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Abstract

Purpose There is limited research on health-related quality of life (HRQoL) among people who inject drugs (PWID). We
aimed to evaluate factors associated with HRQoL among a cohort of PWID in Australia.

Methods Participants were enrolled in an observational cohort study (the LiveRLife Study) between 2014 and 2018 at 15
sites in Australia. They provided fingerstick whole-blood samples for point-of-care HCV RNA testing and underwent transient
elastography to assess liver disease. Participants completed the EQ-5D-3L survey at enrolment. Regression models were
used to assess the impact of clinical and socioeconomic characteristics on the EQ-5D-3L scores.

Results Among 751 participants (median age, 43 years; 67% male), 63% reported injection drug use in the past month, 43%
had current HCV infection, and 68% had no/mild liver fibrosis (FO/F1). The mean EQ-5D-3L and EQ-VAS scores were 0.67
and 62, respectively, for the overall study population. There was no significant difference in the EQ-5D-3L scores among
people with and without recent injecting drug use (mean: 0.66 vs. 0.68, median: 0.73 vs. 0.78, P =0.405), and among people
receiving and not receiving opioid agonist therapy (mean: 0.66 vs. 0.68, median: 0.73 vs. 0.76, P=0.215). Participants who
were employed were found to have the highest mean EQ-5D-3L (0.83) and EQ-VAS scores (77). The presence of current
HCYV infection, liver fibrosis stage, and high-risk alcohol consumption had little impact on HRQoL.

Conclusions The study findings provide important HRQoL data for economic evaluations, useful for guiding the allocation
of resources for HCV elimination strategies and interventions among PWID.
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Introduction

Health-related quality of life (HRQoL) refers to a person’s
wellbeing in physical, mental, and social domains of health [1].
People who inject drugs (PWID) experience a lower HRQoL
than the general population due to factors including increased
psychological distress, unstable housing, unemployment, a
history of drug overdose, and poor oral health [2, 3]. PWID
are also at high risk of hepatitis C virus (HCV) infection [4].
Previous studies among PWID have demonstrated little impact
of current HCV infection on HRQoL, while awareness of HCV
status is associated with lower HRQoL [5, 6]. However, there
is limited evaluation of the impact of various characteristics
on HRQoL among PWID. Accurate information on HRQoL
among PWID is critical to inform health economic evaluations
of interventions to enhance HCV testing and treatment.

There is increasing demand for cost-utility analysis, a type
of economic evaluation, to provide economic evidence as to
whether a new health intervention or health technology is
worth the investment. An essential component of cost-utility
analysis is health utility, usually derived from preference-based
HRQoL instruments. Health utilities are used for calculating
quality-adjusted life years (QALYSs), a commonly used meas-
ure of health outcomes for comparing health interventions or
technologies. Cost-utility studies have assessed the cost-effec-
tiveness of screening and treating HCV infection for PWID,
but these studies are limited by the use of utility weights of
people who do not inject drugs and often lack of liver dis-
ease staging data [7-10]. Although there are studies that have
evaluated health utility among PWID [6, 11], these studies
have been limited by small sample sizes and the absence of
health utility information stratified by important sub-group
analyses, including HCV infection status, injecting drug use
(history and recent), current opioid agonist treatment (OAT),
and liver disease staging. The availability of detailed health
utility estimates in various sub-populations is critical to inform
mathematical modelling parameters for cost-utility analyses.

To address this gap in the literature, we evaluated HRQoL
among PWID recruited from drug use treatment and needle
and syringe program sites in Australia. We also estimated
health utility weights for different sub-populations (including
by HCV infection status, former/recent injection drug use, cur-
rent OAT, and by liver disease stage). Lastly, we evaluated
factors associated with HRQoL in this population.

Methods
Study design

LiveRLife is an observational cohort study assessing a
community-based model of care integrating a liver health
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promotion campaign, point-of-care HCV testing and non-
invasive liver fibrosis assessment with linkage to care and
HCYV treatment among people with a history of injection
drug use [12, 13].

Study sample/population

Participants were enrolled between 14 July 2014 and 22
February 2018 at 15 sites in three jurisdictions in Aus-
tralia. Study recruitment was conducted through a network
of drug and alcohol clinics, needle and syringe programs, a
medically supervised injecting center, a community health
clinic, and an Aboriginal and Medical Service. All par-
ticipants provided written informed consent and the study
protocol and amendments were approved by the Human
Research Ethics Committee at St. Vincent's Hospital, Syd-
ney (HREC/12/SVH/34).

Eligible participants in the LiverRLife study were at
least 18 years old and self-reported a history of injection
drug use. Exclusion criteria between 2014 — 2016 included
currently or previously received HCV treatment, having
received transient elastography assessment and/or liver
biopsy assessment in the previous two years, and current
pregnancy (due to a contraindication for transient elas-
tography). The protocol was revised to remove exclusion
criteria (except for current pregnancy) to the study pro-
cedures for participants recruited after 14 January 2016.

Study assessments

Enrolment assessments included fingerstick whole-blood
sample collection for point-of-care HCV RNA testing
using Xpert® HCV Viral Load Fingerstick assay, dried
blood spot collection, self-reported behavioural survey
on tablet computer, liver disease assessment, and clini-
cal nurse assessment. Liver disease was assessed using
transient elastography by FibroScan®, which has a lower
and upper detection limit of 2.5 and 75 kPa, respectively.
Fibrosis stages were defined by scores 2.5-7.4 (FO/1—no/
mild fibrosis), 7.5-9.4 (F2—moderate fibrosis), 9.5-12.4
(F3—severe fibrosis) and > 12.5 kPa (F4, cirrhosis) [14].
A liver stiffness measurement score is considered valid if
a minimum of 10 valid readings, with at least a 60% suc-
cess rate and an interquartile range of <30% of the median
value, is taken.

The self-administered questionnaire collected information
on demographics (age, gender, Aboriginal and Torres Strait
Islander identity, employment status, education level, hous-
ing status), drug use history, incarceration history, previous
HCYV testing and treatment, self-reported HCV status, self-
reported OAT status and alcohol consumption. Participants
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were asked if they had injected drugs in the past six months,
and if they had, they were asked if they injected drugs in the
past month. Recent injecting was defined as injecting drugs
in the previous month. Stable housing was defined as living
in a rented or owned house or flat. Alcohol consumption
was assessed using the Alcohol Use Disorders Identifica-
tion Test (AUDIT-C), a 3-item alcohol screen that can help
to detect persons who are high risk alcohol drinkers or who
have active alcohol use disorders [15]. The AUDIT-C is
scored on a scale of 0—12 with scores of >4 in men and >3
in women considered as high-risk drinking [16, 17].

In addition to the behavioral survey, participants also
completed the EuroQoL five-dimension three-level (EQ-
5D-3L) survey at the enrollment visit. The EQ-5D-3L
instrument is made up of two components: 1) the EQ-5D-3L
descriptive system; and 2) the EQ visual analogue scale (EQ-
VAS). The EQ-5D descriptive system measures current self-
perceived health comprised of five questions covering five
domains (mobility, self-care, ability to do usual activities,
pain or discomfort, and anxiety/depression), each with three
response levels (no, some, or extreme problems). The EQ-
VAS involved having patients rate how much they viewed
their current health on a vertical scale from 0 to 100 (worst
to best health imaginable).

Outcome measures

The primary outcome of interest was health utility. Partici-
pants’ responses to the EQ-5D-3L survey were converted
into health utility scores by applying the Australian value
set and scoring algorithm [18]. The utility score could range
from —0.217 to 1, where a score lower than zero refers to a
health state worse than death, O for death and 1 for perfect
health.

Statistical analysis

Participants’ baseline data, collected at enrollment were
used for analyses. Descriptive statistics including means,
frequencies and percentages were used to summarize the
data. Mann—Whitney U tests and Kruskal-Wallis tests were
used for comparing the HRQoL scores between subgroups.
The response distribution for each domain of EQ-5D-3L was
tabulated by fibrosis stage to understand how the severity of
liver disease may impact on different aspects of health (both
physical and mental). Demographic and behavioral factors
hypothesized to be associated with lower EQ-5D-3L utility
scores and EQ-VAS scores included older age, male sex,
housing instability, history of incarceration, recent injecting
drug use, not receiving OAT, high risk alcohol consump-
tion, current smoking (currently daily smoking and cur-
rent less than daily smoking), self-reported HCV infection,
positive HCV RNA test results, and severe liver fibrosis

stage. Participants with missing or unknown demographic
and behavioral characteristics were grouped to ‘missing’
or ‘unknown’ subgroups and still included in the statistical
analysis.

Regression models were used to assess the impact of clin-
ical and sociodemographic characteristics associated with
EQ-5D-3L. As EQ-5D-3L scores in the LiveRLife study
were found to have a ceiling effect (about 20% participants
reported perfect health), a two-part model was applied to
address the skewness presented in the data. In the first part
of the model, a logistic regression model was used to predict
the likelihood that participants reported full health. In the
second part of the model, a generalized linear model (GLM)
with the log link and gamma distribution was fit to EQ-
5D-3L scores smaller than one to assess which factors would
influence the HRQoL among PWID. Marginal effects were
then generated from the combined model. Negative marginal
effect indicated poorer HRQoL, whereas positive marginal
effect indicated better HRQoL. Association between clinical
and sociodemographic factors and EQ-5D-3L utility scores
were initially analyzed in unadjusted univariate analyses.
Variables with a p<0.05 at the unadjusted level or known
clinical significance were considered for adjusted multivari-
ate models. The two-part modelling was done using the Stata
twopm command [19]. For all analyses, statistically signifi-
cant differences were assessed at a 0.05 level; p-values were
two-sided. All analyses were performed using Stata v15.0.

Results

Overall, 751 individuals were enrolled into the LiveRLife
study (Table 1). The median age of the cohort was 43 years
(IQR: 36-51) and 67% were male. Nearly one-third of par-
ticipants (29%) completed high school or higher education,
85% received government assistance as the main source of
income, and 8% were employed. Most participants (72%)
reported injection drug use in the past six months and 63%
injected in the last month. Current HCV infection was
detected in 43% of the study population and 68% of partici-
pants had no/mild liver disease. There were 44 participants
who reported currently receiving HCV treatment. We did not
exclude this group of participants from further analysis as
we observed that current HCV treatment had no impact on
the EQ-5D-3L scores (Appendix Tables Al and A2).

All the 751 participants completed the EQ-5D-3L ques-
tionnaire. The EQ-5D-3L and EQ-VAS scores by baseline
characteristics are summarized in Table 2. The mean EQ-
5D-3L score and EQ-VAS score for the overall population
were 0.67 and 62, respectively. The mean EQ-5D-3L scores
were the highest among participants who were employed
(0.83) compared to those receiving government assistance
(0.73). There were no significant differences among people
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Table 1 Baseline characteristics (n="751)

Table 1 (continued)

Characteristics n (%) Characteristics n (%)

Age, median (IQR) 43 (36-51) Previous/current HCV treatment” 81 (20)

Age groups HCV RNA test result
18-35 168 (22) Negative 372 (50)
36-50 392 (52) Positive 323 (43)
>51 191 (25) Invalid/missing 56 (7)

Sex FibroScan® liver disease staging
Male 503 (67) FO/F1—no/mild fibrosis 514 (68)
Female 242 (32) F2—moderate fibrosis 85 (11)
Transgender 6(<1) F3—severe fibrosis 44 (6)

Aboriginal/Torres Strait Islander identity F4—cirrhosis 63 (8)

Yes 181 (24) Invalid 34 (5)
No 563 (75) Missing 11 (D)
Unknown . ) ) 7 #Transgender excluded from AUDIT-C (n=6)

Completed high school or higher education > Among participants reporting having HCV infection (n=2396)
Yes 214 (29)

No 537 (71)

Main source of income with and without recent injecting drug use (mean: 0.66 vs.
No income 213 0.68, median: 0.73 vs. 0.78, P=0.405), people receiving and
Full-time/part-time/casual employment 58(8) not receiving OAT (mean: 0.66 vs. 0.68, median: 0.73 vs.
Government assistance 637 (85) 0.76, P=0.215), people self-reporting HCV infection and no
Other 3@ HCYV infection (mean: 0.67 vs. 0.66, median: 0.73 vs. 0.73,

Housing P=0.716) and people with and without confirmed current
Stable 522 (70) HCV infection (mean: 0.67 vs. 0.67, median: 0.73 vs. 0.73,
Unstable 229 (30) P=0.964). For EQ-VAS scores, there was no significant

Incarceration difference among people with and without recent injecting
Never 355 (47) drug use (mean: 61 vs. 66, median: 70 vs. 70, P=0.246),
Ever (not in past 12 months) 248 (20) people receiving and not receiving OAT (mean: 61 vs. 62,
In past 12 months 148 (33) median: 68 vs. 70, P=0.470), and people with and without

Injected drugs in past 6 months current HCV infection (mean: 61 vs. 63, median: 70 vs. 70,
Yes 541(72) P=0.444). Again, participants who were employed had the
No 21028 highest EQ-VAS scores compared to those receiving gov-

Injected drugs in past month ernment assistance (mean: 77 vs. 61, median: 80 vs. 65,
Yes 475 (63) P <0.001). There was also a significant difference in the EQ-
No 276 (37) VAS scores among people with and without stable housing

Hazardous alcohol consumption (AUDIT-C)* (mean: 64 vs. 57, median: 70 vs. 60, P=0.006), people who
Never drinks 331.(44) were never and current smokers (mean: 70 vs. 61, median:
Low risk male/female 160 (21) 75 vs. 65, P=0.007) and people self-reporting HCV infec-
High risk male/female 254 (34) tion and no HCV infection (mean: 59 vs 65, median: 65

Smoking stats vs. 70, P=0.002). For people who tested positive for HCV,
Never 356 those who were currently receiving treatment reported a
Previous 74 (10) higher mean EQ-VAS score than those not receiving treat-
Current 642 (85) ment (Appendix Table A1, 73 vs. 62).

Opioid agonist therapy Overall, most people had no problems with mobil-
Current S17.(69) ity (71%), personal care (86%) and usual activities (68%)
Previous, not current 91 (12) (Table 3). Nearly half (49%) of the study population were
Never 143 (19) living with moderate or severe pain/discomfort (Fig. 1).

Self-reported HCV infection Sixty-nine percent of participants reported they were
Negative 222(29) extremely or moderately anxious or depressed. For self-
Positive 396 (53) care, usual activities and pain/discomfort domains, there
Unknown 133 (18)
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Table 2 Health-related quality of life by baseline characteristics

n Mean EQ-5D (SD) Median EQ-5D (IQR) p value*

Mean VAS (SD) Median VAS (IQR) p value*

Overall

Age groups
18-35
36-50
>51

Sex?

Male

Female

751 0.67 (0.27)

168 0.67 (0.28)
392 0.67 (0.27)
191 0.65(0.27)

509 0.67 (0.27)
242 0.67 (0.27)

Aboriginal/Torres Strait Islander identity®

Yes
No

181 0.66(0.28)
563 0.66(0.27)

Completed high school or higher education

Yes
No

Main source of income
No income

Full-time/part-time/casual
employment

Government assistance
Other

Housing
Stable
Unstable

Incarceration
Never
Ever (not in past 12 months)
In past 12 months

Recency of drug injecting
Ever, but not in past 6 months
None in the past month
Injected in past month

214 0.69 (0.25)
537 0.66(0.25)

21 0.75(0.23)
58 0.82(0.22)

637 0.66 (0.27)
35 0.57(0.29)

522 0.68 (0.27)
229 0.64 (0.27)

248 0.67 (0.27)
355 0.66 (0.26)
148 0.67 (0.29)

210 0.68 (0.28)
66 0.68 (0.28)
475 0.66 (0.26)

Hazardous alcohol consumption (AUDIT-C)¢

High risk male/female
Low risk male/female
Never drinks
Smoking status
Never
Previous
Current
Current opioid agonist therapy
Yes
No
Self-reported HCV infection
Yes
No
HCV RNA test result
Negative
Positive
Missing
FibroScan® liver disease staging

254 0.66 (0.28)
160 0.69 (0.24)
331 0.67 (0.28)

35 0.75(0.23)
74 0.69 (0.29)
642 0.66 (0.27)

517 0.66 (0.26)
234 0.68 (0.28)

396 0.67 (0.27)
222 0.66 (0.27)

372 0.67 (0.28)
323 0.67 (0.26)
56 0.65 (0.30)

0.73 (0.50-0.83)

0.74 (0.50-0.83)
0.73 (0.50-0.80)
0.73 (0.45-0.83)

0.73 (0.50-0.83)
0.73 (0.50-0.80)

0.73 (0.50-0.83)
0.73 (0.50-0.83)

0.75 (0.53-0.83)
0.73 (0.50-0.80)

0.80 (0.71-1.00)
0.83 (0.75-1.00)

0.73 (0.50-0.80)
0.66 (0.24-0.80)

0.73 (0.50-0.83)
0.73 (0.50-0.80)

0.74 (0.50-0.81)
0.73 (0.50-0.80)
0.80 (0.50-0.83)

0.75 (0.52-0.83)
0.78 (0.50-0.83)
0.73 (0.50-0.80)

0.72 (0.50-0.80)
0.73 (0.59-0.80)
0.73 (0.50-0.83)

0.80 (0.68-0.84)
0.73 (0.45-1.00)
0.73 (0.50-0.80)

0.73 (0.50-0.80)
0.76 (0.50-0.83)

0.73 (0.50-0.83)
0.73 (0.45-0.83)

0.73 (0.50-0.83)
0.73 (0.50-0.80)
0.73 (0.46-0.80)

0.688

0.767

0.510

0.126

<0.001

0.067

0.563

0.405

0.529

0.050

0.215

0.716

0.964

0.046

62 (26)

62 (26)
61 (26)
64 (24)

62 (26)
60 (25)

62 (25)
61 (28)

65 (24)
61(26)

64 (22)
77 (14)

61 (26)
57 (26)

64 (25)
57 (27)

63 (26)
61 (25)
61 (27)

62 (27)
66 (21)
61 (26)

59 (28)
64 (23)
63 (26)

70 (23)
68 (25)
61 (26)

61 (26)
62 (27)

59 (27)
65 (23)

63 (26)
61 (26)
59 (27)

70 (50-80)

63 (50-80)
68 (50-80)
70 (50-80)

70 (50-80)
60 (50-80)

60 (50-80)
70 (50-80)

70 (50-80)
65 (50-80)

60 (50-90)
80 (70-90)

65 (50-80)
60 (40-75)

70 (50-80)
60 (40-80)

70 (50-80)
66 (50-80)
68 (49-80)

70 (49-85)
70 (50-80)
70 (50-80)

60 (40-80)
70 (50-80)
70 (50-80)

75 (51-85)
75 (50-85)
65 (50-80)

68 (50-80)
70 (50-80)

65 (40-80)
70 (50-80)

70 (50-80)
70 (50-80)
60 (40-80)

0.643

0.261

0.908

0.068

<0.001

0.006

0.525

0.246

0.085

0.007

0.470

0.002

0.444

0.075
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Table 2 (continued)

n Mean EQ-5D (SD) Median EQ-5D (IQR) p value* Mean VAS (SD) Median VAS (IQR) p value*

FO/F1—no/mild fibrosis 514 0.68 (0.27) 0.75 (0.50-0.83) 63 (26) 70 (50-80)
F2/3—moderate/severe 129 0.63 (0.25) 0.68 (0.45-0.80) 59 (25) 60 (49-80)
F4—cirrhosis 63 0.67 (0.28) 0.73 (0.45-1.00) 65 (22) 70 (50-80)
Invalid score/missing 45 0.61 (0.32) 0.66 (0.38-0.80) 55 (28) 50 (40-80)

IQR interquartile range
“Trangender combined with male (n=6)
bParticipants responding as unknown are excluded (n=7

‘n=6 excluded

*Mann—Whitney U tests and Kruskal-Wallis tests were used to compare EQ-5D-3L and EQ-VAS scores between subgroups

Table 3 EQ-5D-3L and EQ VAS health status classifications by FibroScan liver disease stage

EQ-5D-3L Total population FibroScan liver disease staging
n=731 FO/1 F2-F3 F4 p value
Mobility 0.185
I have no problems in walking around 530 (71%) 380 (74%) 85 (66%) 41 (65%)
I have some problems in walking around 211 (28%) 127 (25%) 42 (33%) 22 (35%)
I am confined to bed 10 (1%) 7 (1%) 2 (2%) 0 (0%)
Personal care 0.029
I have no problems with personal care 648 (86%) 447 (87%) 107 (83%) 59 (94%)
I have some problems washing or dressing myself 94 (13%) 64 (12%) 19 (15%) 2 (3%)
I am unable to wash or dress myself 9 (1%) 3(1%) 32%) 2 (3%)
Usual activities 0.018
I have no problems with performing my usual activities 507 (68%) 362 (70%) 75 (58%) 41 (65%)
I have some problems with performing my usual activities 226 (30%) 140 (27%) 53 (41%) 19 (30%)
I am unable to perform my usual activities 18 2%) 12 2%) 1 (1%) 3 (5%)
Pain/discomfort 0.042
I have no pain or discomfort 379 (50%) 278 (54%) 54 (42%) 28 (44%)
I have moderate pain or discomfort 282 (38%) 179 (35%) 61 (47%) 24 (38%)
I have extreme pain or discomfort 90 (12%) 57 (11%) 14 (11%) 11 (17%)
Anxiety/depression 0.292
I am not anxious or depressed 238 (32%) 168 (33%) 32 (25%) 25 (40%)
I am moderately anxious or depressed 366 (49%) 248 (48%) 70 (54%) 28 (44%)
I am extremely anxious or depressed 147 (20%) 98 (19%) 27 21%) 10 (16%)
EQ VAS, median (IQR) 70 (50, 80) 70 (50, 80) 60 (49, 80) 70 (40, 80) 0.157

p values chi-square test or Fisher’s exact test depending on expected cell frequencies; p value for EQ-VAS by Kruskal-Wallis test

EQ-5D-3L responses by liver disease stage. Among people
with significant liver fibrosis (> F2), there was an increased
proportion of participants reporting issues with mobility and
usual activities. There was little impact of liver disease stage
on mobility and anxiety/depression domains. The propor-
tions of responses indicating “some problems” or “severe
problems” in each EQ-5D-3L domain were similar among
people with and without recent injecting drug use (Fig. 2).
Table 4 presents the relationship between baseline
characteristics and EQ-5D-3L scores using the unadjusted
two-part model. Compared to those with “no income”,
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earning income from government assistance (marginal
effect=-0.099, P=0.049) and earning income from other
sources (marginal effect=-0.183, P=0.012) were asso-
ciated with significantly lower EQ-5D-3L scores. Com-
pared to no smokers, a current smoker reported signifi-
cantly lower EQ-5D-3L scores (marginal effect=-0.089,
P=0.017). In the adjusted analysis (Table 5), the same
factors were associated with significantly lower EQ-
5D-3L scores: earning income from government assis-
tance (marginal effect =-0.098, P=0.049), earning income
from other sources (marginal effect=-0.192, P=0.009)
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Fig. 1 Proportion of responses
indicating “‘some problems” or
“severe problems” in each EQ-
5D-3L domain in the overall
study population

Anxiety/Depression
Pain/Discomfort
Fig.2 Proportion of responses
indicating “some problems” or
“severe problems” in each EQ-
5D-3L domain by recent drug
injection status
Anxiety/Depression
Pain/Discomfort

—e—No injecting drug use in the past month

and being a current smoker (marginal effect=-0.084,
P=0.019). Results of the two-part model by recent drug
injection status are presented in Appendix Tables A3, A4
and AS. For participants who injected drugs in the past
month, factors associated with significantly lower EQ-
5D-3L scores included earning income from other sources
(marginal effect=-0.188, P=0.030) and being a current
smoker (marginal effect=-0.094, P=0.043). Among

3201
Mobility
100%
75%
50%
Personal care
%
0%
Usual activities
Mobility
100%
75%
50%

Personal care

Usual activities

—o—Injecting drug use in the past month

participants who did not inject drugs in the past month,
baseline characteristics had little impact on the EQ-5D-3L
scores.
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Table 4 Unadjusted univariate Marginal effect 959% CI b value*
analysis of factors associated
with EQ-5D-3L scores (using Age groups 0.717
two-part model) 18-35 _
36-50 —0.004 —0.053, 0.046 0.888
>51 -0.021 —-0.077,0.035 0.460
Sex 0.807
Male -
Female —0.003 —0.044, 0.038 0.889
Aboriginal/Torres Strait Islander ethnicity 0.242
No -
Yes —-0.010 —0.057, 0.037 0.674
Completed high school or higher education 0.123
No -
Yes 0.033 —0.008, 0.074 0.113
Main source of income 0.000
No income -
Full-time/part-time/casual employment 0.070 —0.041,0.181 0.215
Government assistance —0.099 —0.198, 0.000 0.049
Other —-0.183 —0.325, -0.040 0.012
Housing 0.259
Stable -
Unstable —-0.035 —0.077, 0.008 0.110
Incarceration 0.927

Ever (not in past 12 months) -

In past 12 months 0.008 —0.044, 0.061 0.759

Never 0.005 —0.038,0.049 0.810
Recency of drug injecting 0.914

Ever, but not in past 6 months -

None in the past month -0.015 —0.058, 0.029 0.515

Injected in past month 0.000 —0.073,0.073 0.997
Hazardous alcohol consumption (AUDIT-C) 0.223

Never drinks -

Low risk male/female 0.027 —0.021, 0.074 0.271

High risk male/female -0.010 —0.055, 0.035 0.658
Smoking stats 0.024

Never

Previous —-0.063 —0.160, 0.034 0.203

Current —-0.089 —0.163,0.016 0.017
Current opioid agonist therapy 0.097

No -

Yes —-0.018 —0.060, 0.024 0.409
HCV RNA test result 0.823

Negative -

Positive 0.004 —0.036, 0.044 0.835

Missing —-0.022 —0.100, 0.056 0.575
Self-reported HCV status 0.591

No -

Yes 0.008 —0.037,0.053 0.718

Unknown —-0.007 —0.063, 0.050 0.812
FibroScan® liver disease staging 0.107

FO/F1—no/mild fibrosis -

F2/3 —0.048 —0.099, 0.003 0.064

F4—cirrhosis -0.012 —0.087, 0.064 0.761

Invalid score/missing —-0.071 —0.166, 0.024 0.143

*The overall p-values for variables with multiple categories were derived from Wald tests, using Stata func-

tion testparm
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TabIeSI Adjusted multi\{ariate Marginal effect 95% CI p value*
analysis of factors associated
with EQ-5D-3L scores (using Main source of income 0.000
two-part model) No income B
Full-time/part-time/casual employment 0.065 —0.045,0.174 0.246
Government assistance —0.098 —0.195, 0.000 0.049
Other -0.192 —0.336, —0.049 0.009
Smoking stats 0.031
Never
Previous -0.071 —0.165, 0.022 0.136
Current —0.084 —0.154,0.014 0.019
HCV RNA test result 0.735
Negative -
Positive 0.012 —0.028, 0.052 0.560
Missing -0.018 —0.094, 0.059 0.654
FibroScan® liver disease staging 0.057
FO/F1—no/mild fibrosis -
F2/3 —0.045 —0.096, 0.006 0.082
F4—cirrhosis -0.024 —0.103, 0.056 0.562
Invalid score/missing -0.079 —-0.174,0.016 0.103

The overall p-values for variables with multiple categories were derived from Wald tests, using Stata func-

tion testparm

Discussion

This study evaluated HRQoL and associated factors among
a cohort of PWID in Australia. People in this study had little
problems with mobility, self-care, and usual activities, but a
large proportion experienced pain/discomfort and anxiety/
depression. Unemployment, unstable housing, and current
smoking were associated with lower HRQoL. Current HCV
infection, liver fibrosis disease stage, recent injecting drug
use, current OAT, and high-risk alcohol consumption had
little impact on HRQoL. These data provide key information
on HRQoL among PWID to guide future economic evalua-
tion studies as well as clinical practice and policy.

The mean EQ-5D-3L (0.67) and EQ-VAS scores (62)
were much lower in this sample than those elicited from
the general population in Australia (0.91 and 79, respec-
tively) [20]. This supports the existing evidence that PWID
usually have impaired HRQoL compared to the general
population [2, 3, 5, 21]. The mean and median EQ-5D-3L
scores reported in this study are consistent with two previ-
ous studies that directly elicited health utility values from
PWID using EQ-5D-3L [6, 11]. But it should be noted that
participants in the Gormley et al. study, had received HCV
treatment and achieved cure [11], while our study popula-
tion included PWID with and without current HCV infection
and the majority did not have a history of treatment. For
people who inject drugs with current HCV infection (HCV
RNA detectable), our study produced a similar median EQ-
5D-3L score (0.73) to a study of people who inject drugs

in Scotland (0.69) [6]. In the study by McDonald et al. [6],
people testing positive for HCV who believed that they were
negative reported higher EQ-5D-3L scores than those aware
of their positive HCV status (0.74 vs. 0.66). Similarly, in
a study by Dalgard et al. [5], among people with chronic
HCYV infection and who inject drugs, those who were aware
of their infection had lower HRQoL scores across several
SF-36 dimensions (general health, physical functioning,
physical role, and vitality) than those unaware of their infec-
tion. Conversely, HCV RNA negative participants, who
believed they were infected, scored lower in general health
compared to those who did not believe they were infected
[5]. In our study, participants who self-reported HCV infec-
tion also reported significantly lower EQ-VAS scores than
those who believed they were not infected. Therefore, aware-
ness of HCV is likely to be an important determinant of self-
reported health. Further counselling and educational efforts
are needed to alleviate fears and concerns about the impacts
of current HCV infection in the context of the availability
of highly effective and tolerable direct-acting antiviral treat-
ments. However, the awareness of HCV had no significant
impact on the EQ-5D-3L utility score, indicating that the
awareness of HCV might influence aspects of health other
than the five domains in the EQ-5D-3L.

We hypothesised that participants with current HCV and
significant liver fibrosis (> F2) would experience poorer
HRQoL than those with milder fibrosis (FO/F1). However,
we observed that EQ-5D-3L and EQ-VAS could not dis-
criminate between participants with different fibrosis stages.
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Participants with cirrhosis (F4) reported higher health utility
scores than those with moderate fibrosis (F2/3), which is in
contrast with findings from other studies where cirrhosis is
associated with lower health utility scores compared to those
with more mild liver disease among people with chronic
HCYV infection [22, 23]. It is possible that the small sample
size of participants with advanced liver disease may have
precluded the ability to discriminate differences in health
utility by liver disease stage. Further, it is plausible that peo-
ple with advanced liver diseases felt more supported through
engagement with healthcare, which had a positive impact
on their HRQoL. It is also possible that the EQ-5D-3L
scale might not be sensitive enough to capture quality of
life changes related to advanced liver disease progression
among PWID. As EQ-5D-3L is a generic HRQoL instru-
ment, it may fail to include some features specific to PWID,
such as housing instability [24].

As consistent with previous studies [21, 25, 26], gen-
der was not found statistically significantly associated with
HRQoL in our study population. In this analysis, partici-
pants who were employed and those who had stable hous-
ing reported higher mean and median HRQoL scores.
However, in the two-part model, these two factors were no
longer statistically significant. This is different to findings
by Scott et al. [2], which demonstrated being employed
was significantly correlated with an increase in personal
wellbeing index (PWI) scores, while moving into unstable
accommodation was associated with declines in PWI scores
among PWID [2]. It is likely that factors other than those
collected by our study may have played a role in determining
the HRQoL among the study population. Evidence on the
impact of OAT on HRQoL is also mixed. While improve-
ments in HRQoL in the long term were observed for some
populations [27, 28], other studies have reported immediate
increase in HRQoL but then diminishing effects and even
deterioration in HRQoL [29-31]. Our study did not find
any significant impact of OAT on EQ-5D-3L scores, prob-
ably because the study population was already engaged with
health services and effect of OAT on HRQoL might have
diminished at the time of enrolment.

A major strength of our study is that we have addressed a
major evidence gap by describing health utility information
stratified by important sub-groups including HCV infection,
recent injecting drug use and liver disease stages. This study
estimated the heath utility scores among PWID who were
HCYV negative, and also demonstrated the marginal impact of
HCV on HRQoL among those with relatively mild diseases.
These data are important for future mathematical model-
ling and cost-effectiveness analyses to evaluate interventions
to enhance HCV testing and treatment among PWID. The
economic evidence generated by mathematical modelling
and cost-effectiveness analyses will in turn inform practice
and policies about what interventions should be integrated

@ Springer

into service delivery and into national and jurisdictional
strategies.

One limitation of this study is that the participants repre-
sent a population already engaged in health services tailored
for PWID, and thus, our sample may not be representative of
the broader population of PWID. As such, the health utility
estimates may be an overestimate of the HRQoL experi-
enced among people who have recently injected drugs but
do not attend health services. However, it is encouraging
that there was little difference in EQ-5D-3L and EQ-VAS
scores among people with and without recent injecting drug
use in this study. Another limitation is the use of EQ-5D-3L
instrument to measure participants’ HRQoL. Although
EQ-5D-3L has high validity for the general population and
several diseases [32-36], it has not been validated among
PWID. The EQ-5D-3L instrument was chosen for the Liv-
eRLife study because it was the best available alternative at
that time. But the domains featured by EQ-5D-3L may not
be adequate to capture the changes in HRQoL observed by
HCV-specific measures such as HCV-PRO [37, 38]. Recent
evidence also showed that EQ-5D-3L was less suited to
detect smaller changes in health in PWID, compared to
SF-6D, independent of if current health state was good or
bad [39]. Future research is needed to better validate health
utility measures in this population. In addition, data on other
non-HCV related co-morbidities/liver disease such as fatty
liver disease were not collected. In our study, around 6% of
participants had invalid liver disease staging scores. This is
due to the lack of large-size probe to assess liver disease in
people who are overweight/obese. Although those who are
overweight are likely to have poorer HRQoL [40], given
the small number of participants with invalid FibroScan®
scores, the impact on the overall findings should be minimal.
Finally, this study analysed data collected between 2014 and
2018. Although it is not anticipated that there have been
any changes to the clinical practice which would have led
to a major improvement in HRQoL among PWID, further
research using more recent data is warranted to investigate
HRQoL among this population.

In conclusion, a lower HRQoL was observed among
PWID compared with the general population. Employment
and stable housing were associated with better HRQoL.
However, EQ-5D-3L and EQ-VAS could not discriminate
between participants with different stages of liver disease.
Further research is needed to identify more suitable tools to
measure and better understand HRQoL among PWID. This
will inform future health economic analyses for identifying
optimal interventions to facilitate HCV elimination globally.
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