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Abstract

Background: Hepatitis C virus self-testing (HCVST) is an additional approach that may expand access to HCV test-
ing. We conducted a mixed-methods cross-sectional observational study to assess the usability and acceptability of
HCVST among people who inject drugs (PWID), men who have sex with men (MSM) and transgender (TG) people in
Thilisi, Georgia.

Methods: The study was conducted from December 2019 to June 2020 among PWID at one harm reduction site
and among MSM/TG at one community-based organization. We used a convergent parallel mixed-methods design.
Usability was assessed by observing errors made and difficulties faced by participants. Acceptability was assessed
using an interviewer-administered semi-structured questionnaire. A subset of participants participated in cognitive
and in-depth interviews.

Results: A total of 90 PWID, 84 MSM and 6 TG were observed performing HCVST. PWID were older (median age 35 vs
24) and had a lower level of education compared to MSM/TG (27% vs 59%). The proportion of participants who com-
pleted all steps successfully without assistance was 60% among PWID and 80% among MSM/TG. The most common
error was in sample collection and this was observed more often among PWID than MSM/TG (21% vs 6%; p=0.002).
More PWID requested assistance during HCVST compared to MSM/TG (22% vs 8%; p=0.011). Acceptability was high
in both groups (98% vs 96%; p =0.407). Inter-reader agreement was 97% among PWID and 99% among MSM/TG.
Qualitative data from cognitive (n = 20) and in-depth interviews (n = 20) was consistent with the quantitative data
confirming a high usability and acceptability.

Conclusions: HCVST was highly acceptable among key populations in Georgia of relatively high educational level,
and most participants performed HCVST correctly. A significant difference in usability was observed among PWID
compared to MSM/TG, indicating that PWID may benefit from improved messaging and education as well as options
to receive direct assistance when self-testing for HCV.
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Background

Globally, in 2019 an estimated 58 million people were liv-
ing with chronic hepatitis C virus (HCV) infection, and
" The Foundation for Innovative New Diagnostics (FIND), Campus Biotech, more than 300,000 people died from HCV-related liver
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in eastern Europe that has been highly affected by HCV.
It has a high national HCV viraemic prevalence of 5.4%
in the adult population, and with a population of around
3.7 million, there are an estimated 150,000 people living
with HCV [2]. Most affected populations, include peo-
ple who inject drugs (PWID) that account for more than
one third of cases among the general population, and
men who have sex with men (MSM). The prevalence of
HCYV antibody positivity among PWID is 65%—-75%, and
among MSM ranges between 7.1% and 18.9% in Georgia
[3, 4]. HCV prevalence is higher among those HIV-coin-
fected [5, 6].

In response to their significant HCV public health
problem, the government of Georgia launched in 2015
one of the world’s first nationwide HCV elimination pro-
grammes to decrease HCV viraemic prevalence by 90%
by 2020 [7]. Ambitious targets were set to diagnose 90%
of HCV-infected people, treat 95% of those diagnosed,
and cure 95% of those treated with direct-acting anti-
virals (DAA) [8]. By December 2020, the national HCV
screening programme tested around 2.2 million people,
which is nearly 70% of the adult population (M Japaridze,
personal communication, 2021). Despite this progress,
there is still a substantial testing and treatment gap with
60,000 undiagnosed and untreated.

The 2017 World Health Organization (WHO) test-
ing guidelines for hepatitis B and C recommend routine
HCV testing for most affected populations that include
PWID, MSM, persons in prison, as well as those settings
and countries with a general population prevalence > 2%
[9, 10]. Although there are excellent examples of coun-
tries efforts in scaling up HCV testing services including
facility and community-based testing [11, 12], bridging
the diagnostic gap requires additional strategies to those
still unaware of their HCV status or who have not yet
accessed treatment. Future diagnostic innovations high-
lighted to promote access to HCV testing include the
use of self-testing with oral or blood-based tests allow-
ing individuals to test and interpret their own test results
in a place of their choice, overcoming confidentiality and
privacy issues [13]. HIV self-testing (HIVST) has been
recommended by WHO since 2016 [14], and has ena-
bled national HIV programmes to expand testing, espe-
cially among higher risk populations [15]. Accumulating
evidence shows that HIVST is easy and safe [16], accu-
rate [17], highly acceptable across different populations
[18, 19], and increases testing uptake and linkage to care
using different distribution strategies [20—22]. It has also
been shown to be cost-effective in many settings; espe-
cially when focused on priority populations with lower
testing and treatment coverage [23]. In July 2021, WHO
released new guidelines strongly recommending offer-
ing HCV self-testing (HCVST) as an additional approach
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to HCV testing services [24]. HCVST can also be used
to increase the frequency of testing among those testing
negative, however, periodic retesting on people at ongo-
ing risk and a history of treatment-induced or sponta-
neous clearance of HCV infection may be offered HCV
RNA testing every 3—6 months, as the antibody remains
positive after the first infection [9].

The OraQuick® HCV Rapid Antibody Test Kit (OraS-
ure, USA) is currently the only oral fluid-based test that
has obtained WHO prequalification and market authori-
zation in Europe and the United States [25, 26]. The
accuracy of the professional OraQuick HCV test using
oral fluids is high, with a reported pooled sensitivity of
98% (95% CI: 97-100) and specificity of 100% (95% CIL:
100-100) [27]. A similar performance was observed in a
recent study conducted in United States where the test
was used for HCVST with test results being interpreted
by trained staff: the sensitivity and specificity were 98%
(95% CI: 88—100) and 98% (95% CI: 90-100), respectively
[28]. However, when untrained users conducted the test
and interpreted their own results, a lower sensitivity
of 88% (95% CI: 75-96) was observed whilst specificity
remained 100% (95% CIL: 93-100) [28].

The literature on acceptability, values and preferences
surrounding HCVST remains limited. However, some
willingness to self-test was reported among PWID and
MSM in England, with respondents noting potential
benefits of HCVST included rapid results, ease to per-
form, and indicated preference for oral-based self-tests
[29]. A study in Kyrgyzstan found that HCVST would be
acceptable among PWID as a way to reduce stigma often
encountered in healthcare facilities [30].

Further research is still needed on the usability and
acceptability of HCVST in different populations and geo-
graphic regions to inform policy recommendations. To
address this gap, FIND in collaboration with WHO has
conducted a series of usability and acceptability studies
among different populations in China, Egypt [31], Kenya,
Malaysia, Rwanda, Pakistan and Vietnam [32]. In this
study in Georgia, we sought to assess the usability and
acceptability of oral-based HCVST among PWID and
MSM/transgender people (TG).

Methods

Study design

We used a convergent parallel mixed-methods design
[33] to assess the usability and acceptability of users
in conduct of HCVST based on: correctly perform-
ing and interpreting test results, inter-reader and inter-
operator agreement, acceptability and preferences for
HCVST, current knowledge about HCV infection, test-
ing and treatment services, and barriers and enablers to
HCVST. The quantitative component entailed the direct
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observation of participants conducting HCVST and doc-
umentation of observed errors, difficulties and assistance
required. The qualitative component was conducted
using cognitive and in-depth interviews to complement
quantitative data. All participants provided written
informed consent. The local institutional review board
approved the study protocol (#2019-066).

Study settings and participant recruitment and eligibility
Two sites in Thilisi participated in the study: a harm
reduction site run by the non-governmental organization
“New Way” and the lesbian, gay, bisexual, transgender
and queer (LGBTQ+) community-based organization
“Equality Movement” PWIDs seeking services at “New
Way” and MSM/TG at “Equality Movement” were
approached to participate in the study. Assuming that
50% of eligible participants will accept HCVST, a mini-
mum sample size of 100 participants in each study group
was required to provide estimates with a 95% confi-
dence interval and a margin error of +10%. Participants
were eligible if they were 18 years or older, were able to
read Georgian, did not know their HCV serostatus or
tested negative>1 year ago, provided written informed
consent, and reported use of unprescribed intravenous
drugs within the past year (PWID) or they had at least
one anal sex episode with another man within the past
year (MSM/TGQ). Individuals were excluded if they had
had prior experience with HIVST. The first participants
enrolled among PWID and MSM/TG were invited to
participate in cognitive interviews (n=20) and in-depth
interviews (n=20).

Study procedures

The OraQuick® HCV Rapid Antibody Test was used
both for oral-based self-testing and professional oral-
based testing. Although the test device is identical in
both configurations, the external kit packaging and the
instructions differ according to each intended use, as rec-
ommended by WHO [34]. For the OraQuick HCV Self-
Test (Research-Use-Only), the packaging was simplified
into a divided pouch containing also a disposal bag. The
instructions were abbreviated into double-sided page
containing pictorial instructions and simple nontechnical
language (see Additional file 1). The instructions of the
self-test was translated into Georgian.

The OraQuick® HCV Rapid Test is a manually per-
formed, visually read, 20-min immunoassay for the quali-
tative detection of HCV antibodies [26]. The oral-based
self-testing workflow involves a 12-step process, namely:
Pre-testing: (1) Opening the package, (2) Reading/using
the instructions, (3) Removing the test tube from the test
pack, (4) Removing the cap from the test tube, (5) Plac-
ing the tube into the stand, (6) Removing the test device
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from the test pack. Testing: (7) Correctly handling the
device (not touching the flat pad), (8) Collecting oral fluid
specimen, (9) Placing the test device in the test tube, (10)
Checking test device stays in the tube while testing, (11)
Time keeping for results. Post-testing: (12) Interpreting
results and kit disposal.

Quantitative methods
Data collection and analysis
Upon enrolment, a trained study staff member (health-
care worker: HCW) in each site administered a baseline
questionnaire to participants to gather sociodemographic
data (see Additional file 2). Participants were then given
the HCV self-test kit and instructed to carry out the test
and interpret the results on their own, relying solely on
the instructions in Georgian. HCW observed partici-
pants perform the 12-step test process and completed
a standardised product-specific checklist to document
errors and difficulties observed during the procedure
(see Additional file 3). Assistance was provided by the
HCW only if the participant requested help after having
exhausted all attempts to complete the testing step (usu-
ally, after 15 min). Once the self-test was completed and
read by each participant, the HCW re-read the self-test
and documented both results. This paired data served to
calculate inter-reader agreement. Finally, the HCW per-
formed and interpreted an additional professional use
OraQuick® HCV Rapid Test. This paired data, between
the self-tester result and HCW result, were used to calcu-
late inter-operator agreement. HCW also administered a
post-testing questionnaire designed to capture informa-
tion on participant’s experience during HCVST as well as
acceptability and preferences (see Additional file 4).
Descriptive statistics were used to summarize the study
population. Differences between study groups were com-
pared with the X?-square test or Fischer’s exact test for
categorical variables and the ¢-test for continuous vari-
ables. All statistical tests were two-sided with alpha 0.05.
Usability was assessed by calculating the frequencies
of mistakes, difficulties and assistance needed at each
step of the testing procedure from opening the package
to reading the results. Usability was defined as the per-
centage of participants who completed the testing steps
without assistance and interpreted results correctly [35].
The percent agreement along with the Cohen’s Kappa
coefficient was used to calculate inter-reader and inter-
operator agreement, both including all test results and
excluding paired invalid test results. Data was analysed
with Stata/IC 16.1 (StataCorp, College Station, USA).
Acceptability was defined as the willingness of partici-
pants to use HCVST in the future and it was classified
as high (> 67%), moderate (66—34%) or low (<33%) [19].
Acceptability was further categorized as pre-acceptability
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or post-test acceptability if it was measured prior or after
conducting self-testing [36]. Values and preferences were
defined as participants’ views, concerns and preferences
on HCVST use and delivery [19].

Qualitative methods

Data collection and analysis of cognitive interviews

Two research assistants conducted the interviews in
Georgian. Observations of participants conducting
HCVST were conducted simultaneously with the cog-
nitive interviews to visually assess the participant’s abil-
ity to correctly perform and interpret the HCVST. The
cognitive interview thematic guide mirrored the steps
depicted in the product-specific checklist (see Additional
file 5). Interviews were audio recorded, translated into
English, transcribed, and saved on password-secured
computers.

The data from the observations were tabulated and
trends in test performance identified using a framework
approach containing a matrix of problem areas. The
analysis process of the cognitive interviews data entailed
three researchers familiarizing themselves with the data,
developing themes and codes based on the content of
the manufacturers instructions, and presentation of a
descriptive analysis of data.

Data collection and analysis of in-depth interviews

In-depth interviews were used to explore participants’
experiences and gain insights into their perceptions of
the feasibility of HCVST to enable triangulation with
data from the cognitive interviews as well as to explore
acceptability. Participants were interviewed using a semi-
structured interview topic guide (see Additional file 6)
based on a guide previously developed for HIVST but
modified for HCVST [37]. The topic guide consisted of
open-ended questions seeking to capture different key
issues around HCVST such as barriers and enablers, fea-
sibility, improvement areas, and possible adverse events.
The topic guide was translated into Georgian language
and piloted before use in the study. Field notes and
recorded interviews were directly translated and tran-
scribed verbatim into English and saved on password-
secured computers.

A coding framework was developed inductively and
coded using NVIVO 12 qualitative analysis software (see
Additional file 7). Thematic data analysis methods were
used to interrogate the data [38]. To investigate patterns
across categories, similar units of categories were col-
lapsed to generate broader themes around HCVST. Data
were also triangulated across different scripts and differ-
ent researchers who collected it to ensure validity. Quotes
representing each theme were extracted from transcripts
and reviewed again within the context of the full text of
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the interview. The results are presented as descriptive
narratives highlighting important quotes.

Results

Characteristics of the study population

The number of participants enrolled in the study are
shown in Fig. 1. A total of 100 PWID and 100 MSM/TG
were enrolled in the study between December 2019 and
June 2020 out of 203 individuals invited to participate
(overall response rate was 98.5%). Baseline characteristics
of the study populations are summarized in Table 1.

PWID were older than MSM/TG (median age: 35 vs
24 year, p <0.001). The PWID population was predomi-
nantly male with only 2 women participating in the
study. Nine of the MSM/TG individuals self-identified as
transgender. There were some sociodemographic differ-
ences between MSM/TG and PWIDs that were statisti-
cally significant, namely: the MSM/TG population had
a higher level of education (59.0% vs 27.0%, p <0.001), a
higher proportion had a job (74.0% vs 41.0%, p <0.001),
and most were aware of self-testing (96.0% vs 32.0%,
p <0.001) compared to PWID. Eight participants among
MSM/TG also reported injecting unprescribed drugs
(8.0%).

For the sub-sample of 40 participants who underwent
cognitive interview or in-depth interviews, the main soci-
odemographic characteristics between groups are pre-
sented in (see Additional file 8). Overall, MSM/TG were
younger, more educated, tended to be employed and sin-
gle compared to PWID. This subsample was representa-
tive of the entire sample because the sociodemographic
characteristics in this subset of participants was consist-
ent with that of the larger group reported in Table 1.

Usability of the OraQuick HCV self-test

Quantitative findings

All participants were able to complete the entire HCVST
procedure. The proportion of observed errors, difficulties
and assistance provided in each study group is presented
in Table 2. Among MSM/TG, 80% conducted all steps
correctly and interpreted tests results accurately without
assistance compared to 60% among PWID (p=0.003).
Difficulties were also more frequently observed among
PWID than MSM/TG (34.4% vs 14.4%; p=0.002).
Few individuals interpreted the HCVST result incor-
rectly, 3.3% among PWID and 1.1% among MSM/TG
(p=0.062). Incorrect collection of the oral fluid speci-
men was the commonest error and this was observed
more frequently among PWID than MSM/TG (21.1% vs
5.5%; p=0.002), followed by inadequate time keeping to
read the results (7.8% vs 0.0%; p=0.014). Overall, assis-
tance was requested and provided more often to PWID
than MSM/TG (22.0% vs 7.8%; p=0.011).



Fajardo et al. BMC Infectious Diseases (2022) 22:510

Page 5 of 14

Screened for eligibility
(n=203)

Not eligible: (n=2)
Excluded: (n=1)

v

Included in the study
(n=200)

]

1

8

'

Site 2: Equality Movement
MSM/TG
Baseline questionnaire (n=100)
Self-testing product checklist (n=90)
Post-testing questionnaire (n=100)

|

Site 1: New Way
Quantitative . PWI].) . _
stud > Baseline questionnaire (n=100)
Y Self-testing product checklist (n=90)
Post-testing questionnaire (n=100)
Qualitative »| Cognitive interviews (n=10)
study In-depth interviews (n=10)

Cognitive interviews (n=10)
In-depth interviews (n=10)

}

STUDY OUTCOMES

Usability of oral-based HCVST
Inter-reader & inter-operator agreement
Acceptability, values & preferences on HCVST

Fig. 1 Flow diagram of individuals enrolled in the study

The rating on the ease of use of the various HCVST
steps by group is shown in Fig. 2 Overall, 80% of PWID
and 89% of MSM/TG found the overall HCVST process
easy or very easy to do. Compared to the PWID group,
MSM/TG tended to rate all the testing steps as very easy.

Interpretation of HCV self-test results

Results for inter-reader and inter-operator agreement
are summarized in Table 3. The HCV seropositivity
rate, based on the results of the professional HCV test,
was lower among MSM/TG group compared to PWID
(2.2% vs 26.6%). The number of invalid results by the
self-testers were 3 among PWID and 1 among MSM/
TG. The overall inter-reader agreement was high among
MSM/TG (98.9%) and PWID (96.7%). When paired inva-
lid results were removed from the calculation, the inter-
reader agreement among PWID and MSM remained
unchanged. The overall inter-operator agreement was
high both among MSM/TG (97.8%) as well as PWID
(91.1%). Tests performed by the HCW using the profes-
sional HCV test yielded three additional positive cases
among PWID (24 vs 21), which were missed both by the
self-tester and the second reader, suggesting that a mis-
take in the self-testing procedure resulted in three false-
negative results.

Qualitative findings from cognitive interviews

There were three main areas where participants strug-
gled with the test which were observed by the research
assistants and then raised in the cognitive interviews: col-
lecting the oral specimen; the interpretation of the test
result; and timing and reading window of the test. These
errors may have a negative impact on the accuracy of the
test result.

Collecting the oral specimen 'The correct collection of
the oral fluid involves firmly pressing the pad against the
gums and swabbing it along the upper and lower gum
once. Five of the 20 participants had difficulties collecting
the oral specimen. These were all from the PWID group
and all of them had high school level education or lower.
Two participants were unemployed and one was in a man-
ual occupation. One participant only rubbed the pad on
the bottom gum, another switched the side of the pad for
each gum, and another participant only sampled halfway
along each gum.

Interpretation of the result More than half of the partici-
pants (11/20) struggled with some part of the interpreta-
tion of results. Many participants had difficulty under-
standing that a positive result meant they had antibodies
to HCV and conversely that a negative result meant the
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Table 1 Sociodemographic characteristics of study participants
Population group PWID (n=100) MSM/TG (n=100)* Pvaluet
Characteristics n n
Median age, years (IQR) 35(28-41) 24 (21-29) <0.001
Gender
Male 98 91 0.004
Female
Transgender
Educational level
Below high school 2 2 <0.001
High school 58 19
College 10 2
Undergraduate 27 59
Post graduate 3 18
Employment
Employed 41 74 <0.001
Unemployed 59 25
Missing data 0 1
Marital status
Married or living with a partner 28 5 <0.001
Single 53 88
Divorced or widowed 19 7
Self-reported HCV risk factors
Dental procedure(s) 75 58 0.011
Surgical procedure(s) 36 30 0.340
Sharing shaving tools/toothbrushes 12 17 0315
Injecting unprescribed drugs 100 8 <0.001
Sharing needles 33 1 <0.001
Condomless anal sex 0 79 <0.001
Has a tattoo 40 31 0.184
None reported 0 4 0.043
Frequency of routine health check
More than once per year 3 57 <0.001
Once per year 16 24
Rarely 66 18
Never 15 1
Awareness about self-testing
Aware certain tests can be done at home 32 96 <0.001

*Nine participants self-identified as transgender people

" The two-sample t-test was used to compare median age and the Pearson’s chi-squared test for all categorical variables

antibodies were not detected. The word “positive” in the
instructions was associated with a favourable outcome. In
this case, some participants believed that a positive result
meant they did not have HCV infection. Conversely, the
word “negative” was associated with an unfavourable out-
come, in this case, having HCV infection. Therefore, how
HCYV positive or negative results were translated in Geor-
gian or worded in the instructions led to confusion on the
true interpretation of the result by the participants.

have virus, yes? ... I think—I am confused, because I
went for analyses, it did not show the virus and they
say positive. This time I thought that I had virus,
but it seems it was not and still they say positive.
According to this, I think positive means that I don’t
have (HCV). [112, PWID].

Some participants had difficulty understanding the dif-

ference between the control line and test line. They inter-
preted any single line as negative and therefore missing a

“What does “positive” mean? It means that you don’t possible invalid result. It was noted by some participants



Fajardo et al. BMC Infectious Diseases (2022) 22:510 Page 7 of 14
Table 2 OraQuick HCV Self-Test usability checklist: errors and difficulties
Population group PWID (n=90) MSM/TG (n=90) Pvalue
Observed errors No % No %
Pre-testing
1. Failed to open the package 0 0.0 0 0.0 -
2. Didn't read/use the instructions 3 33 1 1.1 0621
3. Didn't remove the test tube from the test pack 0 0.0 0 0.0 -
4. Didn't remove the cap from the test tube 0 0.0 1 1.1 0316
5. Didn't place the tube into the stand correctly 0 0.0 0 0.0 -
6. Didn't remove the test device from the test pack 0 0.0 0 0.0 -
Testing
7.Touched the flat pad 1 1.1 5 56 0.211
8. Incorrect procedure to collect oral fluid 19 21.1 5 56 0.002
9. Wrong placing of the test device in the test tube 0.0 1 1.1 0316
10. Test device came out of the tube while testing 0.0 0 0.0 -
11.Inadequate time keeping 7.8 0 0.0 0014
Errors observed for at least one step 25 27.8 15 16.7 0.073
Post-testing
12. Interpreted the results incorrectly* 3 33 1 1.1 0.621
Observed difficulties
1. Opening the package 0 0.0 6 6.7 0013
4. Opening the tube 4 44 3 33 0.700
5. Placing the tube into the stand 3 33 1 1.1 0621
8. Swabbing the mouth 4 44 3 33 0.700
9. Placing the device into the tube 4 44 1 1.1 0.174
12. Reading the test results 3 33 1 1.1 0.621
Experienced difficulties for at least one step 31 344 13 144 0.002
Assistance provided
1. Opening the package 1 1.1 4 44 0.368
4. Opening and removing the cap from the tube 6 6.7 1 1.1 0.118
5. Placing the tube into the stand 5 56 2 2.2 0444
9. Placing the test device into the tube 0 0.0 2 2.2 0.497
11. Reminding the incubation time 4 44 1 1.1 0.368
12. Reading the results 3 33 2 22 1.000
Assistance provided for at least one step 20 22.2 7 7.8 0.011
All steps completed correctly without assistance and test results 54 60.0 72 80.0 0.003

reported correctly

*Disagreement between results of self-testers and trained staff re-reading

that there was no picture in the instructions depicting
an invalid test that had a test line only, which may have
affected some individual’s comprehension of the text.
Some participants were not able to link the pictorial
instructions of test device with results to the references
of control and test lines in the text.

“Yes, it does not reflect the instruction, because there
is different words in instruction, ok there is no line
along C but there should be line along T, here is writ-
ten that there is line along T. the red background if

shown but there is not red line along T” [104, PWID].

In the MSM/TG group, participants who struggled
to interpret the different test results in the instructions
were unemployed and only had a high school educa-
tion, whereas those who successfully interpreted the
test were mostly employed and had a university-level of
education. In the PWID group, individuals who strug-
gled with interpretation of test results also had a high
school education or lower and were unemployed. Only
one participant had a university-level of education and
was able to interpret the different test results correctly.
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Fig. 2 Ease of use rating of HCV self-testing steps among MSM/TG (n=100) and PWID (n=100)
Table 3 OraQuick HCV Self-Test: inter-rater agreement by population group
Inter-reader agreement Inter-operator agreement
PWID Re-reading by HCW PWID Re-testing by HCW
Self-tester Neg Pos Inv Total Self-tester Neg Pos Inv Total
Negative 65 2 0 67 Negative 63 4 0 67
Positive 1 19 0 20 Positive 1 19 0 20
Invalid 0 0 3 3 Invalid 2 1 0 3
Total 66 21 3 90 Total 66 24 0 90
Invalid rate self-tester: 3.33% Invalid rate self-tester: 3.33%
Agreement': 96.7% Cohen'’s kappa: 0.92 Agreement': 91.1% Cohen'’s kappa: 0.77
Agreement?’: 96.5% Cohen'’s kappa: 0.90 Agreement?: NA
MSM/TG Re-reading by HCW MSM/TG Re-testing by HCW
Self-tester Neg Pos Inv Total Self-tester Neg Pos Inv Total
Negative 87 1 0 88 Negative 87 1 0 88
Positive 1 0 1 Positive 0 1 0 1
Invalid 0 0 1 1 Invalid 1 0 0 1
Total 87 2 1 90 Total 88 2 0 90
Invalid rate self-tester: 1.11% Invalid rate self-tester: 1.11%
Agreement': 98.9% Cohen'’s kappa: 0.80 Agreement': 97.8% Cohen'’s kappa: 0.49
Agreement?: 98.9% Cohen'’s kappa: 0.66 Agreement?: NA

Agreement': includes all test results
Agreement?: excludes paired invalid test results
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Time requirement to ensure the correct reading window
for the test Half of participants (10/20) struggled to
understand the instructions regarding the requirement to
time the test and/or the need to read the results within the
20—40-min reading window. Some participants (6/20) did
not understand why they needed a timer for the test and
were confused by this:

“I don’t need them, I don’t need these devices, there
are for measuring time, how long I will need to do
the test, I don’t need them.” [105, PWID].

Often it was thought that a timer was required to meas-
ure how long the participant took to perform the test
rather than how long to wait before reading the result.
This was observed more commonly among PWID.

Thirteen participants did not understand the instruc-
tion regarding the manufacturer allowed time window
that is required to read the test result. They were unclear
as to what they were being asked to do, with the term
“don’t read” being highlighted as difficult to understand,
and not being viewed as connected to the interpretation
of the test results. Many participants who did understand
this instruction had to read this instruction carefully to
understand the true intended meaning and identified it
as hard to interpret.

“From the beginning it was difficult for me. ...see, not
read the results it is also needed to be mentioned,
but if you read. it, there is no sense, you cannot read
them, if it does not become visible. If you change
it and write that read your results after 20 min, it
will be less confusing... And if it is directly written
that put it inside and read it after 20 min, it will be
more... in any case you will understand but still it is
little difficult..” [108, PWID],

After inserting the test device in the developer fluid,
nine out of 13 participants did not set the timer to time
the test and had to be prompted by the researcher.

“.. it is unclear, first they say read then don’t read, 1
cannot understand what they really want. Do they
mean don’t look at it? ... I don’t have watch or even
the phone’” [107, PWID].

Acceptability and preferences on HCVST

Quantitative findings

Table 4 provides a summary of the acceptability and pref-
erences reported by PWID and MSM/TG. The pre-test
acceptability was high in both populations, 98% in PWID
and 96% in MSM/TG. After self-testing, the majority of
PWID (91%) and MSM/TG (99%) would use it again and
would take it to family or friends (95% and 94%). With
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respect to testing in the future, a higher proportion of
MSM/TG would test at home compared to PWID (89%
vs 73%; p=0.004). A higher proportion of PWID pre-
ferred an oral-based test versus a blood-based test com-
pared to MSM/TG (76% vs 56%; p=0.001). The majority
of MSM/TG (97%) said they would contact a health facil-
ity in case of a reactive test results while 47% of PWID
would seek a confirmatory test. Knowledge about HCV
treatment in both populations was generally high.

Qualitative findings from in-depth interviews

The self-test was viewed by the majority of participants
as easy to use. The test was seen as very convenient, espe-
cially the ability to test in a comfortable environment.
Some participants trusted the result of a blood test more,
as they were felt to be more accurate.

“The process of opening is wonderful. There are lit-
tle cuts, from where you should tear it. A 2-year-old
child could do that. Packing, everything is wonder-
ful? [004, MSM]

“..alone, at home. This test does not need doctor and
professors, you will open it, do it, wait and see the
result” [113, PWID]

“I trust blood test more. But it is not absolute as
well. The right way is to check you permanently—
every 3 months” [012, MSM]

There was massive support for HCVST to be uni-
versally available rather than targeted at certain key
populations. Pharmacies were seen as the best route of
distribution, though other routes such as through peers
and workplace distribution were highlighted. The cost of
the test was seen as important to uptake with an accept-
able price point being 10 Georgian Lari ($3.50 USD).

“If we talk about target groups—it should be IDUs,
but I think it also should be implemented for general
population—as it is done abroad that they make
checking every 6 months it will be great here—in
Georgia as well” [117, PWID]

“It is better with peer educator, because when I saw
that the test result on HIV was positive and the sec-
ond line became visible, my curator started explain-
ing that HIV is a manageable disease” [011, MSM]
“I said it should be somewhere up to 10 GEL. If it
will be cheaper it will be better” [118, PWID]

Feelings related to stigmatisation of HCV such as fear,
shame, and denial were cited by participants as psycho-
logical barriers to individuals accessing testing. This was
linked to a lack of trust in the confidentiality of testing at
both public and private facilities, especially in the MSM/
TG group.
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Table 4 Participant views and preference on HCVST

Population group PWID (n=100) MSM/TG (n=100) P value

No % No %

Pre-test acceptability

Participation in the study 100/100 100.0 100/103 97.0 -

Would use HCVST if available 98 98.0 96 96.0 0407
Post-test acceptability

Would use OraQuick HCVST again 91 91.0 99 99.0 0.033

Would recommend HCVST to family/friends 95 95.0 97 97.0 0.758

Would take the test to family/friends 95 95.0 94 94.0 0.647

Preferences on HCVST
Preferred approach to test HCV in future

By myself at home 73 73.0 89 89.0 0.004
By myself at a health centre 0 0.0 38 380 <0.001
In a health centre by a healthcare worker 12 12.0 16 16.0 0.221
In a screening campaign 6 6.0 4 4.0 0.516
Preferred sample type
Oral fluid-based test 76 76.0 56 56.0 0.001
Blood-based test 10 10.0 6 6.0
No preference 14 14.0 38 380 0.001
Steps taken if result of self-test is positive
Contact healthcare facility 48 480 97 97.0 <0.001
Contact pharmacy 0 00 9 9.0 0.002
Do a confirmatory test 47 47.0 5 50 <0.001
Seek advice from family member/community 6 6.0 17 17.0 0.005
Do not know what to do 5 5.0 2 20 0.248
Knowledge about HCV treatment
Know that HCV can be cured 76 76.0 63 63.0 0.063
Know there’s treatment but unsure about cure 19 19.0 35 350 -
No idea if there’s treatment or cure 5 50 2 20 -
“You know what can be the reason, if they are sharing needles, though a minority also had incorrect
employed in governmental structures its possible, knowledge such as transmission via saliva and food.
Zliils Zz;lii,,t[egég}g because fear to lose the job, there “It is an infectious viral disease, if you find it early

and have a treatment, it will be cured” [005, MSM]
“Hepatitis C is transmitted with medical and
dental procedures, razors, sexual contact, with
syringes, I mean drug use. Mostly it is common in
PWIDs and in prisoners” [0005, PWID]

“As I know if you have some injury in your mouth
and you drink from glass, with your saliva it will
be transmitted” [004, MISM]

“Maybe it is transmitted through food, people are
eating from trash bins, no?” [0001, MSM]

“..he will do it privately, confidentiality issues are
solved with this self-test...” [003, MSM]

“The advantage of self-tests is using it anonymously;
lots of community members does not want to be
affiliated to community organizations and many
people will order it online” [012, MSM]

“There are lot of cases when people don’t do tests in
laboratory, because they are afraid that somebody
can see them in clinics and laboratories, it does not
matter if person tests positive or negative and being
seen in the clinics just that can be a stigma?” [011], Most participants knew about the availability of
MSM] treatment for HCV but many had anecdotal evidence
of poor treatment outcomes or major side effects to
treatment. Some acknowledged that this may be due to
old treatment regimens. Further details about emerg-
ing topics and some quotations from participants

Most participants knew that HCV was a virus that
affects the liver. Most participants understood the
main routes of transmission, such as sexual contact and
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participating in in-depth interviews can be found in
Additional file 9.

“With quick test, with blood test as well and then
you get treatment if you need to be included in Hep-
atitis C elimination program” [003, MSM]
“Hepatitis C can be cured with this medicine, but
also many rumours or facts I don’t know, exist that
say these medicines cause other health problems,
like heart attack etc. We don’t know much about
these medicines. It was not depended on Georgian
doctors; it's on the companies which gives medicines
in Georgia..” [012, PWID]

“As I know the previous treatment—now they treat
with pills and before I don’t know what it was—but
it was terrible, because when they were telling me
about it I became scared, it's maybe because I was
not doing test till now. Some said I had problems,
some said I was absolutely disconnected for three
months—they had negative feedback” [119, PWID]

Discussion

Our study is one of the first to assess the usability and
acceptability of HCVST among key populations in east-
ern Europe. Both the quantitative and qualitative data
revealed that a high number of MSM/TG completed
HCVST correctly and without assistance but it was sig-
nificantly lower among PWID (80% vs 60%; p=0.003).
This was due to a higher occurrence of errors in at least
one step of the testing process, 28.7% in PWID vs 16.7%
in MSM/TG (p=0.073). The PWID population in our
assessment was older and with a lower educational level
compared to the MSM/TG group, likely influencing the
ability of participants to carry out HCVST correctly and
independently.

Our findings are consistent with a similar twin study
carried out in Vietnam [32]. Researchers found that the
number of MSM conducting HCVST correctly was sig-
nificantly higher compared to PWID (66.3% vs 37.1%;
p<0.0001), owing to sociodemographic differences
among PWID such as being older and less educated.
However, in the study in Georgia, we observed a much
higher number of participants completing HCVST cor-
rectly, 83.3% in MSM vs 72.2% in PWID, although this
difference was not statistically significant (p =0.073). The
higher usability found in our study may be explained by
the fact that the Georgian PWID participants were much
younger compared to those in Vietnam [median age
(IQR): 35 years (28—41) vs 45 years (31-62)] and had a
higher educational level with 30% of the PWID partici-
pants in Georgia holding at least a college degree vs 1% in
Vietnam. Previous studies on HIVST have also found that
older and less educated self-testers are more inclined to
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make mistakes during testing [16, 17]. A recent HCVST
study in Kenya also found that PWID were more likely to
make testing mistakes owing to participants experiencing
withdrawal symptoms [39].

Inter-reader agreement was high among MSM/TG
(98.9%; kappa=0.80) and PWID (97.8%; kappa=0.92),
however, inter-operator agreement was slightly lower
for PWID compared to MSM/TG (91.1% vs 96.7%). This
reduced agreement was caused by 4 false-negatives and 1
invalid result reported by PWID, when in fact they were
positive. A previous study evaluating the OraQuick HCV
test in the USA also found that self-testers had difficulties
reading the test lines and consequently reported false-
negative results leading to a lower sensitivity among self-
testers compared to trained staff (88.4% vs 97.3%) [28].
This is supported by comments in the qualitative inter-
views where participants highlighted misunderstandings
about interpretation of different test lines and what posi-
tive and negative results meant.

Both quantitative and qualitative results combined
revealed a high acceptability among MSM/TG and PWID
in Georgia, matching those observed in earlier studies
on HIVST showing a high acceptability and willingness
to use HIVST among key populations [18, 19]. Perceived
values and preferences as reported by MSM/TG and
PWID are also similar to previous work on HIVST [40].
Although most participants expressed a preference for
oral HCVST compared to blood-based HCVST, this was
more pronounced among PWID where venous access
may be challenging [27]. PWID found non-invasive oral
testing more appealing as it is less painful than a finger
stick. Previous studies on HIVST have shown varied
preferences in sample type [40-43]. WHO guidelines on
HCVST recommend different service delivery strategies
including different type of self-test kits and specimens
to increase uptake, and most importantly, that the vary-
ing preferences of different target populations are met
[24]. Most participants considered HCVST easy to use
and convenient. These results are consistent with a other
studies conducted among MSM and PWID in the UK
and Vietnam, which found HCVST to be easy to use and
convenient [29, 32]. Waiting 20 min to read the test result
was acceptable and is consistent with a facility-based
study in Australia among PWID [44].

Although most participants knew about the avail-
ability of testing and treatment services in Georgia,
some reinforced the need for additional information
in the test package insert regarding what to do and
where to go in case of a positive result. A previous
study conducted among PWID and MSM in London
also identified participants concerns about access to
confirmatory testing and linkage to care and treat-
ment [29]. Although innovations in diagnostics such
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as HCVST can contribute to bridging the gap in diag-
nosis, simplified and decentralised models of care are
also urgently needed to achieve elimination targets
[45, 46].

Our study has important implications for future
work on HCVST. First, PWID faced more difficul-
ties in successfully conducting HCVST compared to
MSM/TG, and suggests that this group may require
more direct assistance. Previous studies on HIVST
have demonstrated that providing direct assistance
or in-person demonstration to less-skilled users
can increase the usability of self-tests [18, 47], so
it is important that PWID are engaged and inform
approaches and messaging that will address potential
challenges around usability. Second, based on partici-
pants’ feedback there is a need to further optimize the
instructions for use of the test. This includes transla-
tion of written instructions into local language; use of
simple and clear language as some words proved dif-
ficult to interpret; include illustrations of all possible
invalid results to aid in result interpretation, particu-
larly when the test line is present but not the control
line. Third, new HCVST studies using directly-assisted
or video-assisted models in the PWID population are
needed to inform areas for improvement of test usabil-
ity, as well as studies evaluating potential distribution
models and impact on testing uptake. Many lessons
learned by HIVST during the COVID-19 pandemic
should be leveraged to inform service delivery strate-
gies and how to utilize virtual tools [48].

There are a number of caveats in the interpretation
of findings from this study. First, the study sample size
is small, and the study was conducted among MSM/
TG and PWID in an urban area in Tbilisi, and results
may therefore not be generalizable to other population
groups and locations, such as rural areas. Second, this
study was conducted in a country with a well-estab-
lished HCV elimination programme. High awareness
about the disease and access to confirmatory molecu-
lar testing and treatment in Georgia is likely to have
contributed to higher levels of acceptability than in
settings and populations without such a programme.
Although well-trained interviewers conducted the
quantitative and qualitative study, we cannot exclude
some degree of social desirability bias in participants’
responses. However, in our study, qualitative findings
matched those of the quantitative assessment, which
minimizes the likely impact of this type of bias. Key
strengths of this study were the use of a mixed-meth-
ods approach with triangulation between qualitative
and qualitative findings, and further enriched with
participants’ experiences and views.
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Conclusions

Taken together, our study shows that HCVST was highly
acceptable among MSM/TG and PWID in Georgia. Bet-
ter messaging and in-person demonstration as well as
direct assistance to first-time self-testers or individu-
als with low literacy or education levels may be benefi-
cial based on the findings among PWID. Despite notable
progress of the Georgian HCV elimination programme,
a substantial proportion of HCV-infected individuals
remain undiagnosed. HCVST could be an additional
approach to expand the coverage of HCV testing services
and accelerate elimination efforts. Currently, HIVST is
being introduced in the country among key populations
[49], and this may serve as a strong foundation to also
introduce HCVST.
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