed in the community 
 

 
While attending a drug and alcohol service, Maria (pseudonym) decided to take part in the NSW DBS Pilot 
using the assisted registration pathway. Maria injected drugs and had a history of incarceration. She wanted 
to test for HIV and hepatitis C because she had not tested in the few years prior. Staff at the service helped 
her register for the study and collected a DBS sample which was sent to the lab. When she was diagnosed 
with hepatitis C, SHIL delivered the results by phone. Maria was keen to start treatment and agreed for SHIL 
to liaise with her drug and alcohol service to arrange linkage to care. The clinic referred SHIL to a GP but the 
GP did not respond over three months of repeated contact by phone and email until Maria was considered 
lost to follow-up.  
 
There were challenges in integrating the NSW DBS pilot at the site level. While testing at community sites 
reached key populations and found a relatively high prevalence of hepatitis C, only 27% of people initiated 
treatment within six months. Participating sites need clear care pathways for people diagnosed by DBS 
sampling.  
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How acceptable was the pilot to people using online self-registration? 
A survey of acceptability was introduced in June 2017 with participants in online self-registration. Of 259 
respondents, 80% were men who have sex with men. 
 

• The NSW DBS Pilot process was assessed as quite or very easy by 96% of respondents. 
•  “Understanding how to do the test” and “Ordering the test” was assessed as quite or very easy by 

95% and 93% of respondents respectively. 
• The most difficult part of the process was “Getting enough blood to fill five circles” - assessed as 

quite or very easy by 63%. 
 
Figure 13 – Survey results on ease of use and helpfulness of instructions for online self-registration pathway (N=259), NSW DBS Pilot 
June 2017 

 
 

 
 
The survey also asked people what they liked and disliked about online self-registration 

• The majority of respondents liked that they could test in private (91%), it was convenient (88%) and 
free (87%) 

• Around a third disliked that the DBS test did not allow for a full sexual health check (38%) and 
around a fifth disliked the waiting time to receive the result (22%)  
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“I was more comfortable having the test this way as I felt 
that I didn't have to explain to anyone why I was taking it”  
 

Survey respondent who used the online self-registration pathway. 
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Table 1 - Survey results on likes and dislikes for online self-registration pathway, NSW DBS Pilot June 2017 

 

 Overall 
  N % col 

Total 259  
I liked…   
I can test in private 236 91% 
It is convenient  227 88% 
It is free   226 87% 
No need to go to a doctor or clinic just to have a test  214 83% 
It is quick  182 70% 
Allows me to test when I want  164 63% 
It is less embarrassing than asking for a test at a clinic        149 58% 
Does not require much blood to be taken 90 35% 
Does not involve needles 52 20% 

   
I disliked…   
Not possible to have a full sexual health check at the same 
time  98 38% 

The waiting time to receive the result  58 22% 
Having to post it     17 7% 
It involves blood for testing   16 6% 
Difficult to perform  12 5% 
No health professional was there when I tested 6 2% 
Being alone when I took my sample  3 1% 
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Adoption 
How many sites now have capacity to perform DBS testing? 
 
By the end of 2020, DBS via assisted registration was available through the pilot at 36 community sites and 
21 prisons. 
 
Dried Blood Spot testing is offered by a range of government services in every NSW Local Health District. 
These include Drug and Alcohol Services (such as opioid treatment programs), Needle and Syringe 
Exchange services, HIV and related Program services, Sexual Health services, Liver Clinic services, and 
outreach to community pharmacies and community-based organisations such as homelessness services. 
Testing occurs at fixed sites and also via outreach to neighbouring suburbs and towns within each region. 

DBS testing was also offered by three private sites ACON, The Gender Centre and WHOS Drug Rehab 
service.  

The NSW DBS Pilot offered testing at 21 prisons. It was primarily deployed through testing “blitzes” where 
staff from Justice Health offer HIV and/or HCV testing to a large number of people at one site over 2-3 days. 

A core aim of the assisted testing pathway was to recruit and on-board new sites that previously had limited 
HIV or hepatitis C testing capacity and can now offer it as a viable testing alternative. 

• Sites included sexual health services, drug treatment clinics and needle syringe programs 

• 36 sites had received approval to participate in the study by the end of 2020 

Figure 14 – Number of sites participating in assisted registration and tests performed in the community by quarter 
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Implementation 
Which sites returned samples after DBS kits were distributed to them? 
For the assisted registration pathway, 13,814 DBS kits were distributed to sites. Overall, 50% of those had 
returned a sample by the end of 2020.  
 
Sites and events that had not signed up to the pilot to distribute kits to participants to complete at home. A 
stocktake is needed to understand whether sites are storing kits that have not been distributed, or if kits 
have been distributed which have not been returned. There is some indication of low return rates when kits 
were provided to take home. 
 
Table 2 – Distribution and return of testing kits by site 

 
Number 
distributed 

Number 
returned 

% 
returned 

Total 13814 6938 50% 
Justice Health and Forensic Mental Health 
Network 5070 3815 75% 
Kirketon Road Centre 1201 797 66% 
ACON 1080 54 5% 
Illawarra Shoalhaven Drug & Alcohol Service 660 244 37% 
Pharmacy and other 483 121 25% 
South Western Sydney LHD 470 220 47% 
Sydney LHD 450 64 14% 
Nepean Blue Mountains 400 269 67% 
Far Western Primary Health Care 350 83 24% 
South Western Sydney Drug Health Service 340 254 75% 
Festival/event 339 47 14% 
Mid North Coast 330 125 38% 
Western Sydney Drug Health Service 310 130 42% 
South Western Sydney Liver 210 70 33% 
Northern NSW 200 12 6% 
Sydney Drug Health Services 180 98 54% 
Western NSW 180 34 19% 
iCHAT 150 104 69% 
Rankin Court 140 92 66% 
The Beaches Clinic 140 19 14% 
Orange 120 102 85% 
The Gender Centre 120 2 2% 
Liverpool Sexual Health 130 29 22% 
Lismore Liver Clinic 100 20 20% 
Sydney Gastro and Liver 100 39 39% 
WHOS 100 0 0% 
DACS undefined 81 22 27% 
Northern Sydney Drug and Alcohol Brookvale 70 24 34% 
NUAA 70 19 27% 
Southern NSW LHD 70 1 1% 
Hunter New England Drug and Alcohol Service 50 4 8% 
Illawarra Shoalhaven Sexual Health 50 14 28% 
Northern Sydney Drug and Alcohol Service 40 8 20% 
The Orana Centre 30 2 7% 
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What proportion of returned DBS cards had sufficient sample? 
 

A standardised training was provided to NSW DBS Pilot sites to ensure adherence to the protocol. Training 
included best practice on sample collection: collecting at least three full spots on blood on the DBS card. By 
the end of 2017, it was noted by the laboratory that the quality and suitability of samples from people self-
sampling (ie. unassisted) was poor and not consistent with the requirements of the protocol. A visual aid 
was introduced into the kits and online instructions at this time which improved adherence to the protocol 
(Figure ). 
 

• 90% of cards had the three full spots was but this rose throughout the pilot 
• For online self-registration, the average proportion of cards with three full spots was 52% until the 

end of 2017, compared to 81% for the period after the introduction of the visual aid for sample 
collection (2018-2020) 
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Figure 15 – Visual aid to assist in collection of DBS sample 
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Figure 16 – Proportion of DBS cards returned with three full spots by quarter and registration type 

 
 
 
 
 

 

 

 

 

 

 

 

 

What was the time from registration to arrival of sample in lab? 
 
Median time from registration to receipt of sample in the lab was longer for online self-registration given the 
additional time needed for the sampling kit to be delivered to homes by post. 

• 15 days (IQR 11-23) was the median number of days from online self-registration to testing in lab 
• The time from collection to arrival in lab was higher for online self-registrations. This could reflect a 

longer wait time at home or a longer delivery time due to location 
• Time from arrival in lab to test was similar across registration types 
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Figure 17 – Median number of days of each stage of DBS testing by registration type 
 

 
 

What was the cost per test, diagnosis and treatment initiation for HIV and hepatitis C? 

See Annex 4 for methodology. 
Health economic and costing analyses of the NSW DBS Pilot are critical to inform decision making about 
the relative efficiency of DBS testing for further scale-up and implementation in NSW. As such, this analysis 
forms a critical component of the evaluation of the NSW DBS Pilot.  
This section reports the total program costing for the NSW DBS Pilot. The work will inform a second phase of 
the analysis, a cost-effectiveness and budget impact analyses for hepatitis C.  
 
NSW DBS Pilot program overall cost 
Total costs of the pilot program were estimated from the provider/funder perspective for the period of 
November 2016 to December 2020. Total costs associated with delivering the intervention included online 
self-registration and assisted registration pathways. Costs were sourced from the financial information 
provided by the DBS pilot program and included participant registration, DBS testing site staff time, 
pathology lab, and pilot program coordination. Total cost of the DBS pilot program over 4 years was $2 
million (Table 3).  
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Table 3 - DBS Pilot Program Costs (base case) 

Registration Postal pathway Setting pathway Total costs 
Fixed cost $163,286 $283,668 $446,954 
Variable cost $53,419 $53,689 $107,108 
Testing site staff  Community Prison  
Negative case - $61,578 $104,942 $166,520 
Positive case - $22,467 $98,826 $121,293 

 
Pathology lab HIV only Hepatitis C 

only 
HIV + 

hepatitis C  

DBS test $44,761 $37,295 $470,523 $552,578 
HIV Western Blot test $4,711 - -      $4,711 

 
Program coordination   
Coordination      $568,325 $568,325 
Training        $77,796  $77,796 
Total Program Costs  $2,045,285 
 
Common costs shared by HIV and hepatitis C combined tests were allocated in two ways: equal distribution 
and marginal distribution (hepatitis C as the main test). Costs are reported at three levels: direct cost only, 
operational cost (direct and indirect costs), total program cost (Table 4). 
 
Direct Cost 
Direct costs contained the minimum resource requirements to perform a DBS test. They include variable 
costs of DBS testing kit consumables, delivery postage of kits, site staff time, laboratory testing, and 
Western Blot confirmation for HIV. Direct costs for HIV and hepatitis C were $300,666 and $651,544 
respectively by equally distributed shared costs. 
 
Operational Cost (base case) 
The base case of the cost analysis in this report was built on operational costs (direct testing costs plus 
indirect fixed costs). The base case reflected upon the resource requirements of performing test and 
reporting results and communication with sufficient capacity between staff and participants as well as staff 
between lab/sites/SHIL. In addition to the direct costs of performing a DBS test, there were fixed costs of IT 
facilities, Sexual Health Information Line (SHIL) staff, pilot promotion and translation, and site staff training 
for DBS sampling. Costs for HIV and hepatitis C in the base case were $588,521 and $888,439 respectively 
by equally distributed shared costs. 
 
Total Program Cost 
Total program costs denoted the overall financial requirements of the NSW DBS pilot program in the 4.1 
years since it commenced operation. It encompassed direct, indirect, and program coordination costs. 
Total program costs for HIV and hepatitis C were $900,280 and $1,145,006 respectively by equally 
distributed shared costs. 
 
Average cost per test 
Over 4.1 years, there were 8134 HIV and 6694 hepatitis C tests performed. By equally distributing the shared 
costs, the average cost per HIV test was $37 and $97 for hepatitis C test. In the case that people were 
primarily tested for hepatitis C with HIV as an optional add-on, the average cost per HIV test would be $22 
and $115 for hepatitis C by attributing the shared costs to hepatitis C (Table 4). The second approach by 
marginal distribution of the shared costs provides an indication for future decision making based on 
costings where the setting is primarily offering hepatitis C testing, with or without HIV test. 
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Table 4 - Costs of testing for HIV and hepatitis C by three levels with shared costs distribution by two approaches 

 I: Equal distribution II: Marginal distribution 
Cost ($A) HIV Hepatitis C HIV Hepatitis C 
Direct cost $300,666 $651,544 $181,982 $770,228 
Operational cost $588,521 $888,439 $469,837 $1,007,123 
Total program cost $900,280 $1,145,006 $781,596 $1,263,689 
     
Test 8134 6694 8134 6694 
Direct cost per test $37 $97 $22 $115 
     
Outcome (Person)     
DBS diagnosis & follow-up 10 878 10 878 
Treatment initiated 8 393 8 393 
     
cost per diagnosed case      
Direct cost $30,067 $742 $18,198 $877 
Operational cost $58,852 $1,012 $46,984 $1,147 
Total program cost $90,028 $1,304 $78,160 $1,439 
     
cost per treatment 
initiated     

Direct cost $37,583 $1,658 $22,748 $1,960 
Operational cost $73,565 $2,261 $58,730 $2,563 
Total program cost $112,535 $2,914 $97,699 $3,215 

 
Cost-outcome analysis 
Cost-outcome ratios are reported by average cost per diagnosed case and average cost per treatment 
initiated. 
The cost of newly diagnosing a person with HIV in the NSW DBS Pilot was $30,000~$90,000 and the cost of 
initiating treatment for a person newly diagnosed was $38,000~$113,000.  
For the base case of hepatitis C, considering the operational cost (direct plus indirect costs), the average 
cost per diagnosis was $1,000~$1,100 per case detected. The average cost hepatitis C treatment initiation 
was $2,300~$2,600 (Table 4). 
Considering the assisted registration pathway, it was less expensive to diagnose one person with current 
hepatitis C infection in the community than in the prison ($769 vs. $1029 in the base case with operational 
cost). It was more expensive for one person to initiate treatment in the community than in prison ($2,845 vs. 
$1,700) because of higher treatment uptake in the prison (27% community vs. 61% prison). Through the 
online self-registration pathway, the average cost of a diagnosing current hepatitis C infection was almost 
five times more than the average cost by assisted registration in the community (Table 5, Figure 18). 
If a DBS program primarily tests for hepatitis C and so hepatitis C incurs the shared costs (e.g. postage, 
testing site staff time) for combined HIV and hepatitis C tests, the average cost for one hepatitis C diagnosis 
would increase from $769 to $887 in the community and $1,029 to $1,179 in prison. The average cost per 
one hepatitis C treatment initiation would increase from $2,845 to $3,280 in the community and $1,700 to 
$1,948 in prison (Table 6). 
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Table 5 - Costs and average costs per case in three testing settings with shared costs equally distributed 

 Self-sampling Community Prison 
Cost ($A) HIV HCV HIV HCV HIV HCV 
Direct cost $97,332 $31,177 $93,558 $224,060 $122,499 $382,709 
Operational cost $247,919 $57,491 $170,560 $301,517 $213,975 $484,621 
Total program cost $332,585 $72,286 $274,352 $405,922 $337,276 $621,988 
       
Outcome (Person) HIV HCV HIV HCV HIV HCV 
DBS diagnosis & follow-up 9 15 0 392 1 471 
Treatment initiated 7 2 0 106 1 285 
       

$ per diagnosed case       

Direct cost $10,815 $2,078 - $572 $122,499 $813 
Operational cost $27,547 $3,833 - $769 $213,975 $1,029 
Total program cost $36,954 $4,819 - $1,036 $337,276 $1,321 
       

$ per treatment initiated       

Direct cost $13,905 $15,589 - $2,114 $122,499 $1,343 
Operational cost $35,417 $28,746 - $2,845 $213,975 $1,700 
Total program cost $47,512 $36,143 - $3,829 $337,276 $2,182 

 
 
 
 
Figure 18 - Average cost per hepatitis C case diagnosed and treatment initiation in three testing settings 
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Table 6 - Costs and average costs per case in three testing settings with shared costs incurred by hepatitis C testing. 

 Online self-
registration 

Assisted registration, 
community 

Assisted registration, 
prison 

Cost ($A) HIV HCV HIV HCV HIV HCV 
Direct cost $95,263 $33,246 $47,411 $270,206 $52,030 $453,178 
Direct + Indirect cost $245,850 $59,560 $124,414 $347,664 $143,507 $555,090 
Total program cost $330,516 $74,355 $228,206 $452,069 $266,807 $692,457 
       

Outcome (Person) HIV HCV HIV HCV HIV HCV 
DBS diagnosis & 
follow-up 9 15 0 392 1 471 

Treatment initiated 7 2 0 106 1 285 
       

$ per diagnosed case       

Direct cost $10,585 $2,216  $689 $52,030 $962 
Direct + Indirect cost $27,317 $3,971  $887 $143,507 $1,179 
Total program cost $36,724 $4,957  $1,153 $266,807 $1,470 
       
$ per treatment 
initiated 

      

Direct cost $13,609 $16,623  $2,549 $52,030 $1,590 
Direct + Indirect cost $35,121 $29,780  $3,280 $143,507 $1,948 
Total program cost $47,217 $37,177  $4,265 $266,807 $2,430 

 

 

Sensitivity Analysis 
Sensitivity analyses were conducted on the labour costs of the laboratory testing as preparation of the DBS 
puncture and testing procedures for the combined HIV and hepatitis C does not require two times of the 
time as to single test. The base case took the labour cost $8.75 per single test and $0 marginal cost for the 
second test ($8.75 + $0 for HIV+ hepatitis C). The low and high ranges of the labour cost per test were $0 
(labour exclusive) and $17.5 ($8.75 marginal cost for the second test) respectively1. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
1 Use of three different estimates of laboratory labour cost does not have significant impact on the average cost of case diagnosed 
(hepatitis C $1,012, ranges $976~$1,042) and treatment initiation (hepatitis C $2,261, ranges $2,180~$2,329).  
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Table 7 presents the costs and average costs with low estimates of pathology labour costs and Table 8 with 
high estimates of pathology labour costs. 

 
Table 7 - Costs and average costs with low estimate of pathology labour costs (labour exclusive) 

 I: Equal distribution II: Marginal distribution 
Cost ($A) HIV HCV HIV HCV 
Direct cost $256,290 $619,768 $164,403 $711,655 
Operational cost $544,145 $856,663 $452,259 $948,550 
Total program cost $855,904 $1,113,230 $764,017 $1,205,117 
     
Direct cost per test $32 $93 $20 $106 
     
Cost per diagnosed case      
Direct cost $25,629 $706 $16,440 $811 
Operational cost $54,415 $976 $45,226 $1,080 
Total program cost $85,590 $1,268 $76,402 $1,373 
     
cost per treatment 
initiated     

Direct cost $32,036 $1,577 $20,550 $1,811 
Operational cost $68,018 $2,180 $56,532 $2,414 
Total program cost $106,988 $2,833 $95,502 $3,066 

 
Table 8 - Costs and average costs with high estimate of pathology labour costs (labour inclusive) 

 I: Equal distribution II: Marginal distribution 
Cost ($A) HIV HCV HIV HCV 
Direct cost $327,463 $678,341 $235,576 $770,228 
Operational cost $615.318 $915,236 $523,431 $1,007,123 
Total program cost $927,077 $1,171,802 $835,190 $1,263,689 
     
Direct cost per test $40 $101 $29 $115 
     
Cost per diagnosed case      
Direct cost $32,746 $773 $23,558 $877 
Operational cost $61,532 $1,042 $52,343 $1,147 
Total program cost $92,708 $1,335 $83,519 $1,439 
     
Cost per treatment 
initiated     

Direct cost $40,933 $1,726 $29,447 $1,960 
Operational cost $76,915 $2,329 $65,429 $2,563 
Total program cost $115,885 $2,982 $104,399 $3,215 
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Maintenance 
Who tested more than once in the pilot? 
See Supplementary Analyses, Table 14 
People were considered having tested more than once if they have tested more than once within a year, with 
first test prior to 31 December 2019. 
 
Testing more than once reflects ongoing use of the NSW DBS Pilot. 

• 10% from the assisted registration pathway tested more than once 
• 19% from the online self-registration pathway tested more than once 

 
The proportion of people returning for testing was higher in young people, people outside of major cities and 
men who have sex with men. 
 

• 16% of people aged <25 tested more than once 
• 16% of people living outside major cities tested more than once 
• 20% of men who have sex with men tested more than once 

How many sites are still participating? 
36 sites have approval and completed the required training to participate in the NSW DBS Pilot. 80% (29/36) 
performed testing in the last six months of this evaluation, indicating they are active in recruiting 
participants to the NSW DBS Pilot. 

Number of sites which will participate 
At the end of 2020, there were an additional 11 sites in the process of being approved to participate in the 
NSW DBS Pilot: 

- Central Coast HARP/DACS 
- HNE DACS (Southern) 
- Northern Sydney Primary and Community Health 
- NSLHD Brookvale Community Health 
- Western NSW Mental Health & Drug and Alcohol Service 
- Junee Correctional Centre 
- Clarence Correctional Centre 
- Matthew Talbot Hostel 
- NSW Users and AIDS Association 
- Hepatitis NSW 
- Pharmaceutical Society of NSW 

What aspects of the pilot were modified during implementation? 
Aspects of the NSW DBS Pilot were modified over time to facilitate maintenance:   

• For assisted registration, sites operating in places without Wi-Fi could complete a paper-based form 
for participants and enter it online later. The paper-based form was adapted during implementation 
to make it user friendly. 

• For online self-registration, the webpage was optimized to improve user experience and reduce 
errors with data collection e.g.  a closed field for date of birth replaced the drop-down date 
selection. 

• Testing kit packaging was changed to increase efficiency and reduce cost e.g. some prepared 
without cardboard cover for sites or provided as components for prisons. 
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Conclusion 
• The NSW DBS Pilot improved the reach of HIV and hepatitis C testing for a range of priority 

populations and people who had not recently received testing 
• Overall, ten new HIV diagnoses were detected: nine via online self-registration and one via assisted 

registration in prison. No new HIV diagnoses were detected via assisted registration in community 
settings 

• There was low uptake of hepatitis C DBS testing via the online self-registration pathway, but the 
proportion of people with current hepatitis C infection among people who recently injected drugs 
was comparable to other settings 

• Prison settings accounted for a high proportion of hepatitis C DBS tests in the NSW DBS Pilot and 
reported high treatment uptake 

• Treatment uptake for hepatitis C testing in the community is lower than in prison but comparable 
with standard of care and demonstrates success in expanding the reach of testing for priority 
populations 

• There are disparities in hepatitis C treatment uptake across settings 
• The average cost per HIV treatment initiation following new diagnosis in the online self-registration 

pathway was $35,417 
• The average cost per HIV treatment initiation following new diagnosis in prison was $213,975 
• The average cost per hepatitis C treatment initiation in the online self-registration pathway was 

$28,746 
• The average cost per hepatitis C treatment initiation in the assisted registration pathway in the 

community was $2,845   
• The average cost per hepatitis C treatment initiation in the assisted registration pathway in prison 

was $1,700 

The results of this evaluation should be used to identify efficiencies and inform targeted testing for the 
remaining years of the NSW DBS Pilot. 
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What should be in place to sustain the pilot? 
A number of operational and structural factors will mediate the sustainability of the current model of DBS 
testing. 

Operational factors 

1) Communication of results – NSW Sexual Health Infolink played a pivotal role in delivering results to 
people diagnosed via online self-registration, but also assisted registration when sites were unable 
to do so. NSW Sexual Health Infolink also provided remote troubleshooting for people being tested 
and for staff at sites. 

2) Clear and simplified pathways to care – the evaluation identified disparities in treatment uptake 
between different registration pathways. Sites with high proportions of treatment initiation can share 
their learnings with other sites to reduce gaps in the care cascade. 

3) Supporting people through diagnosis and treatment – peer support was available at some sites to 
facilitate engagement in testing and treatment uptake. 

4) Laboratory costs – ongoing costs borne by the laboratory included pathology, kit contents and 
preparation, postage of kits, distribution and maintenance of a results database. 

Structural factors 

1) Therapeutic Goods Administration (TGA) approvals – in order for testing to be performed outside of 
the research pilot, and further reduce barriers to testing, the use of DBS as a sample type for HIV and 
HCV RNA testing must be approved by TGA. The results from this report should encourage 
manufacturers to apply to the TGA to approve the use of alternative sample types such as DBS with 
their assays. 

2) A health economics justification– results presented in the report show variation in reach and 
effectiveness according to the registration pathway and setting. The subsequent section presents 
the total program costing for the NSW DBS Pilot. This will inform an ongoing cost-effectiveness and 
budget impact analysis for hepatitis C testing which will compare the NSW DBS Pilot components to 
standard of care. 

Implications for practice 

• Hepatitis C DBS testing in prison could be scaled up with additional resources to support more 
frequent testing “blitzes” and expand to private prisons. 

• DBS testing for hepatitis C via assisted registration for in prisons and community settings should 
continue to be offered. 

• DBS testing for HIV infection via the online self-registration pathway should continue to be offered to 
priority populations at increased risk of HIV infection given its ability to reach significant numbers of 
people who have not tested recently. 

• DBS testing for hepatitis C infection via the online self-registration pathway shows promise and the 
low uptake so far in the pilot could be improved with promotional strategies to reach people who 
inject drugs who may not access other services. 

• Where DBS testing is offered in community or prison settings, consider only including HIV testing if 
specific HIV risk factors are identified. 

• The success in reaching priority populations in the community settings could be enhanced by 
ongoing promotion of the NSW DBS Pilot through targeted health promotion activities and 
communication strategies tailored to specific populations. 

• In-depth interviews with providers could provide important insights into barriers and facilitators to 
enhance DBS testing. 
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Appendices  
Annex 1: Outcome Definitions 
Sample returned 
Completed registration and date of DBS card received in lab is recorded.  
Source online registration: https://www.dbstest.health.nsw.gov.au/ 
Source DBS card received in lab: Lab data 
 
Tested for HIV in last 2 years  
A binary variable “Tested for HIV in last 2 years” Yes/No was constructed from the question “Last time you 
were tested for HIV?”. 
Source: https://www.dbstest.health.nsw.gov.au/ 
 
Tested for hepatitis C in last 2 years  
In September 2019, the question “Last time you were tested for hepatitis C?” was introduced. A binary 
variable “Tested for hepatitis C in last 2 years” Yes/No was constructed from this. 
Source: https://www.dbstest.health.nsw.gov.au/ 
 
Repeat testers 
Individual identifier constructed for tests performed: first two letters of first name, first two letters of second 
name, date of birth. 
Source identifier: https://www.dbstest.health.nsw.gov.au/ 
Source test performed: Lab data 
 
HIV Test positivity 
Positive test result recorded. People already diagnosed with HIV excluded from analysis. 
Source: Lab data. 
 
Hepatitis C Test positivity 
Positive test result recorded.  
Source: Lab data. 
 
Confirmatory test performed 
Treatment initiation is defined as HIV/hepatitis C confirmatory test performed in the 6 months following 
registration.  
Source for online registration/ assisted when sites not responsible for follow-up: NSW Sexual Health Infolink 
database.  
Source for assisted registration: Site follow-up spreadsheet.  
 
Treatment initiated 
Treatment initiation is defined as HIV/hepatitis C treatment prescribed in the 6 months following 
registration. For participants who did not initiate treatment, sites will select reason why from a number of 
options.    
Source for online registration: NSW Sexual Health Infolink database.  
Source for assisted registration: Site follow-up spreadsheet.  
 
Acceptability 

The acceptability survey was launched in June 2017 was administered via Survey Monkey and participants 
are prompted to complete the survey through text message reminders within 1 month of receiving a result 
from a DBS test. Questions focus on testing acceptability, ease of use overall and for various steps of self-
collection, and their preferences for accessing and using DBS HIV/hepatitis C self-collection in the future.  

Source for online registration: SurveyMonkey responses.  

https://www.dbstest.health.nsw.gov.au/
https://www.dbstest.health.nsw.gov.au/
https://www.dbstest.health.nsw.gov.au/
https://www.dbstest.health.nsw.gov.au/
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 Annex 2: General Considerations for Data Analysis  
 
Statistical Methods 
Analysis results will be presented using descriptive statistics.  For categorical variables, the number (n) and 
percentage of participants in each category will be presented.  For continuous variables, the number of 
participants (n), mean and standard deviation (SD), median, interquartile range (IQR, Q1-Q3), range 
(minimum, maximum) will be reported. 
Statistical tests will be 2-sided and performed at the 5% significance level unless specified.  All P values will 
be reported to three decimal places.  P values smaller than 0.001 will be reported as P<0.001. 
For the analysis of categorical outcomes Chi-squared tests or exact equivalents (for small numbers) will be 
used.   

Data Handling Conventions 
Registration type 
For the analyses of registration type, the https://www.dbstest.health.nsw.gov.au/ registration database was 
used. Two variables “Do you require a DBS testing kit?” and “Is somebody helping to collect the sample?” 
were used to identify registration types: 
  
 Do you require a DBS testing 

kit? 
Is somebody helping to collect 
the sample? 

Online registration Yes No 
Assisted registration No Yes/No 
 
Variation: The question “Is somebody helping to collect the sample” was introduced in 2019, so for cases 
pre-2019 the Kit Code was used to identify kits that had been distributed for off-site distribution. 
 
Gender 
The variable gender was recoded to align with the most recent version of the survey. 
 Gender 
 Man Woman Other 
Pre 2019 Male, transgender 

man 
Female, transgender 
woman 

 

2019 onwards Male Female Non-binary, gender fluid, 
different identity, prefer not to 
answer 

 
Transgender 
The variable transgender was recoded to align with the most recent version of the survey. 
 Transgender 
 Yes No 
Pre 2019 Transgender man, transgender 

woman 
 

2019 onwards Was this the gender you were 
assigned at birth? (No) 

Was this the gender you were 
assigned at birth? (Yes) 

 
Aboriginal and/or Torres Strait Islander 
Five categories were recoded into a binary variable “Aboriginal and/or Torres Strait Islander”  
Yes (Aboriginal, Torres Strait Islander, Both Aboriginal and Torres Strait Islander).  
No (Neither Aboriginal or Torres Strait Islander, Prefer not to say). 
 

https://www.dbstest.health.nsw.gov.au/
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Major city postcode 
The postcode provided at registration was used to code registrations according to the Accessibility and 
Remoteness Index of Australia (ARIA+) and categorised into Major Cities of Australia or other (Including 
Inner regional Australia, Outer Regional Australia, Remote Australia, Very Remote Australia). 
 
Men who have sex with men 
A binary variable was created based on the answer male for both variables “Gender” and “When you have 
sex, who do you have sex with?” 
 
In 2019, the survey changed the responses to the question “When you have sex, who do you have sex 
with?”. Answers were recoded as below. 
 
 When you have sex, who do you have sex with? 
 Men  Women 
Pre 2019 Men only, men and 

women 
Women only/ men and 
women 

2019 onwards Men, trans men Women, trans women 
 
Sexual partner from Asia or Africa 
A binary variable was created based on the responses to “Where have your sexual partner(s) been from 
(since your last HIV test or ever if you have never had a HIV test)?” In 2019, the survey changed the 
responses to this question from a multichoice response to multiple variables. 
 
 Sexual partner from Asia or Africa 
 Yes  No 
Pre 2019 Any combination of responses which 

includes Asia and/or Africa 
 

2019 onwards Asia, Africa  
 
Born outside of Australia 
The variable “Country of birth” was recoded into “Born outside of Australia” with three categories: No (Born 
in Australia), Yes (Born in Asia or Africa), Yes (Born in other country). 
 
Speaks English at home 
The variable “Language spoken at home” was recoded into a binary variable “Speaks English at home”: No 
(Speaks language other than English), Yes (Speaks English at home). 
 
Recently injected drugs 
In 2019, the survey changed the responses to the question about injecting drug use changing the time 
period from “In last 12 months” to “In last month”. This is reported as “Recent injecting drug use”. 
 
 Recent injecting drug use 
 Yes No 
Pre 2019 In last 12 months More than 12 months 

ago/never 
2019 onwards In last month More than one month 

ago, never 
 
Assisted registration site code 
The site of assisted registration was defined according to the https://www.dbstest.health.nsw.gov.au/ 
registration database.  
 
Variation: If missing, the site code was replaced with the site code provided in the lab database. 

https://www.dbstest.health.nsw.gov.au/
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Been to prison 
Removed because it was introduced Sept 2019. The variable “Been to prison” was first collected in 
September 2019. Post-September 2019, anybody answering Yes to “Ever been in prison?” or who registered 
via Justice Health was coded as “Yes”. 
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Annex 3: Supplementary Analyses  
 

Assisted DBS tests performed in assisted registration, by local health district (excluding Justice 
Health) 
 

• Testing for people registered via assisted registration was carried out in 12 Local Health Districts 
(LHDs) and St Vincent’s Health Network.  

• 78% of tests for people registered via assisted registration were carried out in five LHDs: South 
Eastern Sydney, South Western Sydney, Illawarra Shoalhaven, Nepean Blue Mountains and Sydney. 

• South Eastern Sydney consistently performed a high number of tests since the introduction of the 
assisted registration pathway in 2018, 84% of those were performed at Kirketon Road Centre sites. 

 

Figure 19 - Number of tests performed per quarter in assisted registration pathway by site Local Health District (LHD), NSW DBS Pilot 
November 2016-December 2020 
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DBS tests performed by LHD  
 
Table 9 - Tests performed per year by site LHD (excluding Justice Health), NSW DBS Pilot November 2016-December 2020 

 Total 2018 2019 2020 

 N %col n %col n %col n %col 
South Eastern Sydney LHD 927 34% 162 63% 365 45% 400 24% 
South Western Sydney LHD 504 18% 0 0% 77 9% 427 25% 
Nepean Blue Mountains LHD 248 9% 0 0% 62 8% 186 11% 
Illawarra Shoalhaven LHD 245 9% 15 6% 47 6% 183 11% 
Sydney LHD 224 8% 42 16% 122 15% 60 4% 
Mid North Coast and 
Northern NSW LHD 143 5% 2 1% 19 2% 122 7% 
Western NSW LHD 132 5% 0 0% 24 3% 108 6% 
Western Sydney LHD 107 4% 17 7% 25 3% 65 4% 
St Vincent's Health Network 75 3% 5 2% 13 2% 57 3% 
Far Western NSW LHD 56 2% 15 6% 32 4% 9 1% 
Hunter New England LHD 25 1% 0 0% 5 1% 20 1% 
Northern Sydney LHD 23 1% 0 0% 0 0% 23 1% 
Southern NSW LHD 18 1% 0 0% 15 2% 3 0% 
Total 2757  258  816  1,683  
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Table 10 - Characteristics of people tested by registration type, NSW DBS Pilot November 2016-December 2020 

Variables 
People tested Online self-registration Assisted registration 

N %col n %col n %col 
Total 7392  1559  5833  
Test performed       

HIV + hepatitis C 5467 74% 269 17% 5198 89% 
HIV only 1441 19% 1282 82% 159 3% 
Hepatitis C only 484 7% 8 1% 476 8% 

Gender       
Men 5752 78% 1340 86% 4412 76% 
Women 1573 21% 205 13% 1368 23% 
Non-binary/ other 67 1% 14 1% 53 1% 

Age       
=<25 1194 16% 490 31% 704 12% 
25-34 2308 31% 607 39% 1701 29% 
35-44 1981 27% 243 16% 1738 30% 
45-54 1279 17% 120 8% 1159 20% 
>55 630 9% 99 6% 531 9% 

Aboriginal and/or Torres Strait Islander     
No 5255 71% 1499 96% 3756 64% 
Yes 2137 29% 60 4% 2077 36% 

Major city postcode       
No 901 12% 354 23% 547 9% 
Yes 6491 88% 1205 77% 5286 91% 

Men who have sex with men      
No 6054 82% 548 35% 5506 94% 
Yes 1338 18% 1011 65% 327 6% 

Sexual partner from Asia or Africa      
No 6171 83% 981 63% 5190 89% 
Yes 1221 17% 578 37% 643 11% 

Born outside of Australia      
No 5896 80% 845 54% 5051 87% 
Yes, Asia or Africa 757 10% 489 31% 268 5% 
Yes, other 739 10% 225 14% 514 9% 

Speaks English at home      
No 813 11% 418 27% 395 7% 
Yes 6579 89% 1141 73% 5438 93% 

Recently injected drugs      
No 3780 51% 1436 92% 2344 40% 
Yes 3360 45% 98 6% 3262 56% 
Prefer not to say 250 3% 23 1% 227 4% 

Assisted registration setting      
Community     2523 43% 
Justice Health     3310 57% 
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Table 11 - Characteristics of online registrations by return of sample to lab, NSW DBS Pilot November 2016-December 2020 

Variables 
Total online 
registrations 

Did not return DBS 
sample to lab 

Returned DBS 
sample to lab 

N %col n %row n %row 
Total 3506  1258 36% 2248 64% 
Test performed       

HIV + hepatitis C 653 19% 270 41% 383 59% 
HIV only 2839 81% 985 35% 1854 65% 
Hepatitis C only 14 0% 3 21% 11 79% 

Gender       
Men 3045 87% 1052 35% 1993 65% 
Women 409 12% 175 43% 234 57% 
Non-binary/ other 52 1% 31 60% 21 40% 

Age       
=<25 1076 31% 374 35% 702 65% 
25-34 1364 39% 499 37% 865 63% 
35-44 549 16% 230 42% 319 58% 
45-54 285 8% 103 36% 182 64% 
>55 232 7% 52 22% 180 78% 

Aboriginal and/or Torres Strait Islander      
No 3350 96% 1172 35% 2178 65% 
Yes 156 4% 86 55% 70 45% 

Major city postcode       
No 843 24% 292 35% 551 65% 
Yes 2663 76% 966 36% 1697 64% 

Men who have sex with men       
No 1068 30% 426 40% 642 60% 
Yes 2438 70% 832 34% 1606 66% 

Sexual partner from Asia or Africa       
No 2337 67% 848 36% 1489 64% 
Yes 1169 33% 410 35% 759 65% 

Born outside of Australia       
No 2035 58% 746 37% 1289 63% 
Yes, Asia or Africa 991 28% 355 36% 636 64% 
Yes, other 480 14% 157 33% 323 67% 

Speaks English at home       
No 854 24% 305 36% 549 64% 
Yes 2652 76% 953 36% 1699 64% 

Recently injected drugs       
No 3202 91% 1118 35% 2084 65% 
Yes 239 7% 110 46% 129 54% 
Prefer not to say 59 2% 26 44% 33 56% 
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Table 12 - Characteristics of people not recently tested for HIV by registration type, NSW DBS Pilot November 2016-December 2020 

 Overall Online Assisted 

Variables 
Total people 

tested for HIV  

Tested more 
than 2 years ago 

or never 

Total 
people 

tested for 
HIV  

Tested more 
than 2 years 
ago or never 

Total 
people 

tested for 
HIV  

Tested more 
than 2 years 
ago or never 

N n % N n % N n % 
Total 6922 3521 51% 1551 931 60% 5371 2590 48% 
Test performed          

HIV + hepatitis C 5481 2676 49% 269 181 67% 5212 2495 48% 
HIV only 1441 845 59% 1282 750 59% 159 95 60% 

Gender          
Men 5365 2724 51% 1337 777 58% 4028 1947 48% 
Women 1491 767 51% 200 147 74% 1291 620 48% 
Non-binary/ 

other 66 30 45% 14 7 50% 52 23 44% 
Age          

=<25 1138 662 58% 489 334 68% 649 328 51% 
25-34 2158 1016 47% 606 333 55% 1552 683 44% 
35-44 1851 833 45% 240 134 56% 1611 699 43% 
45-54 1195 629 53% 118 68 58% 1077 561 52% 
>55 580 381 66% 98 62 63% 482 319 66% 

Aboriginal and/or Torres Strait Islander        
No 4953 2650 54% 1494 894 60% 3459 1756 51% 
Yes 1969 871 44% 57 37 65% 1912 834 44% 

Major city postcode          
No 876 519 59% 351 208 59% 525 311 59% 
Yes 6046 3002 50% 1200 723 60% 4846 2279 47% 

Men who have sex with men         
No 5599 2859 51% 540 397 74% 5059 2462 49% 
Yes 1323 662 50% 1011 534 53% 312 128 41% 

Sexual partner from Asia or Africa         
No 5729 2810 49% 975 543 56% 4754 2267 48% 
Yes 1193 711 60% 576 388 67% 617 323 52% 

Born outside of Australia         
No 5482 2658 48% 839 497 59% 4643 2161 47% 
Yes, Asia or 

Africa 741 468 63% 487 314 64% 254 154 61% 
Yes, other 699 395 57% 225 120 53% 474 275 58% 

Speaks English at home         
No 788 485 62% 417 266 64% 371 219 59% 
Yes 6134 3036 49% 1134 665 59% 5000 2371 47% 

Recently injected drugs         
No 3477 2027 58% 1431 857 60% 2046 1170 57% 
Yes 3203 1338 42% 95 60 63% 3108 1278 41% 
Prefer not to say 240 155 65% 23 13 57% 217 142 65% 

Assisted registration setting         
Community       2401 1264 53% 
Justice Health       2970 1326 45% 
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Table 13 - Characteristics of people not recently tested for hepatitis C by registration type, NSW DBS Pilot September 2019-
December 2020* 

 Overall Online Assisted 

Variables 

Total people 
tested for 

hepatitis C in 
pilot 

Tested more 
than 2 years 
ago or never 

Total 
people 

tested for 
hepatitis C 

in pilot 

Tested more 
than 2 years 
ago or never 

Total 
people 

tested for 
hepatitis C 

in pilot 

Tested more 
than 2 years ago 

or never 

N n % N n % N n % 
Total 4112 1851 45% 240 177 74% 3872 1674 43% 
Test performed          

HIV + hepatitis C 3581 1675 47% 230 169 73% 3351 1506 45% 
Hepatitis C only 531 176 33% 10 8 80% 521 168 32% 

Gender          
Men 3150 1433 45% 195 137 70% 2955 1296 44% 
Women 918 394 43% 41 36 88% 877 358 41% 
Non-binary/ 

other 44 24 55% 4 4 100% 40 20 50% 
Age          

=<25 495 245 49% 72 58 81% 423 187 44% 
25-34 1192 500 42% 96 71 74% 1096 429 39% 
35-44 1212 466 38% 43 25 58% 1169 441 38% 
45-54 806 400 50% 16 13 81% 790 387 49% 
>55 407 240 59% 13 10 77% 394 230 58% 

Aboriginal and/or Torres Strait Islander        
No 2755 1333 48% 213 156 73% 2542 1177 46% 
Yes 1357 518 38% 27 21 78% 1330 497 37% 

Major city postcode          
No 480 231 48% 47 28 60% 433 203 47% 
Yes 3632 1620 45% 193 149 77% 3439 1471 43% 

Men who have sex with men         
No 3824 1701 44% 109 89 82% 3715 1612 43% 
Yes 288 150 52% 131 88 67% 157 62 39% 

Born outside of Australia         
No 3430 1439 42% 104 71 68% 3326 1368 41% 
Yes, Asia or 

Africa 284 185 65% 105 83 79% 179 102 57% 
Yes, other 398 227 57% 31 23 74% 367 204 56% 

Speaks English at home         
No 337 210 62% 64 50 78% 273 160 59% 
Yes 3775 1641 43% 176 127 72% 3599 1514 42% 

Recently injected drugs         
No 2406 1233 51% 213 157 74% 2193 1076 49% 
Yes 1481 474 32% 17 11 65% 1464 463 32% 
Prefer not to say 225 144 64% 10 9 90% 215 135 63% 

Assisted registration setting         
Community       1815 798 44% 
Justice Health       2057 876 43% 

 
 
*Question on hepatitis C testing history was added to the survey in September 2019 
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Table 14 - Characteristics of people tested more than once in DBS Pilot, NSW DBS Pilot November 2016-December 2020 

Variables 

Total people tested - 
first enrolment pre-

2020 
Single visit Repeat tester 

N %col n %row n %row 
Total 4268  3735 88% 533 12% 
Registration type       

Online self-registration 1202 28% 971 81% 231 19% 
Assisted registration 3066 72% 2764 90% 302 10% 

Test performed       
HIV + hepatitis C 2944 69% 2647 90% 297 10% 
HIV only 1239 29% 1008 81% 231 19% 
hepatitis C only 85 2% 80 94% 5 6% 

Gender       
Men 3279 77% 2853 87% 426 13% 
Women 951 22% 849 89% 102 11% 
Non-binary/ other 38 1% 33 87% 5 13% 

Age       
=<25 781 18% 658 84% 123 16% 
25-34 1415 33% 1238 87% 177 13% 
35-44 1093 26% 975 89% 118 11% 
45-54 679 16% 598 88% 81 12% 
>55 300 7% 266 89% 34 11% 

Aboriginal and/or Torres Strait Islander      
No 3101 73% 2695 87% 406 13% 
Yes 1167 27% 1040 89% 127 11% 

Major city postcode       
No 466 11% 393 84% 73 16% 
Yes 3802 89% 3342 88% 460 12% 

Men who have sex with men       
No 3210 75% 2889 90% 321 10% 
Yes 1058 25% 846 80% 212 20% 

Sexual partner from Asia or Africa       
No 3389 79% 2958 87% 431 13% 
Yes 879 21% 777 88% 102 12% 

Born outside of Australia       
No 3381 79% 2958 87% 423 13% 
Yes, Asia or Africa 481 11% 419 87% 62 13% 
Yes, other 406 10% 358 88% 48 12% 

Speaks English at home       
No 517 12% 445 86% 72 14% 
Yes 3751 88% 3290 88% 461 12% 

Recently injected drugs       
No 1919 45% 1658 86% 261 14% 
Yes 2306 54% 2039 88% 267 12% 
Prefer not to say 41 1% 36 88% 5 12% 
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Table 15 – Characteristics of people newly diagnosed with HIV and treatment initiation within six months, NSW DBS Pilot November 
2016-December 2020 

Variables 

Total people 
tested for HIV New diagnosis Initiated treatment 

within 6 months 

N % n 
% of 

people 
tested 

n 
% of new 
diagnose

s 
Total 6922  10 0.1% 8 80% 
Registration type      

Online 1551 22
% 9 0.6% 7 78% 

Assisted 
(community) 2401 35

% 0 - 0 - 

Assisted (prison) 2970 43
% 1 0.0% 1 100% 

Test performed      

HIV + hepatitis C 5481 79
% 3 0.1% 3 100% 

Hepatitis C only 1441 21
% 7 0.5% 5 71% 

Gender, n (%)      

Men 5365 78
% 10 0.2% 8 80% 

Women 1491 22
% 0 - 0 - 

Non-binary/ other 66 1% 0 - 0 - 
Age       

=<25 1138 16
% 2 0.2% 1 50% 

25-34 2158 31
% 6 0.3% 5 83% 

35-44 1851 27
% 2 0.1% 2 100% 

45-54 1195 17
% 0 - 0 - 

>55 580 8% 0 - 0 - 
Aboriginal and/or Torres Strait Islander  

No 4953 72
% 8 0.2% 6 75% 

Yes 1969 28
% 2 0.1% 2 100% 

Major city postcode     

No 876 13
% 3 0.3% 2 67% 

Yes 6046 87
% 7 0.1% 6 86% 

Men who have sex with men    

No 5599 81
% 1 0.0% 1 100% 

Yes 1323 19
% 9 0.7% 7 78% 

Born outside of Australia    

No 5482 79
% 5 0.1% 5 100% 

Yes, Asia or Africa 741 11
% 2 0.3% 1 50% 

Yes, other 699 10
% 3 0.4% 2 66% 

Speaks English at home    

No 788 11
% 2 0.3% 1 50% 

Yes 6134 89
% 8 0.1% 7 88% 

Recently injected drugs     
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No 3477 50
% 9 0.3% 7 78% 

Yes 3203 46
% 1 0.0% 1 100% 

Prefer not to say 240 3% 0 - 0 - 
 
 
Table 16- Characteristics of people with current hepatitis C infection, NSW DBS Pilot September 2017-December 2020 

Variables 

Total people 
tested for 

hepatitis C 

No current 
hepatitis C 

infection 

Current hepatitis 
C infection   

N %col n %row n %row p value 
 5960  5082 85% 878 15%  

Registration type        
Online 328 6% 313 95% 15 5%  
Assisted (community) 2357 40% 1948 83% 409 17%  
Assisted (prison) 3275 55% 2821 86% 454 14% <0.001 

Test performed        
HIV + hepatitis C 5472 92% 4661 85% 811 15%  
Hepatitis C only 488 8% 421 86% 67 14% 0.515 

Gender        
Men 4517 76% 3853 85% 664 15%  
Women 1390 23% 1188 85% 202 15%  
Non-binary/ other 53 1% 41 77% 12 23% 0.261 

Age        
=<25 749 13% 639 85% 110 15%  
25-34 1768 30% 1555 88% 213 12%  
35-44 1755 29% 1471 84% 284 16%  
45-54 1162 19% 942 81% 220 19%  
>55 526 9% 475 90% 51 10% <0.001 

Aboriginal and/or Torres Strait Islander        
No 3857 65% 3328 86% 529 14%  
Yes 2103 35% 1754 83% 349 17% 0.003 

Major city postcode        
No 593 10% 487 82% 106 18%  
Yes 5367 90% 4595 86% 772 14% 0.023 

Men who have sex with men        
No 5526 93% 4682 85% 844 15%  
Yes 434 7% 400 92% 34 8% <0.001 

Born outside of Australia        
No 5084 85% 4271 84% 813 16%  
Yes, Asia or Africa 347 6% 331 95% 16 5%  
Yes, other 529 9% 480 91% 49 9% <0.001 

Speaks English at home        
No 439 7% 405 92% 34 8%  
Yes 5521 93% 4677 85% 844 15% <0.001 

Recently injected drugs        
No 2443 41% 2255 92% 188 8%  
Yes 3292 55% 2618 80% 674 20%  
Prefer not to say 225 4% 209 93% 16 7% <0.001 
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Table 17 – People with current hepatitis C infection by registration type, NSW DBS Pilot September 2017-December 2020 

Variables 
Total Online self-registration Assisted registration 

Overall hepatitis 
C % Overall hepatitis 

C % Overall hepatitis 
C % 

Total 5960 878 15% 328 15 5% 5632 863 15% 
Test performed          

HIV + hepatitis C 5472 811 15% 320 12 4% 5152 799 16% 
Hepatitis C only 488 67 14% 8 3 38% 480 64 13% 

Gender          
Men 4517 664 15% 266 12 5% 4251 652 15% 
Women 1390 202 15% 58 3 5% 1332 199 15% 
Non-binary/ other 53 12 23% 4 0 0% 49 12 24% 

Age          
=<25 749 110 15% 84 0 0% 665 110 17% 
25-35 1768 213 12% 126 2 2% 1642 211 13% 
35-45 1755 284 16% 64 7 11% 1691 277 16% 
45-55 1162 220 19% 33 5 15% 1129 215 19% 
>55 526 51 10% 21 1 5% 505 50 10% 

Aboriginal and/or Torres Strait Islander         
No 3857 529 14% 276 10 4% 3581 519 14% 
Yes 2103 349 17% 52 5 10% 2051 344 17% 

Major city postcode          
No 593 106 18% 86 6 7% 507 100 20% 
Yes 5367 772 14% 242 9 4% 5125 763 15% 

MSM          
No 5526 844 15% 147 12 8% 5379 832 15% 
Yes 434 34 8% 181 3 2% 253 31 12% 

Born outside of Australia          
No 5084 813 16% 173 15 9% 4911 798 16% 
Yes, Asia or Africa 347 16 5% 114 0 0% 233 16 7% 
Yes, other 529 49 9% 41 0 0% 488 49 10% 

Speaks English at home          
No 439 34 8% 72 0 0% 367 34 9% 
Yes 5521 844 15% 256 15 6% 5265 829 16% 

Recently injected drugs          
No 2443 188 8% 231 3 1% 2212 185 8% 
Yes 3292 674 20% 86 12 14% 3206 662 21% 
Prefer not to say 225 16 7% 11 0 0% 214 16 7% 
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Table 18 – Confirmatory testing among people with current hepatitis C infection, NSW DBS Pilot September 2017-December 2020 

Variables 

Total people with 
current hepatitis C 

infection 

Completed confirmatory 
test within 6 months 

N n % p value 
Total 878 533 61%  
Registration type     

Online 15 2 13%  
Assisted (community) 392 157 40%  
Assisted (prison) 471 374 79% <0.001 

Test performed     
HIV + hepatitis C 804 479 60%  
Hepatitis C only 74 54 73% 0.024 

Gender     
Men 667 435 65%  
Women 200 93 47%  
Non-binary/ other 11 5 45% <0.001 

Age     
=<25 111 86 77%  
25-34 220 161 73%  
35-44 279 155 56%  
45-54 222 115 52%  
>55 46 16 35% <0.001 

Aboriginal and/or Torres Strait Islander     
No 530 312 59%  
Yes 348 221 64% 0.169 

Major city postcode     
No 103 39 38%  
Yes 775 494 64% <0.001 

Men who have sex with men     
No 843 513 61%  
Yes 35 20 57% 0.660 

Born outside of Australia     
No 812 494 61%  
Yes, Asia or Africa 16 8 50%  
Yes, other 50 31 62% 0.667 

Speaks English at home     
No 36 23 64%  
Yes 842 510 61% 0.690 

Recently injected drugs     
No 189 123 65%  
Yes 669 395 59%  
Prefer not to say 20 15 75% 0.135 
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Table 19 – Treatment initiation in people with current hepatitis C infection, NSW DBS Pilot September 2017-December 2020  

Variables 

Total people with 
current hepatitis 

C infection 

Initiated treatment within 6 
months 

N n % row p value 
Total 878 393 45%  
Registration type     

Online 15 2 13%  
Assisted (community) 392 106 27%  
Assisted (prison) 471 285 61% <0.001 

Test performed     
HIV + hepatitis C 804 355 44%  
hepatitis C only 74 38 51% 0.233 

Gender     
Men 667 325 49%  
Women 200 64 32%  
Non-binary/ other 11 4 36% <0.001 

Age     
=<25 111 68 61%  
25-34 220 112 51%  
35-44 279 114 41%  
45-54 222 89 40%  
>55 46 10 22% <0.001 

Aboriginal and/or Torres Strait 
Islander 

   
 

No 530 222 42%  
Yes 348 171 49% 0.035 

Major city postcode     
No 103 32 31%  
Yes 775 361 47% 0.003 

Men who have sex with men     
No 843 378 45%  
Yes 35 15 43% 0.817 

Born outside of Australia     
No 812 363 45%  
Yes, Asia or Africa 16 7 44%  
Yes, other 50 23 46% 0.981 

Speaks English at home     
No 36 18 50%  
Yes 842 375 45% 0.519 

Recently injected drugs     
No 189 89 47%  
Yes 669 290 43%  
Prefer not to say 20 14 70% 0.047 
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Annex 4: Health Economics Analysis Methodology  
Costs were estimated from the perspective of the provider/funder. Total and annual costs of the program 
were identified, measured, valued, and collated in linked Excel spreadsheets. Costs were compared to the 
testing outcome data in numbers of HIV and HCV diagnosis and treatment initiated to produce cost-
outcome ratios.  
 
The total costs associated with delivering the intervention (both online self-registration and assisted 
registration pathways) included online registration platform, staffing, delivery of DBS kits, laboratory testing, 
result communication, follow-up, HCV treatment assessment, other consumables and equipment, training, 
and program coordination. These costs were estimated taking an ingredients-based approach ascertained 
from participating sites supplemented with budget and financial information from the DBS pilot program. 
Pathway analysis was conducted using a time and motion data collection template designed specifically for 
this study to estimate testing staff time cost.  
 
The fixed costs of the NSW DBS Pilot, such as the program coordination, training, IT facilities, marketing, 
and communications (translation of materials), were provided by the pilot program based on the financial 
records (Table 20). The fixed costs were proportioned to the online self-registration pathway and assisted 
registration pathway according to the proportion of tests performed in each pathway. 
 
Table 20 - Fixed costs estimated based on the DBS pilot program and financial information 

Item  Amount  Comment 
DBS staffing and training    
1.0 FTE DBS Coordinator + 0.1 FTE RN  $151,070  annual 
0.1 SHIL IT staff  $33,051  annual 
Travel and accommodation  $3,000  annual 

GCP training  $550  
DBS training provided by 
Coordinator 

IT costs     
Computer (program coordinator)  $1,813   
SHIL computing infrastructure  $2,932  annual 
SHIL software licences  $10,986  annual 
Website costs  $7,570  annual 
Data plan  $432  annual  
SSHC SHIL database SMS (results delivery)  $600  annual  
Webcoda SMS global (confirmation texts)  $600  annual  
IT maintenance (0.1 FTE level 6 Senior 
Analyst)  $13,220  annual  
Marketing     
Marketing, advertising and printing  $101,000  Total up to Dec 2020 
Translations     
Translation of patient information  $58,627    
Total fixed costs   $1,093,075    

 
Variable costs of the DBS kit and laboratory testing were provided by the NSW State Reference Laboratory 
for HIV/AIDS at St Vincent's Hospital Sydney. The consumables included lancet, collection kit, postage, 
labour, reagents, consumables, and specimen storage Table 21. Shared costs of postage and pathology 
labour for combined HIV and HCV tests were distributed by two ways, i.e. equal distribution and marginal 
distribution. The numbers of test kits requested by registered individuals and the tests performed by the 
NSW State Reference Laboratory for HIV/AIDS are presented in Table 22. The unit costs in Table 21 were 
combined with the test numbers in Table 22 to generate the pathology costs.  
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Table 21 - Variable costs of the DBS test by pathway and test type 

Pathway  Tests  Kit 
consumables 

Kit 
delivery 

Kit 
return 

HIV 
screen 

HCV 
screen Total 

Online  
self-

registration 
HIV $6.80 $8.52 $2.26 $11.28 - $28.85 

Online  
self-

registration 

HIV + 
HCV $6.80 $8.52 $2.26 $11.28 $54.54 $83.39 

Online  
self-

registration 
HCV $6.80 $8.52 $2.26 - $54.54 $72.12 

Assisted  
registration HIV $6.80 $1.00 $2.26 $11.28 - $21.33 

Assisted  
registration 

HIV + 
HCV $6.80 $1.00 $2.26 $11.28 $54.54 $75.87 

Assisted  
registration HCV $6.80 $1.00 $2.26 - $54.54 $64.60 

 
Table 22 - DBS test kits delivered to participants/sites and tests performed in the lab by settings  

Pathway Tests  Tests requested Tests sent to sites Tests performed 
Online  

self-registration HIV 2824 
  
 - 
  

1833 

Online  
self-registration HIV + HCV 649 376 

Online  
self-registration HCV 13 10 

Assisted registration 
(Community) HIV 

 
-  

8744 

139 

Assisted registration 
(Community) HIV + HCV 2569 

Assisted registration 
(Community) HCV 155 

Assisted registration 
(Prison) HIV 

 
-  

5070 

37 

Assisted registration 
(Prison) HIV + HCV 3180 

Assisted registration 
(Prison) HCV 404 

 
Time and motion data were collected from the Mid North Coast Liver Clinics and one prison. The Liver 
Clinics recorded time in each task along the DBS testing pathway and the personnel performing the tasks for 
20 DBS tests, 4 positives and 16 negatives. Hourly rates of each personnel type were based on the Public 
Health System Nurses’ & Midwives’ (State) Award 2021, NSW and Health Professional and Medical Salaries 
(State) Award 2021 NSW. The hourly rates and time spent for each DBS test were combined to estimate the 
testing staff time costs.  Time of testing tasks and personnel were estimated by the Justice Health staff for 
one prison blitz testing session of 152 participants. This blitz testing involved one registered nurse (RN5), 
one clinical nurse consultant, and correctional officers with hourly rates sourced from the public salary 
Award in NSW. The average time and average time cost for each DBS test in the community setting and 
prison are presented in Table 23.  
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The average times for one negative DBS test result were similar in the community and prison settings, 35 
minutes ($25) in the community and 39 minutes ($33) in prison. However, the average time involved in one 
positive DBS test result was much higher in prison (3 hours, $210) compared to (1.25 hours, $57) in the 
community. Two factors, higher hourly rate (clinical nurse consultant) and longer time spent on positive 
cases, were associated with a higher time cost in prison. On the other hand, a clinical nurse consultant 
dedicating time and effort for people diagnosed with current HCV infection may play a role in the higher 
treatment uptake observed in the NSW DBS Pilot. Further personnel adjustments in providing administrative 
support might reduce the time cost for the prison testing. 
 
Table 23 - Estimated testing staff time costs in the community and prison 

Pathway Test outcome Number Average time 
(minutes) 

Average cost 

Assisted registration (Community) Negative 16 35 $25 
 Positive 4 75 $57 
 All 20 43 $31 

Assisted registration (Prison) Negative 132 39 $33 
 Positive 20* 179 $210 
 All 152 57 $57 

* Number of positive cases estimated based on the overall prevalence of current HCV infection (13.4%). 
 
Cost-outcome ratios (average cost per diagnosed case and average cost per treatment initiated) were 
generated by dividing costs by HIV and HCV cases presented in Table 24. HCV RNA was detected in 916 
tests (878 unique people). There were a total of 52 people with HIV positive result, with 9 of those newly 
diagnosed. With similar detected case numbers, proportion of treatment initiation in prison (61%) was twice 
as high as in the community (27%).  
 
Table 24 - Numbers of diagnosis and treatment initiation by pathway and settings 

Pathway HCV diagnosis 
(all tests) 

HCV diagnosis 
(unique 
people) 

HCV treatment 
initiated (unique 

people) 

HIV new 
diagnosis 

HIV 
treatment 
initiated 

Online self-
registration 16 15 2 8 7 

Assisted 
registration 
(Community) 

429 392 106 0 0 

Assisted 
registration 
(Prison) 

471 471 285 1 1 
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