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a b s t r a c t 

Background: : In 2015, New South Wales (Australia) removed patient co-payments for ART of HIV. We 

hypothesized the policy change would reduce overall out-of-pocket (OOP) healthcare expenditure, im- 

prove ART adherence, and better maintain HIV suppression. Methods: Using data from a national, 2-year 

prospective study of adults with HIV on ART (n = 364) (2013-2017), we compared OOP healthcare expen- 

diture, ART adherence, and virological failure (VF) in participants subject to the co-payment policy change 

with participants from other jurisdictions who never paid, and who always paid, co-payments. We used 

fixed effects regression models to compare outcomes, and incidence rates for VF. 

Results: : Although ART co-payments declined, there was no significant change in total OOP healthcare 

expenditure in participants ceasing co-payments compared to those who continued (adjusted coefficient 

0.09, 95% CI -0.31 to 0.48). Co-payment removal did not significantly reduce suboptimal ART adherence 

(from 17.5% to 16.3%) or VF (from 5.0 to 3.7 episodes per-100-person-years). Participants in the lowest 

income group but not receiving concessional government benefits incurred a non-significant increase in 

total OOP healthcare expenses; while concessional participants experienced a significant increase in non- 

ART HIV healthcare costs after the policy changed. 

Conclusion: : In this population, ART co-payments represented a small proportion of OOP healthcare 

expenditure. Its removal did not materially impact ART adherence or VF, although the study was not 

powered to detect these. 

© 2021 The Authors. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Medication adherence is an important component of optimal 

herapy for chronic conditions. Sustained, high ( ≥95%) levels of ad- 

erence to antiretroviral therapy (ART) for HIV infection is strongly 

ecommended to maximise the likelihood of HIV suppression, to 

revent HIV transmission, morbidity, AIDS, and death [1] . 
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Despite the known benefits of ART, its interruption and discon- 

inuation are common [ 2 , 3 ]. Across 84 studies, ART adherence was

ound to range from 59% to 83% [2] , and socio-economically dis- 

dvantaged individuals had the lowest adherence rates in some 

tudies [4] . Suboptimal ART adherence has also been associated 

ith younger age, ART side effects, lack of a supportive patient- 

hysician relationship, and lack of social support more generally 

 3 , 5 , 6 ]. There is also evidence, mainly from resource-limited coun-

ries, that high out-of-pocket (OOP) expenditure for patients can 

educe ART adherence, resulting in higher hospitalisation rates and 

ore medical expenses [ 7 , 8 ]. 
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Australia has a publicly funded universal health insurance 

cheme, Medicare, which is available to all Australian citizens and 

ermanent residents. Medicare covers healthcare costs either in 

ull or partially. The list of services covered, the schedule of fees for 

he service, and the portion of the fee that is covered by Medicare, 

re set out in the Medicare Benefits Schedule (MBS) [9] . Public 

ospital care is fully covered by Medicare, while other services (e.g. 

iagnostic imaging, radiotherapy) may be partially or fully covered 

ependent on the setting. Medical specialists and allied health pro- 

essionals outside of a public hospital determine the amount they 

harge for a service, and if that amount is the same as the MBS 

ee, they bill Medicare directly and the service is free to the pa- 

ient (known as ‘bulk billing’) [9] ; however, if it exceeds the MBS 

ee, then patients pay the gap between the MBS fee and the cost 

harged [ 9 , 10 ]. 

Australians who are covered by Medicare also have access 

o subsidised medication through the Pharmaceutical Benefits 

cheme (PBS) [11] . Medications listed on the PBS schedule are 

ispensed to patients, who also contribute a co-payment. A con- 

essional benefit is available to pensioners, seniors, people receiv- 

ng unemployment or low-income benefits, and veterans [11] . The 

oncessional benefit entitles patients to a concession card that 

rovides a reduction in the co-payment. In the period between 

013 and 2017, non-concessional patients paid a maximum co- 

ayment for any single PBS-listed medication of A$36.10 in 2013 

o A$38.80 in 2017. Patients with a concession card paid a re- 

uced co-payment, ranging from A$5.90 in 2013 to A$6.30 in 2017, 

er prescription item. Jurisdictions can choose to waive the co- 

ayment for some essential medicines, for example for chronic ill- 

ess [12] . 

The PBS is underpinned by a safety net whereby once an indi- 

idual or family reaches an expenditure threshold for their cumu- 

ative PBS co-payments in a calendar year, subsequent co-payments 

uring that year are reduced for non-concessional patients and 

aived for people who hold a concession card [13] . There are two 

hresholds applied for patients with and without a concession card 

hat, between 2013 and 2017 ranged from A$354.00 to A$378.00 

nd A$1,390.60 to A$1,494.90, respectively. 

Medicare does not cover the indirect costs of commuting to 

ccess healthcare, taking time off from work for appointments, 

r non-prescription medications [ 14 , 15 ]. One previous study found 

 significant minority of HIV-positive outpatients at a large Syd- 

ey HIV clinic delayed or discontinued medication due to difficulty 

aying for co-payments and clinic travel costs [16] . A study exam- 

ning pharmacy data on ART dispensed in a hospital and sexual 

ealth centre in Melbourne, Victoria, found patients who take mul- 

iple medications for comorbid conditions were especially vulner- 

ble to high cumulative OOP expenses [15] , and another study ex- 

mining comorbidities in a cohort of Australian adults living with 

IV found that 75% of participants took at least one concomitant 

edication, while 23% took five or more concomitant medications 

17] . 

On 01 October 2015, the government of New South Wales 

NSW), Australia’s most populous state, removed the patient co- 

ayment for ART to ease the financial burden for people living 

ith HIV [18] . Western Australia and one sexual health clinic 

n the state of Victoria had never charged an ART co-payment, 

hilst other states and clinics charged the co-payment. Previous 

esearch on co-payment removal for patients with chronic condi- 

ions (e.g., diabetes, cardiovascular diseases, gout) yielded mixed 

esults for treatment adherence [19-21] . Understanding the impact 

f the NSW initiative to remove ART co-payments could assist in 

ositive policy development [22] . Our study utilises a natural ex- 

eriment by using a before and after comparison in a prospective, 

ational cohort study of adults living with HIV, and reports on the 

mpact of the NSW initiative to remove the ART co-payment on 
1132 
OP healthcare expenditure, ART adherence, and risk of virological 

ailure. 

aterials and Methods 

ata source 

Data were drawn from the Predictors of Adherence to Antiretro- 

iral Therapy (PAART) study, a national, 2-year cohort study of 

dults living with HIV on stable ART who had an undetectable 

lasma HIV viral load at study entry [3] . Between September 2013 

nd November 2015, 523 participants were recruited from 17 Aus- 

ralian general practice, sexual health, or hospital outpatient clin- 

cs. Of all participants, 159 (30.4%) were excluded from the present 

nalysis as they were: not eligible for Medicare (n = 25; 4.7%); did 

ot complete a follow-up questionnaire (n = 62; 11.8%); completed 

he study before the co-payment change or were included after the 

olicy change was implemented (n = 72, 13.8%). 

To assess the impact of the NSW initiative to remove patient 

o-payments for ART (hereafter referred to as ‘policy change’), our 

nalysis compared three groups for whom data were available be- 

ore and after the policy change: (1) participants in NSW who 

topped paying the ART co-payment ( ‘stop-copay’ group); (2) par- 

icipants from other states and territories who always incurred the 

RT co-payment ( ‘continued-copay’ group), and (3) participants 

rom other states and territories who never incurred the ART co- 

ayment ( ‘copay-exempt’ group). 

As shown in Figure 1a , the study period was divided into two 

arts: 30 September 2013 to 30 September 2015 (i.e., before re- 

oval of the co-payment in NSW); and 01 October 2015 to 30 

ovember 2017 (i.e., after co-payment removal). This pre-post and 

omparison-group design allows for a meaningful assessment of 

he impact of co-payment changes on OOP healthcare expenditure, 

RT adherence, and risk of virological failure. 

elf-report questionnaire 

All study participants were asked to complete the same ques- 

ionnaire at Baseline, Month 12, and Month 24. The question- 

aire captured data on social demographic characteristics; socio- 

conomic indicators; physical health; well-being, life stressors, and 

ocial supports; HIV disclosure, stigma, and discrimination; health- 

are access; ART regimen, adherence, and side effects; healthcare 

nd OOP expenditure; and treatment beliefs. The study methods 

re described in more detail elsewhere [3] . 

ut of pocket expenditure 

The questionnaire asked participants to estimate their OOP ex- 

enditure over the previous 3 months on all HIV-related healthcare 

ervices (e.g., HIV specialist(s), general practitioner(s), counsel- 

or(s), any HIV-related diagnostic expenses [e.g., diagnostic imag- 

ng, pathology]), and separately on non-HIV healthcare services 

e.g., naturopath, herbalist, non-HIV specialists, treatment and di- 

gnostic imaging). 

To obtain ART-specific OOP expenditure in an objective man- 

er, each participant’s ART dispensing data, including the number 

f months for which ART was dispensed and OOP expenditure on 

RT, were obtained from all ART-dispensing pharmacies for the 12 

onths prior to baseline and at Months 12 and 24, thereby pro- 

iding a 36-month objective record of ART expenditure data. For 

omparison before and after the policy change, the average quar- 

erly OOP expenditure for ART was calculated by summing each 

articipant’s annual OOP expenditure associated with ART and di- 

iding by four, which allowed for any safety net reductions to be 

ccounted for. 
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Figure 1a. Mean quarterly OOP HIV healthcare expenditure over the study period 

Note: The study period was divided into two parts: 30 September 2013 to 30 September 2015 (i.e. period before removal of the co-payment in NSW); and 01 October 2015 

to 30 November 2017 (i.e. after its removal). Study groups: ‘ Stop-copay’ group refers to participants in New South Wales who stopped paying the ART co-payment 

following the removal of patient co-payment for ART on 1 October 2015 (n = 251 participants); ‘Copay’ group refers to participants from other States and Territories that 

always incurred the ART co-payment (n = 60 participants) and ‘ Copay-exempt’ group refers to participants from other States and Territories that never incurred the ART 

co-payment (n = 53 participants). 
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Total OOP expenditure was estimated as the total amount of 

articipant’s own money spent to access any HIV-related health- 

are (self-report), non-HIV related healthcare (self-report), or to 

btain ART (pharmacy dispensing data extraction). Total OOP 

pending was divided by self-reported income and multiplied by 

00 to obtain the percentage of income allocated to these expen- 

itures. Of the study sample, 16 participants (4.3%) did not re- 

pond to all healthcare-related expenditure questions and were ex- 

luded from the analyses. The missing income data of the 28 par- 

icipants (7.6%) who did not provide their income on the question- 

aire were imputed using the median income of participants who 

rovided this information if the participant was not a concession 

ard holder. If participants reported only government payments as 

heir income source without further specifying the amount, their 

ncome was imputed based on the government benefits (e.g., age 

ension payment or Disability Support Pension) they received. The 

OP expenditure data were inflated to 2019 Australian dollars, us- 

ng the Australian Institute of Health and Welfare inflation rate 

23] . 

utcomes 

The outcomes of interest before and after the co-payment pol- 

cy change were (a) OOP expenditure on healthcare, including on 

IV and non-HIV related healthcare, and on ART; (b) suboptimal 

RT adherence, which was assessed in the self-report question- 

aire and defined by self-reported missing ≥1 ART dose/month 

ver the previous three months; and (c) risk of virological fail- 

re, measured by blood tests and defined as one instance of vi- 

al load > 200 copies/mL plasma, two consecutive viral loads > 50 

opies/mL, or a single viral load > 50 copies/ml followed by an 

RT switch. This definition of risk of virological failure represents 

 synthesis of the definitions used in current ART guidelines in the 

nited States, Australia, and Europe [ 24 , 25 ]. 

tatistical analyses 

Bivariate analyses were conducted using Pearson’s chi-square 

ests for categorical variables and t-tests for continuous variables 

o compare the baseline socioeconomic characteristics of partici- 

ants in the ‘stop-copay’ group with the ‘continued-copay’ group 

nd the ‘copay-exempt’ group. 

For all three groups (‘stop-copay’, ‘continued copay’, and ‘copay 

xempt’), the mean quarterly OOP on HIV related healthcare, non- 

IV related healthcare, and ART co-payments and their difference 

ere calculated for the period before and after the policy change. 

To assess changes in OOP expenditure for ART, we used a 

ifference-in-differences (DiD) analysis. This approach entails com- 
1133 
aring mean changes in OOP spending for ART before and after 

he policy change by co-payment status (‘stop-copay’ group versus 

continued-copay’ group). The DiD method allows for the estima- 

ion of the effect of the policy change, as it accounts for time in- 

ariant differences between the study groups and changes in OOP 

pending across time (i.e., a period before and after the policy 

hange was in effect). The model structure is set out as follows: 

 i,t = β0 + β1 x i + β2 z t + β3 (x i ∗ z t ) + β4 w it + εi,t 

hereby y i,t is the natural log of OOP expenditure of group i at 

ime t x t is a dummy variable to indicate the ‘stop-copay’ group 

i.e., P i = 1) and the ‘continued-copay’ group (i.e. P i = 0). z t is

 dummy variable indicating pre and post ‘non-payment’ periods 

i.e. post-policy change period = 1). The coefficient β3 , for the 

nteraction term x i 
∗ z t , indicates the effect of the removal of 

he co-payment policy on the ‘stop-copay’ group (i.e., difference- 

n-differences). The vector w it represents covariates that were sig- 

ificant at the p < 0.05 level in the bivariate analysis between the 

stop-copay’ group and ‘continued-copay’ group, and other con- 

rol variables (i.e., age, sexuality, income, tertiary education, living 

n a capital city, having private health insurance, number of co- 

orbidities, and self-assessed health status) that could potentially 

ffect OOP expenditure. 

Subsequently, fixed effects linear regression models were 

tilised to assess within-person changes in the total OOP expen- 

iture in relation to change in co-payment status. This approach 

educes potential biases where each individual acts as their own 

ontrol and estimates are not confounded by time-invariant char- 

cteristics such as socio-demographic or environmental factors. 

e controlled for a number of relevant covariates (age, sexual- 

ty, income, tertiary education, living in a capital city, having pri- 

ate health insurance, number of co-morbidities, and self-assessed 

ealth status) in the fixed-effect models. Subgroup analyses were 

onducted to examine changes in outcome for concessional and 

on-concessional card holders. As the distribution of OOP expen- 

iture is positively skewed, a natural logarithm transformation of 

he expenditure was applied to the expenditure included in the re- 

ression model. Individual-level standard error clustering was used 

o account for repeated measures. We assessed the validity of the 

arallel trend assumption by checking for any differential trends in 

OP expenditure for ART between the ‘ continued-copay’ group and 

stop-copay’ group by graphing the pre-policy data ( Figure 1b ). 

We assessed the OOP expenditure for HIV related services and 

RT expenses relative to income for the ‘stop copay’ group and the 

ffect of the policy change on their spending difference (in per- 

entage terms) after the policy change (as this was the only group 

irectly impacted by the policy change). We further stratified the 

nalysis by concession card holder status. For participants who did 
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Figure 1b. Adjusted mean OOP spending on ART – ‘stop co-pay’ group, ‘copay’ group and ‘copay-exempt’ group 

Note: Figure 1b shows the mean monthly out-of-pocket expenditure for ART in the twelve months before and after the removal of the patient co-payments in NSW on 1 

October 2015 for the three study groups. About one in ten participants in the ‘ stop-copay’ group continued to pay for ART despite the removal of patient co-payment for 

ART (i.e. post ‘non-payment’ policy1 period) 
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ot have a concession card we further analysed by income, to elu- 

idate the impact on the lower income, non-concessional partici- 

ants. 

For ART adherence and risk of virological failure, the within- 

ubject difference in rates between pre- and post-policy change 

eriods were tested using paired McNemar tests and t-tests, re- 

pectively. The incidence rate of virological failure was determined 

nd expressed in person years of follow-up. 

All statistical analyses were performed with STATA version 15.0 

STATACorp, College Station, TX, USA). For all tests, p < 0.05 was 

onsidered statistically significant. 

esults 

articipant characteristics 

Baseline characteristics of the 364 included participants by co- 

ayment status are shown in Table 1 . Baseline characteristics of 

ncluded and excluded participants were similar (data not shown). 

articipants’ mean age was 52.6 years (SD = 11.3), and most were 

ale (n = 348, 95.6%) and had at least one diagnosed comorbidity 

n = 208, 57.1%). Participants’ median weekly after-tax income was 

$587; 156 (42.9%) held a concession card and were therefore eli- 

ible for the concessional co-payment rate for ART (verified by the 

RT-dispensing pharmacies). 

In the 12 months prior to baseline, 93 participants (25.6%) re- 

orted a need for financial support for basic living expenses such 

s food/groceries and household bills, and 61 (16.8%) reported de- 

aying or interrupting ART due to financial hardship. Just over 

5% reported suboptimal ART adherence over the previous three 

onths. The number of participants taking a single tablet regimen 

STR) prior to the policy change was 110 (30.2%); after the policy 

hange, 161 participants were taking an STR (44.4%). 

OP expenditure 

The mean quarterly OOP spending on healthcare before and 

fter the policy change is shown in Table 2 . Although ART co- 

ayments declined, total OOP expenditure did not decrease signif- 

cantly in any group after the policy change. 

The results from the adjusted regression models with estimates 

or the total OOP expenditure (HIV and non-HIV-related care and 

RT) between the ‘continued-copay’ group and the ‘stop-copay’ 

roup are presented in Table 3 . Although the policy change re- 

uced the OOP for ART, the analysis showed no significant differ- 

nce in the total OOP spending for HIV and non-HIV-related care in 

he ‘stop-copay’ group as compared to the ‘continued-copay’ group 

ver the study period. When the analyses were stratified by con- 

ession card holder status, the model estimates showed a signifi- 

ant increase in OOP spending on HIV-related healthcare for par- 

icipants with a concession card after the policy change. In both 
1134 
roups there was a significant decrease in the percentage of after- 

ax income spent on ART following the introduction of the policy 

hange. 

The results of the analysis of OOP spending relative to income 

hows that for the ‘stop-copay’ group (that is, the people directly 

mpacted by the policy change), there was a significant decrease in 

he percentage of after-tax income spent on ART following the in- 

roduction of the policy change ( Table 4 ). The percentage of after- 

ax income spent on HIV-related clinical services remained un- 

hanged at 2.0%. When the analysis was stratified by income quin- 

iles for non-concession card holders, the results showed a signif- 

cant decrease in the relative amount of spending among partic- 

pants with a weekly income of more than A$650. Although not 

ignificant, participants with bottom income quintile (i.e. weekly 

ncome ≤A$650) experienced the highest financial burden in both 

ime periods. The relative amount of OOP spending increased from 

.4% to 4.0% of their after-tax income on HIV-related clinical ser- 

ices (p = 0.23). 

It is noteworthy that 9.5% of participants in the ‘stop-copay’ 

roup continued to pay an ART co-payment after the policy to re- 

ove co-payments for ART was introduced ( Figure 1b ). 

RT adherence 

We did not find a significant difference in self-reported ART 

dherence after the policy change in any of the three groups 

 Table 5 ). Suboptimal adherence did not improve significantly in 

ny group, and there was no significant difference between groups 

n the magnitude of change. 

irological failure 

Comparison of rates of virological failure before and after the 

olicy change for all three groups (‘stop-copay’, ‘continued-copay’, 

copay-exempt’) are presented in Table 5 . Overall, 34 participants 

9.3%) had an episode of virological failure during the study pe- 

iod. In the ‘stop-copay’ group, 22 participants (8.7%) experienced 

irological failure over a median of 277 days (IQR: 164 – 571), giv- 

ng a failure rate of 4.5 cases per 100 person-years of follow-up; 

his did not vary significantly before and after the policy change. 

iscussion 

To the best of our knowledge, this is the first study in a 

esource-rich country to examine the financial and clinical impacts 

f a state-wide initiative to remove the patient co-payment for ART 

f HIV. We found that removing the ART co-payment reduced ART 

xpenditure but did not significantly reduce overall OOP healthcare 

xpenditure, improve ART adherence, or reduce the risk of virolog- 

cal failure. Participants in the lowest income group but above the 
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Table 1 

Baseline characteristics. 

Co-payment status 

Variable 

All included participants 

(n = 364) 

‘Continued-Copay’ group 

(Always paid) (n = 60) 

‘Copay-exempt’ group 

(Never paid) (n = 53) 

‘Stop-copay’ group 

(Stopped) (n = 251) 

Demographic indicators 

Age (years) mean ± SD 52.6 ± 11.3 50.7 ± 14.4 50.7 ± 13.6 53.4 ± 9.9 

Male, n (%) 348 (95.6) 56 (93.3) 45 (86.5) ∗∗∗ 247 (98.0) 

Self-identified as gay, n (%) 285 (78.3) 40 (66.7) ∗∗ 35 (67.3) ∗∗∗ 210 (83.3) 

Lives in capital city, n (%) 313 (85.3) 49 (81.7) 47 (90.4) 217 (86.1) 

Married/de facto, n (%) 125 (40.1) 31 (51.7) 22 (42.3) 92 (36.7) 

Socioeconomic indicators 

Tertiary education, n (%) 136 (37.4) 19 (31.7) 23 (44.2) 94 (37.3) 

Private health insurance, n (%) 160 (44.0) 26 (43.3) 27 (51.9) 107 (42.5) 

Main source of personal income 1 n (%) 

From wages 162 (44.5) 33 (55.0) 26 (50.0) 103 (40.9) 

Non-wages (e.g. savings) 46 (12.6) 3 (5.0) 11 (21.1) ∗ 32 (12.7) 

Government (e.g. age pension) 156 (42.9) 24 (40.0) 15 (28.9) 117 (46.4) 

Income per week after tax (AUD) 

Median (IQR) AUD per week 587 (749) 502 (805) 678 (788) 582 (673) 

≤ A$400, n (%) 69 (19.0) 16 (26.7) 8 (15.1) 45 (17.9) 

A$401 to A$800, n (%) 147 (40.4) 20 (33.3) 21 (39.6) 106 (42.2) 

≥ A$801, n (%) 148 (40.6) 24 (40.0) 24 (45.3) 100 (39.8) 

Concessional status 2 

Non-concession card holder 208 (57.1) 36 (60.0) 37 (71.1) 135 (45.4) 

Concession card holder 156 (42.9) 24 (40.0) 15 (28.9) 117 (46.4) 

Accommodation, n (%) 

Own property 162 (44.5) 29 (48.3) 28 (53.9) 105 (41.7) 

Social/public housing 119 (32.7) 8 (13.3) 19 (36.5) 77 (30.6) 

Other (e.g. private rental) 83 (22.8) 23 (38.4) 5 (9.6) ∗∗∗ 70 (27.8) 

Required financial assistance for basic living in 

last 12 months, n (%) 

93 (25.6) 11 (18.3) 7 (13.5) ∗ 75 (29.8) 

Health indicators 

Self-assessed health status “good” or “very good”, 

n (%) 

305 (83.8) 55 (91.7) ∗ 46 (88.5) 204 (80.9) 

Diagnosed Comorbidity 3 , n (%) 208 (57.1) 35 (58.3) 20 (37.7) ∗∗ 153 (61.0) 

Delayed/interrupted ART in previous 12 months 

due to financial hardship, n (%) 

61 (16. 8) 12 (20.7) 9 (17.3) 54 (21.4) 

Suboptimal ART adherence 4 n (%) 56 (15.4) 8 (13.3) 4 (7.7) 44 (17.5) 

ART as a single tablet regimen 110 (30.2) 25 (41.7) 20 (37.7) 65 (25.9) 

Note: ‘ Stop-copay’ group refers to participants in New South Wales who stopped paying the ART co-payment following the removal of patient co-payments for ART on 01 

October 2015; ‘ Continued-Copay’ group refers to participants from other States and Territories that always incurred the ART co-payment; and ‘ Copay-exempt’ group refers 

to participants from other States and Territories that never incurred the ART co-payment. 

P value: ∗ < 0.05, ∗∗< 0.01 ∗∗∗< 0.001 AUD: Australian dollars 
1 Income refers to after-tax income adjusted; non-wage income e.g. superannuation and private savings; government support e.g. age pension and disability support 

pension. Missing income data was imputed using participants with income data for participants with missing data, or where participants report only government payments 

as their income source, their missing income data were imputed based on the type of government benefits they received. 
2 Concessional status are individuals with a ‘concession’ card (e.g. pensioners, unemployed) and therefore, paid a reduced co-payment for medication. 
3 Diagnosed comorbidities include cardiovascular diseases, liver disease, kidney disease, diabetes and psychiatric conditions. 
4 Suboptimal adherence is defined as missing an average of at least one ART dose per month over the last three months prior to survey. 
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hreshold income to be eligible for a concession card did not ex- 

erience a significant financial benefit from the co-payment policy 

hange and incurred a non-significant increase in total OOP health- 

are expenses; while participants who had a concession card ex- 

erienced a significant increase in non-ART HIV healthcare costs 

ollowing the policy change. 

If the policy was intended to decrease OOP for ART, the pol- 

cy can be said to have been effective. However, considering the 

o-payment for ART alone, overlooks the significance of other OOP 

ealthcare expenditures. There were also no positive flow-on ef- 

ects from this policy change to HIV outcomes related to ART i.e. 

mproved adherence or reduced virological failure; although the 

tudy was not powered to detect these outcomes. One likely rea- 

on for the absence of a significant policy effect could be the rela- 

ively small ART co-payment cost compared to total OOP cost (e.g., 

oncomitant medication co-payments, medical consultations, diag- 

ostic imaging and pathology). This is consistent with previous 

ustralian studies that found medical services such as therapeutic 

rocedures and pathology tests accounted for a greater proportion 

f OOP expenditure than prescription drugs amongst people with 

ancer [ 26 , 27 ]. 
1135 
Although the Australian government subsidises the cost of a 

ide range of medical services and pharmaceuticals for almost all 

esidents, many medical services such as diagnostic imaging and 

athology tests incur significant patient co-payments [28] . Regu- 

ar OOP spending on these services can pose a substantial bur- 

en, especially for low-income, non-concession card holders (the 

working poor”) and those with substantial medical needs. In our 

tudy, despite safety nets, OOP costs for HIV care as a percent- 

ge of total income were highest in the (non-concessional) lowest- 

ncome group. Although the policy change aimed to reduce OOP 

xpenditure for HIV, the incremental differences between conces- 

ion card holders and lower-income non-concession card holders 

o reach the safety net threshold may become substantial, espe- 

ially for the ‘working poor’. This suggests that even after removing 

he co-payment, the burden of OOP expenses may disproportion- 

tely impact those who can least afford it. 

The current MBS and PBS schemes assist people living below 

he low-income threshold through safety nets and concession sta- 

us. However, there is increasing evidence that having concession 

tatus does not prevent HIV care from being a financial burden 

29] . In a longitudinal survey of people with HIV in Australia, one- 
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Table 2 

Mean quarterly out-of-pocket expenditure (unadjusted). 

OOP 

Pre-policy mean (95%CI) 

(AUD) 

Post-policy mean (95%CI) 

(AUD) 

Mean difference (95%CI) 

(AUD) 

‘Stop-copay’ group (stopped, n = 251) 

Total OOP 1 319 (271 – 367) 270 (224 −317) 49 (-17 – 115) 

HIV related OOP 125 (96 − 154) 127 (98 − 157) -2 (-43 − 39) 

Non-HIV related OOP 145 (117 – 174) 129 (102 – 157) 16 (-23 − 55) 

ART co-payment 48 (41 – 54) 13 (10 – 17) 35 (27 − 42) ∗∗∗

‘Continued-Copay’ group (always paid, n = 60) 

Total OOP 330 (227 – 433) 257 (147 – 367) 73 (-76 − 223) 

HIV related OOP 155 (82 – 229) 115 (51 – 178) 40 (-55 − 137) 

Non-HIV related OOP 134 (82 – 187) 112 (59 – 165) 22 (-51 − 96) 

ART co-payment 40 (30 – 50) 30 (23 – 37) 10 (-2 − 22) 

‘Copay-exempt’ group (never paid, n = 53) 

Total OOP 219 (110 – 328) 106 (59 – 152) 113 (-4 − 231) 

HIV related OOP 102 (50 – 153) 35 (18 – 52) 66 (12 − 120) ∗∗

Non-HIV related OOP 116 (18 – 214) 70 (29 – 111) 46 (-59 − 151) 

ART co-payment 0 0 0 

Note: ‘ Stop-copay’ group refers to participants in New South Wales who stopped paying the ART co-payment following the removal of 

patient co-payments for ART on 01 October 2015; ‘ Continued-Copay ’ group refers to participants from other States and Territories that 

always incurred the ART co-payment; and ‘ Copay-exempt’ group refers to participants from other States and Territories that never incurred 

the ART co-payment. 

OOP expenditure for HIV includes 18 participants (7.1%) who reported zero OOP healthcare expenditure in the period before the ‘policy 

change’ and 68 participants (27.0%) who reported zero OOP healthcare expenditure after ‘policy change’. 

OOP: Out of pocket; AUD: Australian dollars. All figures are rounded to nearest integers. P value: ∗ < 0.05, ∗∗< 0.01 ∗∗∗< 0.001 
1 Mean (unadjusted) OOP healthcare expenditure and their differences before and after the removal of patient co-payments for ART in 

NSW (i.e. ‘policy change’) for three HIV healthcare spending categories (i) HIV-related (self-reported questionnaire) (ii) non-HIV related (self- 

reported questionnaire) and (iii) ART (objective pharmacy dispensing data). 

Table 3 

Quarterly out-of-pocket healthcare expenditure before and after policy change and by concessional status. 

‘Continued-Copay’ group (Always 

paid) (n = 60) 

‘Stop-copay’ group (Stopped) 

(n = 251) 

Adjusted 1 coefficient (95%CI) p-value Mean (post-pre) Differences 

(AUD) 

Mean (post-pre) Differences 

(AUD) 

Total OOP 

-73 -49 0.09 (-0.31 to 0.48) 0.65 

HIV related OOP -40 2 0.32 (-0.34 to 1.00) 0.34 

Non-HIV related OOP -22 -16 0.25 (-0.15 to 0.66) 0.22 

ART co-payment -10 -35 -0.88 (-1.15 to -0.61) < .001 

‘Continued-Copay’ group (n = 36) ‘Stop-copay’ group (n = 134) 

Non-concession card holders 

Total OOP -109 -105 -0.15 (-0.67 to 0.36) 0.55 

HIV related OOP -73 -25 -0.05 (-0.73 to 0.84) 0.89 

Non-HIV related OOP -18 -22 -0.04 (-0.55 to 0.48) 0.89 

ART co-payment -18 -57 -0.96 (-1.28 to -0.63) < .001 

‘Continued-Copay’ group (n = 24) ‘Stop-copay’ group (n = 117) 

Concession card holders 

Total OOP -23 15 0.32 (-0.38 to 1.01) 0.37 

HIV related OOP 5 33 1.53 (0.53 to 2.53) < 0.01 

Non-HIV related OOP -30 -9 0.62 (-0.05 to 1.31) 0.07 

ART co-payment 1 -9 -1.00 (-1.41 to -0.57) < .001 

Note: Concession card holders pay a reduced co-payment for ART. There is also a safety net so that when a patient reaches the cumulative spending threshold their PBS 

patient contribution for medication is reduced (non-concession card holders) or removed (concession card holders). 

PBS : Pharmaceutical Benefits Scheme AUD: Australian dollars 
1 Model is adjusted for age, sexuality (self-identified as gay), income, tertiary education completion, capital city residence, private health insurance, number of co- 

morbidities, and self-assessed health status. Individual-level standard error clustering was used in model calculation. 
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uarter of respondents living below the poverty line rated co- 

ayment(s) for prescribed medication as ‘very difficult’ to pay [30] . 

urthermore, for people with incomes above the threshold, there 

s little government subsidy until they have incurred high OOP ex- 

enses and reach the medical expenditure threshold. In our analy- 

is, this group of patients remains vulnerable to the relatively high 

urden of the cost of HIV care, which could undermine the afford- 

bility of care. 
p

1136 
Our findings may also reflect issues in how government poli- 

ies are implemented and how they might unintentionally affect 

ulnerable patients. In our study, based on expenditure data ex- 

racted from ART-dispensing pharmacies, almost one in ten par- 

icipants were still paying the patient co-payment for ART after 

he policy changed for its removal. It is possible that some phar- 

acies were operating on a paper-based system, and pharmacists 

ere not aware of the policy change and continued to impose co- 

ayment(s) on ART. This is further compounded by structural bar- 
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Table 4 

The ‘Stop-copay’ group (n = 251): mean percentages of after-tax income spent as out-of-pocket healthcare expenditure. 

Pre-policy Mean % (95%CI) Post-policy Mean % (95%CI) Difference 1 Mean % (95%CI) p - value 

Total OOP expenditure 1.9 (1.4 − 2.3) 2.1 (1.5 – 2.7) -0.2 (-1.0 – 0.5) 0.52 

ART 0.5 (0.4 − 0.5) 0.2 (0.1 − 0.2) 0.3 (0.2 – 0.4) < .001 

HIV related OOP 1.4 (0.9 – 1.9) 2.0 (1.4 − 2.6) -0.5 (-1.3 – 0.2) 0.15 

Concessional status 2 

(ART and HIV related OOP) 

Concession card holder 1.8 (1.0 –2.7) 2.3 (1.3 –3.4) - 0.5 (-1.9 – 0.8) 0.41 

Non-concession card holder 1.9 (1.5 –2.4) 1.9 (1.2 –2.6) 0.0 (-0.8 – 0.8) 0.96 

Weekly Income ≤ A$650 2.4 (1.1 –3.7) 4.0 (1.7 –6.3) - 1.5 (-4.2 – 1.0) 0.23 

Weekly Income A$651 to A$1600 2.0 (1.4 to 2.6) 1.3 (0.8 to 1.7) -0.8 (0.1 to 1.5) 0.03 

Weekly Income > A$1600 1.2 (0.8 to 1.5) 0.6 (0.2 to 1.0) 0.6 (0.0 to 1.1) 0.03 

Note: 

Percentage of weekly income expended on HIV-related services and ART by income categories were based on first and third quintile of reported weekly income of non- 

concession card holding participants 
1 Difference in the percentages of after-tax income spent on HIV-related services before and after the removal of the patient co-payment for ART in NSW. Missing values 

were excluded from the analysis. 
2 Concessional status refers to if a person had a concession card (e.g. pensioners, unemployment benefit recipients) and paid a reduced co-payment for healthcare expen- 

diture. There is also a safety net so that when a patient reaches the cumulative spending threshold their PBS patient contribution for medication is reduced (non-concession 

card holder) or removed (concession card holder). 

Table 5 

ART adherence and virological failure. 

Suboptimal adherence rate 1 Pre-policy n (%) Post-policy n (%) p-value 

‘Stop-copay’ group (n = 251) 44 (17.5) 41 (16.3) 0.06 

‘Continued-copay’ group 

(n = 60) 

8 (13.3) 4 (6.7) 0.15 

‘Copay-exempt’ group (n = 53) 4 (7.8) 5 (9.6) 0.70 

Incidence rate of virological 

failure 

Pre-policy per 100 PYs 

(95% CI) 

Post-policy per 100 

PYs (95% CI) 

Overall per 100 PYs 

(95% CI) 

‘Stop-copay’ group (n = 251) 5.0 (2.9 –8.4) 3.7 (1.8 – 7.4) 4.5 (2.9 –6.8) 

‘Continued-copay’ group 

(n = 60) 

2.0 (0.3 – 14.3) 4.5 (1.5 –14.0) 3.5 (1.3 – 9.2) 

‘Copay-exempt’ group (n = 53) 5.6 (1.4 –22.4) 9.0 (4.0 – 20.1) 7.8 (3.9 – 15.7) 

100 PYs: 100 Person Years of follow-up 
1 Suboptimal adherence is defined as missing an average of at least one ART dose per month over the last three months prior to survey. 
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iers, as most pharmacies dispensing ART were hospital-based, and 

hanges to the ART co-payment policy may not have been commu- 

icated effectively to rotating or new staff [31] . Participants who 

ere unaware of the changes to co-payments may be unable to 

uly self-advocate. This is supported by a single-site study, which 

eported that only about 5% of people living with HIV reported 

ver being asked about ART affordability [16] . This finding under- 

cores the importance to equip healthcare providers with effec- 

ive screening strategies to engage patients in a routine discus- 

ion about treatment affordability to ensure that OOP is not a bar- 

ier to accessing treatment. All points of healthcare interaction are 

pportunities to inform patients of any policy changes related to 

heir healthcare, and all members of the multi-disciplinary team 

an contribute to keeping patients aware of changes that may im- 

act them. 

Concurrent to the ART co-payment policy change in NSW, 

any new co-formulated ART regimens arrived on the market. 

hereas previously, a patient would be charged three co-payments 

or a three-drug ART regimen, the same three drugs, when co- 

ormulated in a single-tablet regimen, would only incur a sin- 

le co-payment (i.e., the co-payments decreased by two-thirds). In 

ther analyses of our cohort, we found that between Baseline and 

onth-12, forty-eight (9.2%) participants changed their ART to a 

ingle-tablet regimen for no other reason than treatment simpli- 

cation (i.e., there was no medical indication) [32] . To this end, 

hese participants in our study may have already experienced a 

ignificant reduction in OOP expenses independent of the NSW 

olicy change. 
1137 
Adherence to medication is complex, and many factors have 

een found to act as barriers or enablers of optimal adherence 

33] . We examined whether waiving the co-payment for ART 

ould be associated with a change in ART adherence. We found 

o statistically significant association between co-payment removal 

nd adherence. Furthermore, as a direct consequence of adherence, 

e assessed the objective outcome of virological failure, as achiev- 

ng and maintaining HIV viral suppression relies on taking almost 

ll ART [34] . We found no impact of the co-payment removal on 

he risk of subsequent virological failure. However, our study was 

ot powered to reliably detect changes in virological failure associ- 

ted with this policy change. 

A strength of the present analysis is the use of a natural exper- 

ment to compare participants who have or have not been sub- 

ect to the policy change during the study period. This allowed 

s to compare the periods before and after the policy came into 

ffect and to compare the ‘stop-copay’ group and the ‘continued- 

opay’ group. Also, analysing OOP expenditure on ART relative to 

otal OOP healthcare expenditure and total income provides a valu- 

ble context for assessing the implication of the change in the co- 

ayment structure for ART. 

Our study has limitations. Income, OOP spending, and ART ad- 

erence were mostly self-reported, and therefore subject to recall 

ias but recall bias is, unlikely to differ between the groups. The 

tudy used an indicator of personal income as questions on total 

ousehold income were not asked in the questionnaire. Although 

t is possible that people living with HIV have access to resources 

rom other household members, analysis using personal income 
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epresents a person’s access to their socio-economic resources. 

oreover, one third of the participants in the current study lived 

lone. Our study enrolled a predominantly gay male sample in a 

igh-income setting with universal healthcare entitling all citizens 

nd permanent residents to a range of subsidised healthcare ser- 

ices, so our results may not be generalizable to other populations 

r settings. Also, as participants had achieved viral suppression be- 

ore enrolment, our results could be biased towards more moti- 

ated patients. Our study was not specifically designed to assess 

he impact of the policy change on virological failure or adherence. 

ue to the small sample, our analyses of adherence and virological 

ailure was limited. It is noteworthy that our analysis stratified by 

oncessional status was based on smaller numbers and should be 

nterpreted with extra caution. For example, there were 24 conces- 

ion card holder participants in the ‘co-pay’ group compared to 117 

articipants in the ‘stop-copay’ group. 

Our cohort had a high degree of comorbidity, with 75% taking 

oncomitant medication(s) and nearly 25% having polypharmacy of 

oncomitant medications [15] . Further research examining the cost 

mpact of concomitant medication and co-payments is warranted. 

onclusion 

Our study found that removal of the patient ART co-payment 

ad a limited impact on total OOP healthcare expenditure and was 

ot associated with significantly greater ART adherence or less vi- 

ological failure. This highlights that factors contributing to suc- 

essful ART are myriad, and a multipronged approach to adher- 

nce and prevention of virological failure is required. Our research 

ound that participants with moderate and lower incomes paid a 

igher percentage of their income for HIV-related services than 

hose with higher incomes. This suggests that existing safety-nets 

uch as Medicare safety-nets have not effectively addressed the 

roblems associated with OOP, particularly for those with a mod- 

st income and significant medical requirements. This could poten- 

ially undermine their access to care and the affordability of con- 

inual care. 
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