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Abstract

Background: The use of fingerstick HIV self-testing (HIVST) represents
a novel approach to improving HIV screening, particularly among at-risk
populations. However, there is currently a paucity of empirical evidence
on its usability in Cameroon, necessitating the development of robust
empirical evidence before this approach can be scaled up.

Objective: This study assessed the usability of three HIVST kits among
men who have sex with men (MSM) and female sex workers (FSWs) in
Cameroon.

Materials and Methods: An observational study was conducted in 14
community-based organisations (CBOs) in Yaoundé and Douala between
the 11th and 22nd of June 2022. The study population consisted of FSWs
and MSM aged 21 years and over who agreed to participate in the study.
Once recruited, participants received counselling, unassisted finger-stick
whole blood HIV self-testing and condoms. Data was collected using
an administered questionnaire. Three finger-stick whole blood HIV
self-testing kits were used in the study: Mylan, Sure Check and Check
Now. The analysis was conducted using SPSS 27 software and the main
outcomes were presented with a 95% confidence interval (95% CI).

Results: Of the 815 participants who completed the HIV blood self-
test, the median age was 27 years and 56.1% were FSWs. One in ten
participants had never undergone an HIV test. The successful test
performance for the Check Now, Sure Check and Mylan tests were
98.5%, 97.8% and 94.7%, respectively. In addition, the proportions of
correct interpretation of results were 83.1%, 79.3% and 79.8%. The
agreement between a participant's blood-based HIV self-test result and
those of trained investigator-observers results was moderate with Check
Now (k=0.486; 95% CI: 0.366-0.605; p=0.001), whereas agreement
with Sure Check (k=0.36) and Mylan (x=0.372) was low. Similarly, the
proportions of good usability were 82.0%, 77.9% and 75.3 respectively.
On multivariate analysis, participants who had difficulty drawing blood
with the micropipette were more likely to fail the self-test (aOR=0.1; 95%
CI: 0.0-0.3; P = 0.005).

Conclusion: The use of fingerstick whole blood HIV self-testing kits
by key populations in Cameroon is a viable method of HIV testing.
However, issues have been identified with regard to interpretation, thereby
underscoring the necessity for further training in order to enhance the
accuracy of these tests and optimise the effectiveness of HIV prevention
interventions.
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Introduction

Cameroon is the second most affected country by Human
Immunodeficiency Virus (HIV) infection in the West and
Central Africa Region, according to the 2018 UNAIDS.
The HIV prevalence in general population progressively
decreased from 5.4% in 2004 to 2.7% in 2018 [1] but remain
high in specific groups, such as Female Sex Workers (FSWs)
with a prevalence of 24.3% and Men who have Sex with Men
(MSM) with a prevalence of 20.7% [2]. The criminalisation
of homosexuality and prostitution results in a reduction in
the number of individuals in this specific group who undergo
HIV testing. The National Strategic Plan 2021-2023 (PSN
2021-2023) for the control of HIV and sexually transmitted
infections (STIs) in Cameroon is considering the use of HIV
self-testing (HIVST) among key populations. This approach
is supported by the HIV Self-Testing Africa Initiative
(STAR) project, funded by Unitaid from June 2020 to June
2022. HIVST has shown promising uptake by otherwise
underserved priority groups [3]. Research in Cameroon
among MSM and FSWs, suggesting the potential uptake of
oral fluid based HIVST so Cameroon has approved guidelines
for oral fluid-based HIVST to reach those at high risk who
may not otherwise test [4]. However, before introducing
and scaling up fingerstick whole blood HIVST, usability
needs to be addressed. HIV self-tests kits should undergo
virological and clinical evaluation for pre-market approval.
These includes: (i) evaluation by trained users in a controlled
environment; (iia) observed evaluation of untrained users
interpreting a panel of contrived test results in a controlled
setting; (iib) observed evaluation of untrained users, with
high risk of HIV, performing the Rapid Diagnostic Test
(RDT) and interpreting the test results in a controlled setting
and (iii) established performance of the test system as a whole
in the hands of untrained intended and expected users in the
actual intended use (in-home) setting as a measure of clinical
utility [5-7]. For instance, there is no specific performance
threshold for in vitro diagnostic devices (IVDs) used for self-
testing. Rather, these devices will be assessed based on their
usability and appropriateness for the self-testing population
[8—10]. Currently, no local study has been published on this
strategic option. This study assesses the usability of three
fingerstick whole blood HIVST kits among MSM and FSWs
in Yaounde and Douala.

Methodology
Ethical considerations

This study obtained ethical approval from the National
Ethics Committee for Human Health Research of Cameroon
(reference numbers 2022/04/1448/CE/CNERSH/SP) and

Administrative Research Authorisation (reference numbers
031-16-22). Written informed consent was obtained from all
participants.

Type of study

A cross-sectional was conducted in 14 community-
based organisations (CBOs) in Yaounde and Douala from
November 2021 to 22 July 2022.

Selection of the study population

The study involved individuals aged 21 and above, who
were MSM or FSWs, and reported an unknown HIV status
or had tested HIV-negative for more than three months.
The study excluded those who had previously participated
in pilot studies for oral fluid-based HIVST, were currently
undergoing pre-exposure prophylaxis (PrEP) or antiretroviral
treatment or had any extenuating condition that might impair
the testing process.

Site selection

The study was conducted in Cameroon's Yaounde and
Douala cities, focusing on Community-Based Organisations
(CBOs) with high key populations densities and their leaders'
willingness to participate.

Sample size and sampling

The study's sample size was determined based on the
WHO's recommended criteria [11] and the proportion of
HIV testing in previous national or regional studies for each
target group. So, we estimated a minimum of 785 study
participants (423 for FSWs and 362 for MSM). The study
utilized a voluntary sampling technique, which is particularly
useful for sensitive topics like sexual behaviour [12], and
participants were informed and invited two days prior to data
collection through peer leaders/educators. The study used
three HIV self-testing kits: Atomo Mylan, Chembio Sure
Check, and Abott Check Now, with participants drawing one
kit at random from each CBO to ensure fair use. Each HIV
Self-Test device included the manufacturer's instructions for
use and other kit components.

Type of blood-based HIV Self-test kits

The study utilized three blood-based HIV self-testing
(HIVST) kits: Mylan HIV Self-Test (Atomo Diagnostics
Pvty. Ltd), Sure Check HIV Self-Test (Chembio Diagnostic
Systems, Inc), and Check NowTM HIV Self-Test (Abbott
Rapid Diagnostics Jena GmbH). Each device came with
the manufacturer's IFUs and other kit components. For
memory, participants did not receive any additional user aids,
demonstrations, or assistance. To ensure a fair number of
HIVST kits were used in the evaluation, in each CBO, each
triad of participants drew one of the three devices according
to the probabilities 1/3, 1/2 and 1/1.
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Data collection

Data collection was carried out by a research team
comprising of twenty healthcare staff who were trained to
perform fingerstick whole blood HIV self-tests, including
laboratory technicians and nurses. The study was conducted
over a period of nine months, from November 2021 to July
2022, with data collection taking place over eight days from
11 to 22 June 2022. The interviewers were paired up for the
purpose of the study. In order to conduct the survey, each
pair of interviewers observed approximately 10 participants
per day, for a maximum of 30 minutes per test, including
passing the questionnaire, observing the test performance,
and interpreting the results. To ensure confidentiality, a
confidential setting was established for conducting data
collection and HIV blood self-testing procedures in each
community-based organization selected for the survey.
Additionally, data collectors introduced themselves to every
participant at the beginning of the process. Authorisations for
the study were distributed and the purpose was highlighted.
Participants were then given an information leaflet and
their informed consent was obtained. Information about
their eligibility for the study was also collected. Pre- and
post-test counselling was provided to each participant by
CBO managers and staff. Finally, the recruited participant
was given a fingerstick whole blood HIVST kit to carry
out the blood self-test procedure. The HIV self-testing was
conducted unassisted, with participants instructed to use only
the Instructions For Use (IFUs) contained in the self-test
packaging (Supplemental materials S1-S3). The investigators'
role was limited to observing the procedure without providing
any assistance to the participants. It was not permitted for
the participant to pose questions to the study team member.
This was done to ascertain the extent to which the participant
was able to adhere to the instructions on the label without
professional assistance, as they would have to do at home.
The test was conducted on site, with both the participants and
two trained investigator-observers interpreting the results.
Each investigator-administered the product-specific semi-
structured questionnaire to one participant at a time. The
questionnaire assessed the usability of fingerstick whole
blood HIVST kits and was based on WHO prequalification
documentation [9,13—15]. The questionnaire covered the
socio-demographic characteristics, lifetime history of
participants’ HIV testing, the HIV self-testing process, test
results, waste management, and participants' opinions about
the device and IFUs. It was pretested to 43 participants,
including 19 MSM and 24 FSWs, using the Kobo Collect
application on tablets. Condoms were offered to participants
after receiving their test results. If participant of the study had
a reactive test, they were directed to their CBO's supervising
health facility for confirmation according to the national
algorithm for HIV testing and management.

Data processing and statistical analysis

The main outcome variable for this study was “usability”,
a binary variable (Good; Bad). It was a composite variable of
“performance of HIV self-test (Success; Failure) and “correct
interpretation of the HIV self-test result (Correct; Incorrect)”
by participants. If both were true, usability was considered
good, otherwise, it was considered bad. The secondary
outcome was “performance of the HIV self-test”, a binary
variable (Success; Failure); the successful performance of the
HIV self-test was determined by the presence of the control
strip. Tests that did not produce a control line were identified
as "Invalid" and reported as a failure. The interpretation of the
HIV self-test result was considered accurate (correct) only in
cases where the participant's interpretation aligned perfectly
with that of the trained observers. After data was collected
with the Kobo Collect application, it was imported into SPSS
(version 27) for analysis. Analysis excluded observations
with missing data. Median with Inter-Quartile Range (IQR)
were used to describe continuous variables and proportions
for categorical variables. The level of agreement between
reactive (positive), non-reactive (negative), and invalid
HIV self-test results interpretation between participants and
observing healthcare staff was assessed using Cohen's Kappa
(x). The concordance was interpreted using the Landis and
Koch scale [16]. A multivariate logistic regression analysis
with enter method was employed to estimate the adjusted
odds-ratio (aOR) and 95% confidence interval (95% CI)
for the outcome’s variables. All tests were two-sided, with
p < 0.05 indicating statistical significance. The variables
included in the analysis were city, type of key population,
age, education, employment, living status, ever HIV tested,
and frequent errors made during self-testing process. The
results were presented using tables..

Results

Demographic characteristics and HIV testing history
of MSM and FSWs

Out of the 820 participants, data on the type of test
used was missing for 5. Then data were analysed for 815
participants. The study analyzed data from 815 participants,
revealing that 56.7% were residents of Douala, with 98.2%
being Cameroonian, 56.1% were FSWs, with a median age
of 27. Many had completed secondary education (58.9%),
with unemployed individuals accounting for 43.2%. Many
were single (78%), and 10% had never been tested for HIV
before the test was carried out as part of this study. The
study utilized 280 Chembio Sure Check HIV Test, 272
Abbott Check Now HIV Self-Test, and 263 Mylan HIV
Self-Test (Table 1).
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Table 1: Distribution of finger-stick whole blood HIV self-tests based on participants' sociodemographic characteristics and testing history.

Chembio
Sure Check HIV Test
(N=280) n(%)

Characteristics

City

Yaoundé 120 (42.9)
Douala 160 (57.1)
Nationality

Foreign 6(2.1)
Cameroonian 274 (97.9)
Type of population

FSWs 157 (56.1)
MSM 123 (43.9)
Age (in years)

Median (IQR) 26 (22-34)
Education

None 15 (5.4)
Elementary 52 (18.6)
Second level 162 (57.9)
Advanced 51 (18.2)
Employment status n=280
Self-employed 93 (33.2)
Unemployed 124 (44.3)
Employed in private sector 55 (19.6)
Employed in public sector 8(2.9)
Marital status

Single 216 (77.1)
Divorced 11 (3.9)
Widowed 3(1.1)
Cohabiting 28 (10)
Married 22 (7.9)
History of HIV testing

Yes 255 (91.4)
No 24 (8.6)

Usability of fingerstick whole blood HIV self-testing Kkits
by study participants

The majority of participants,790 (96.9%; 95% CI: 95.5-
98.0) successfully performed finger-stick whole blood HIV
self-testing and obtained a valid an interpretable result. A
significant proportion of participants, 222 (79.3%; 95% CI:
74.1-83.9) for Chembio Sure Check HIV Self-Test, 226
(83.1%; 95% CI: 78.1-87.3) for Abbott Check Now HIV
Self-Test and 210 (79.8%; 95% CI: 74.5-84.5) for Mylan
HIV Self-Test, interpreted the results correctly based on the

Check Now HIV Self-Test

Abbott Atomo

Mylan HIV Self-Test ~ Overall (N=815)

(N=272) n(%) (N=263) n(%) n(%)
118 (43.4) 115 (43.7) 353 (43.3)
154 (56.6) 148 (56.3) 462 (56.7)

2(0.7) 7(27) 15 (1.8)
270 (99.3) 256 (97.3) 800 (98.2)
127 (46.7) 173 (65.8) 457 (56.1)
145 (53.3) 90 (34.2) 358 (43.9)

26.5 (22-32) 27 (23-34) 27 (22-34)

10 (3.7) 16 (6.1) 41 (5.0)
43 (15.8) 46 (17.5) 141 (17.3)
167 (61.4) 151 (57.4) 480 (58.9)
52 (19.1) 50 (19.0) 153 (18.8)

n=272 n=262 n=814
88 (32.4) 97 (37) 278 (34.2)
112 (41.2) 116 (44.3) 352 (43.2)
67 (24.6) 45 (17.2) 167 (20.5)

5(1.8) 4 (1.5) 17 (2.1)
213 (78.3) 206 (78.6) 635 (78)

5(1.8) 9 (3.4) 25 (3.1)

1(0.4) 4(1.5) 8 (1)
34 (12.5) 32 (12.2) 94 (11.5)

19 (7) 11 (4.2) 52 (6.4)
239 (87.9) 239 (90.9) 733 (90)
33 (12.1) 24 (9.1) 81 (10)

IFUs. All three devices achieved comparable rates of good
usability. Chembio had a rate of 77.9% (95% CI: 72.5-82.6)
for 218 participants, Abbott had a rate of 82.0% (95% CI:
76.9-86.4) for 223 participants, and Mylan had a rate of
75.3% (95% CI: 69.6-80.4) for 198 participants. Overall,
the errors commonly made while using the self-test were, in
order of occurrence: insufficient collection/addition of blood
to the well (26.6%), incorrect positioning of the self-test
device (21.5%) and incorrect volume of blood drawn with
12% (Table 2).
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Table 2: Ability to perform HIV self-testing in exact compliance with the leaflet.

Characteristics

Performance of the HIV self-test
Success
Failure

Interpretation of the HIV self-test
result by MSM and FSWs

Correct
Not correct

Usability of the HIV self-test
Good

Chembio
Sure Check HIV
Self-Test (N=280)

n (% [95% CI])

273 (97.8 [94.9-99.0])
7 (2.5)

222 (79.3 [74.1-83.9])
58 (20.7)

218 (77.9 [72.5-82.6])

Abbott
Check Now HIV
Self-Test (N=272)

n (% [95% CI])

268 (98.5 [96.3-99.6])
4 (1.5)

226(83.1[78.1-87.3])
46 (16.9)

223 (82.0 [76.9-86.4])

Atomo Mylan
HIV Self-Test (N=263)

n (% [95% CI])

249 (94.7 [91.2-97.1])
14 (5.3)

210(79.8[74.5-84.5])
53(20.2)

198 (75.3 [69.6-80.4])

Volume 9 « Issue 1

Total
(N=815)

n (% [95% CI])

790 (96.9 [95.5-98.0])
25 (3.1)

658 (80.7[77.9-83.4])
157 (19.3)

639 (78.4 [75.4-81.2])

5

Bad 62 (22.1) 49 (18) 65 (24.7) 176 (21.6)
Frequen_t errors made during n=270 n=260 =252 n=782
self-testing process

Incorrect volume of blood drawn

(tube over/underfilled) 24 (8.9) 34(13.1) 36 (14.3) 94 (12.0)

Insufficient blood collected/added

to the well (difficulty in drawing 62 (23) 70 (26.9) 76 (30.2) 208 (26.6)

blood)

Incorrect positioning of the device 60 (23.8) 51 (19.6) 57 (21.1) 168 (21.5)

With regards to the agreement on result interpretation
between participants and healthcare workers trained as HIV
testing counsellors (as presented in Table 3), it was observed
that the positive agreement percentages were 94.4%, 100%,
and 66.7% for Sure Check HIV, Mylan, and Check Now,
respectively; the percentages of agreement for negative cases
were 79.1%, 82.8% and 81.2% respectively, for invalid cases
50%, 42.9% and 75.0%. The three fingerstick whole blood
HIVST kits demonstrated varying levels of total agreement,
with percentages ranging from 79.28% to 83.39%. But note
that controlling for chance, the overall concordance rates
are 34.6, 48.6 and 37.2 percent respectively. This indicates
a low overall agreement for Sure Check (k=0.346; 95% CI.:
0.226-0.465; P<0.001) and Mylan (k=0.372; 95% CI: 0.244-
0.499; P<0.001) and a moderate agreement for Check Now
(k=0.486; 95% CI: 0.366-0.605; P<0.001).

Factors associated with successful performance of
blood-based HIV self-testing, correct interpretation
of the blood-based HIV self-testing and good
usability

Performance of the fingerstick whole blood HIV self-
testing Kits

The secondary outcome was to assess the ability of
participants to successfully perform the fingerstick whole
blood HIV self-testing. The univariate analysis using simple
logistic regression (Supplement material S4) revealed that

several variables were significantly associated with the
successful performance of the fingerstick whole blood HIV
self-testing. These included the city (Douala), the type of
participant (MSM, FSWs), age, the HIV self-testing kit (Sure
Check, Check Now Mylan), and the presence of insufficient
blood collected or added to the well (difficulty in drawing
blood: yes, no). However, in the multivariate analysis using
the logistic regression model, only the variables "city" and
"insufficient blood collected/added to the well (difficulty
in drawing blood)" were found to be associated with the
successful performance of the fingerstick whole blood
HIV self-testing. Indeed, the successful performance of the
fingerstick whole blood HIV self-testing was higher among
participants from the City of Douala than among those from
the city of Yaounde (98.1% versus 95.5%; aOR: 4.1 [95%
CI: 1.5-11.1]; P =0.005), with 310% greater odds of success.
Those participants who demonstrated difficulty in drawing
blood using the micro pipette were more likely to fail the
self-test (91.8% versus 98.6%; aOR: 0.1 [95% CI: 0.0-0.3];
P = 0.005), with 90% lower odds of successful performance
(Table 4).

Interpretation of fingerstick whole blood HIV self-testing
kits by participants

In univariate analysis (Supplement material S4), variables
such as city, type of participant, education and employment
status were found to be significantly associated with correct
interpretation of the fingerstick whole blood HIV self-testing
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Table 3: Results of HIV self-tests interpreted by participants with those interpreted by pairs of trained health workers.

Chembio

Characteristics

Sure Check HIV Test N=280

Both participants and trained health workers
interpreted self-test results

Positive agreement 17
Negative agreement 201
Invalid agreement 4
Positive disagreement 1
Negative disagreement 53
Invalid disagreement 4

Percentage of agreement

Positive agreement percentage 94.4%
Negative agreement percentage 79.1%
Invalid agreement percentage 50%

Total agreement percentage 79.28%

Check N:Ml/) 273 Self.Test =~ MYian L’i ‘;g;’ F-Test
N=271
25 8
198 190
3 12
0 4
41 42
4 4
100% 66.7%
82.8% 81.2%
42.9% 75.0%
83.39% 80.15%

6

Cohen's Kappa (standard error)

95% CI of Cohen's Kappa (Ib - ub)

P <0.001**

0.346 (0.061)
(0.226-0.465)

0.486 (0.061) 0.372 (0.065)

(0.366-0.605) (0.244-0.499)

<0.001** <0.001**

P: significance level; **: <0.01; 95% CI: 95% confidence interval; Ib : lower bound; ub: upper bound;

kits by participants. In multivariate analysis (Table 4), these
variables were also found to be significantly associated with
correct interpretation of the fingerstick whole blood HIV self-
testing. It seems that participants from the City of Douala
were more likely to correctly interpret the fingerstick whole
blood HIV self-testing than those from the City of Yaoundé.
In fact, the correct interpretation was 91.8% versus 66.3%
(aOR: 6.7 (95% CI: 4.2-10.5); P <0.001), with 570% greater
odds of correct interpretation. The correct interpretation was
higher among MSM than among FSWs. This is evidenced by
the fact that 84.6% of MSM were able to correctly interpret
the results, compared to 77.7% of FSWs. This difference
in results is reflected in an adjusted odds ratio of 1.9 (95%
CIL: 1.1-3.0; P = 0.008), which suggests that there is a 90%
increased likelihood of correct interpretation among MSM.
As Table 4 indicates, participants with a minimum of an
elementary education demonstrated a greater capacity for
accurate interpretation of results than those with no formal
education. In fact, the correct interpretation was 85.1% (aOR:
5.6 (95% CI: 2.4-13.2) ; P < 0.001), 81.5% (aOR: 4.2 (95%
CI: 2.0-8.9); P <0.001) and 80.4% (aOR: 3.7 (95% CI: 1.5—
8.8); P =0.003) versus 58.5%, with 460%, 320% and 270%
increasing chance of correct interpretation respectively for
elementary school, second level and advanced. Additionally,

it seems that those employed in the public sector may have
found interpreting the results of the self-test more challenging
with 52.9% of correct interpretation (aOR: 0.2 (95% CI: 0.0-
0.7); P = 0.017) compared to those who identified as self-
employed (86.9%) (Table 4).

Usability of fingerstick whole blood HIV self-testing Kits

Finally, for the primary outcomes (usability), the results
of the univariate analysis (Supplement material S4) indicated
a potential association between the “good usability” and
the blood-based HIV self-testing kit, " Check Now" with a
crude odds ratio (OR) of 1.4 (95% CI: 0.9-2.2; P=0.059).
However, this tendance did not persist in the multivariate
analysis. Multivariate analysis showed a significant positive
association with the city of Douala (aOR=8.1 (95% CI: 5.2-
12.7); p<0.001), being MSM (aOR=2.3 (95% CI: 1.4-3.6);
p<0.001) and level of education (elementary (aOR=5. 5 (95%
CI: 2.3-12.7); p<0.001), second level (aOR=4.1 (95% CI:
1.9-8.7); p<0.001) and advanced (aOR=3.4 (95% CI: 1.4-
8.1); p=0.004). However, there was a significant negative
association with public sector employment (aOR=0.2 (95%
CI: 0.0-0.7); p=0.014) and age (aOR=0.97 (95% CI: 0.94-
0.99; p=0.045). In fact, higher age subjects (by on year) have
5% lower odds of having good usability when compared to
the lower age subjects (Table 4).
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Table 4: Multivariate logistic regression of factors associated with successful performance of blood-based HIV self-testing, correct interpretation
of the blood-based HIV self-testing and good usability. actors associated with successful completion of all stages of blood self-testing.

Characteristics Successful performance of the Correct interpretation of the Good usability of the
HIV self-test (N=779) HIV self-test result (N=812) HIV self-test kit (N=812)

n (%) aOR (95% Cl) P n (%) aOR (95% Cl) P n (%) aOR (95% Cl) P
City
Yaoundé 337 (95.5) 1 1 234 (66.3) 1 1 218 (61.8) 1 1
Douala 453(98.1)  41(15-11.1)  0.005*  424(91.8) 67 (4.2-105)  <0.001*  421(91.1)  81(5.2-127)  <0.001**
Type of population
FSWs 436 (95.4) 1 1 355 (77.7) 1 1 338 (74.0) 1 1
MSM 354 (98.9) 25(0.6-9.4) 0163 303 (84.6) 1.9 (1.1-3.0) 0.008** 301 (84.1) 23(14-36)  <0.001*
Education
None 40 (97.6) 1 1 24 (58.5) 1 1 23 (56.1) 1 1
Elementary 135 (95.7) 0.8 (0.0-8.2) 0.909 120(85.1)  56(24-132)  <0.001*  116(823)  55(23-127)  <0.001*
Second level 465 (96.9) 0.6 (0.0-5.5) 0698  391(815) 42(2089)  <0.001*  380(79.2) 41(1987)  <0.001*
Advanced 150 (98.0)  0.8(0.0-11.3)  0.929 123 (80.4) 3.7(15-8.8) 0.003* 120 (78.4) 34(14-81)  0.004*
Living status
Living alone 649 (97.2) 1 1 546 (81.7) 1 1 533 (79.8) 1 1
living with partner 140 (95.9) 1.1(04-34) 0.766 111 (76.0) 1.2(0.7-1.9) 0.440 105 (71.9) 11(0.7-1.9) 0487
Employment status
Self-employed 266 (95.7) 1 1 241 (86.7) 1 1 233(83.8) 1 1
Unemployed 342 (97.2) 2.0(0.7-5.4) 0173 272(77.3) 0.7 (0412 0.239 264 (75.8) 0.8(0.5-1.3) 0.496
Ee”;f(')‘:yed inprivate  i65088)  46(08240) 0068 135(808) 0.7 (04-13) 0.404 133(796)  09(0516) 0754
ng(')‘r’yed in public 16(941)  0.9(0.0-139) 0943 9(529) 0.2 (0.00.7) 0.017* 8 (47.1) 02(0.007)  0.014*
HIV self-testing kits
Mylan 249 (94.7) 1 1 210 (79.8) 1 1 198 (75.3) 1 1
Sure Check 273 (97.5) 1.5 (0.5-4.1) 0414 222(79.3) 0.9(0.5-14) 0.663 218 (77.9) 1.1(0.7-1.7) 0.631
Check Now 268 (98.5) 3.0(0.9-10.0) 0.063 226 (83.1) 1.1(0.6-1.7) 0.681 223 (82.0) 1.3(0.8-2.1) 0.186
Has already been
tested for HIV
No 79 (97.5) 1 1 68 (84.0) 1 1 67 (82.7) 1 1
Yes 710 (96.9) 1.1(0.2:6.2) 0.870 589 (80.4) 0.8 (0.4-1.6) 0573 71(77.9) 0.8 (0.4-1.6) 0.558
Incorrect
positioning of the
device
No 594 (96.7) 1 1 NA NA NA NA
Yes 163 (97.0) 1.1(0.3-35) 0.752 NA NA NA NA
Insufficient blood
collected / added to
the well (difficulty
in drawing blood)
No 566 (98.6) 1 1 NA NA NA NA
Yes 191 (91.8) 0.1(0.0-0.3)  <0.001** NA NA NA NA
Incorrect volume of
blood drawn (tube
over / underfilled)
No 669 (97.2) 1 1 NA NA NA NA
Yes 88 (93.6) 0.5(0.2-1.6) 0.327 NA NA NA NA

median median median

(IQR)] (IQR)] (IQR)]

. 26.5 0.97 26 0.97 22 0.97

Age in years [22-33] (0.92-1.03) 0.9 [22-33] (0.95-1.00) 0113 [26-32] (0%4099) 00

N: total number of subjects in multivariate analysis; n: number of subjects in category; %: percentage; P: significance level; *: <0.01; ** <0.05;
aOR: adjusted Odds Ratio; 95% CI: 95% confidence interval for the Odds Ratio; NA: Not Applicable.
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Discussion

This study assessed the usability of Mylan HIV Self-Test,
Chembio Sure Check HIV Test and Abbott Check Now HIV
Self-Test in Cameroon, the first assessment of their usability
in Central Africa, following previous studies in South Africa
and Vietnam [17,18].

In our study, the majority of participants successfully
performed fingerstick whole blood HIV self-testing,
consistent with previous field experiences in various
regions, demonstrating the ability of lay adults to perform
immunochromatographic finger-stick whole-blood self-tests
[17-29]. Micro pipettes are often criticized for their laborious
nature in HIV self-testing in sub-Saharan Africa, Asia,
America, Europe, and Australia due to the steps involved
in self-lancing, sample collection, and transfer [17,19,24—
27,30-33]. This study has demonstrated that the difficulty
associated with obtaining blood samples has a significant
negative influence, as well as the place of residence has a
significant positive influence on the successful performance
of the fingerstick whole blood HIV self-test. It is important
to note that, in contrast to this, none of the studies which
evaluated the successful performance of self-tests tested
the influence of that common error that could have been
made in the performance result. It is notable that age, level
of education and lifetime history of HIV testing were not
found to be associated with successful HIV self-testing
performance. This is consistent with findings from a previous
study [22], but inconsistent with another study [33].

It is currently well established that the ability to correctly
interpret self-test results is considered a crucial step in
self-testing [34,35]. Our study found that most participants
correctly interpreted their blood-based HIV self-test results,
with an overall accuracy of 78.5%. However, the percentage
agreement for positive, negative, and invalid results is below
the Blood Products Advisory Committee's threshold of 98%,
with an acceptable level of agreement for weak positive
devices at 95%.[6]. Our findings contrast with previous
studies in Vietnam, South Africa, Canada, Central African
Republic, Kenya, Australia, France, and Democratic Republic
of the Congo, which showed positive, negative, and invalid
agreement between 90.2% and 100% depending the blood
based HIV self-testing kits [17-19,23,26-28,36]. Invalid
results are either indicative of deficiencies in the quality
control procedures employed during the manufacturing
process or the consequence of insufficient sample volumes
[34]. Our study found that lay users' interpretation of blood-
based HIVST results was significantly less accurate than
trained health staff, with Cohen's «k values ranging from
0.346 to 0.486. This result is slightly contrasting with prior
study conducted in Central Africa of which Cohen’s «k value
ranging from 0.44 to 0.84 [19,20,23,24,29]; the observed
disparity may be due to the distinct characteristics of the

target populations, blood-based HIV self-testing kits, self-
testing approach (assisted or unassisted), and study design
(observational or randomised). In fact, a randomized clinical
trial in Africa found good concordance (k = 0.69) with
direct assisted HIVST (DAH) while moderate concordance
(x = 0.44) was observed with unassisted HIVST (UH) [29].

The multivariate analysis revealed that the city
(Douala), the type of participant (MSM) and education
(elementary to advanced) were significantly positively
associated with correct interpretation. Indeed, a randomized
controlled trial conducted in Uganda reported that FSWs
often incorrectly interpret HIV self-test results [34]. A
study conducted in Central Africa revealed an association
between place of residence and correct interpretation of
RDT for self-testing [24]. Similarly, numerous studies have
indicated that educational level is a primary sociological
factor in the interpretation of the results of HIV self-
testing [19,20,24,30,32,35,37,38]. However, in our study,
employment status was negatively associated with correct
interpretation.

Regarding usability of the blood-based HIV self-test
kits, in different studies, the authors used three definitions
of "usability" for the blood-based HIV self-test kits, with
"very easy" or "easy" responses indicating positive usability
outcomes [25,27,28,33,36,39]; with a developed checklist,
identifying critical items and calculating the usability rate
using this checklist [18,19,21,23,24,26]. The third defined
the concept of usability as the successful performance of
the self-test and the correct interpretation of the results
[17,20,29]. Our study found good usability with a range
of 75.3% to 82.0% depending on blood-based HIVST
kits, consistent with previous studies ranging from 43% to
97.6% [17-21,23-29,33,36,39]. The results of the univariate
analysis indicated a potential association between the “good
usability” and the blood-based HIV self-testing kit, "Abbott
Check Now HIV Self-Test". However, this association did not
persist in the multivariate analysis. These findings contradict
those of study conducted in Vietnam [17], which indicated
in multivariate analysis a significant inverse correlation
between usability and Sure Check, INSTI, and BIOSURE,
in contrast to Check Now. In our series, analysis showed a
significant positive association with the city of Douala, being
MSM and level of education. The outcome of the current
study is consistent with that of previous investigations,
which have identified educational level as a key barrier to
HIVST. In addition, the execution and interpretation of
HIVST results were found to pose challenges among those
with a low educational background [17,19]. Previous study
also revealed an inverse association between usability and
employment status [17]. The results of our study indicated
in multivariate analysis, a significant negative association
between older age and good usability, which is consistent
with previous findings [33].

Citation: JP Yves Awono Noah, Justin Ndié, Francis Ateba Ndongo, Rogacien Kana, Onesimus Yongwa, Martial Bonyohe, Plessy Hedgar
Mboussam, Tatiana Palisson Avang, Fatima Moulioum, Félicité Tabala Naah, Gutenberg Tchikangni, Audrey Djomo Nzaddi, Alice
Ketchaji, Carelle Djofang Yepndo, Gildas Nguemkam, Charles Baudelaire Ndindjock IV, Brice Seukam, Yagai Bouba, Ernest Désiré
Mvilongo Anaba, Rina Estelle Djoukwe, Serge Billong, Karin Hatzold, Annie Michele Salla, Jérdme Ateudjieu, Anne Cécile Zoung - Kanyi
Bissek. Usability of three finger-stick whole blood HIV self-testing kits among men who have sex with men and female sex workers in
Yaounde and Douala, Cameroon. Archives of Clinical and Biomedical Research. 8 (2025): 1-16.



Awono Noah JPY, et al., Arch Clin Biomed Res 2025

Journals DOI:10.26502/acbr.50170429

It is acknowledged that there are certain limitations to
this study. Firstly, the sample was selected from a specific
population of individuals who consented to the usability
assessment of finger-prick whole-blood HIV self-tests, in
accordance with WHO guidance. Therefore, it is possible
that the sample is not entirely representative of the wider
population. Secondly, the involvement of healthcare observers
in self-testing environments may introduce a potential bias
into the study design. The usability of blood based HIVST
at home or outside CBOs/clinical settings may be different.

Conclusion

The study found high success rates and good usability of
blood-based HIV testing among key populations in Yaounde
and Douala. The Abbott Check Now HIV Self-Test was
slightly suitable for unassisted use. These results could
promote the spread of blood-based testing and oral fluid-
based testing, increasing uptake and access to essential HIV
prevention services. However, difficulties with interpretation
and usability enhancements are needed. Ministrie of Public
Health and country programs should consider both blood-
based and oral fluid-based HIV testing options.
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S1 File. Public Report for SURE CHECK HIV Self-Test (PQDx 0). (PDF)

SURE CHECK" HIV Self-Test

One Drop of Blood s Afl Yo

Need!

INSTRUCTIONS FOR USE
PREPARE - RUN - READ

EEl
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& CHEMBIO

DIAGNOSTIC SYSTEMS, INC

READ ME NOW =«»
SURE CHECK HIV SelfTest is o screening test for HIV (the
Jirus responsible for AIDS),

SURE CHECK HIV Self-Test is intended for use by untrained
lay users in a private setting. Please ensure you visit an HIV
testing center, health facility or healthcare professional
when your resuilt is positive or invalid (see step 11)

For single-use only. Do not open foil peuch containing
device until ready to test.

Please carefully read all of the following instructions prior to
using the test.

You will need a watch, clock, or other timing device.
Wash hands prior to running test.

Run test in a well-lit area.

Use within expiration date.

CONTENTS IN THE BOX

SURE CHECK™ HIV Self-Test

one 0rop of Bload s ANl You Need

INSTRUCTIONS =3 L
FOR US T —
&5 alcoroL swas

TEAR OPEN
FOIL POUCH AT
TEAR POINT (>>>)

PLACE TEST STAND
ON FLAT SURFACE

CAREFULLY
REMOVE
BUFFER CAP

INSERT BUFFER CAP INTO

e ( TEST STAND PLACED ON A

FLAT SURFACE
‘ 1 H BUFFER

CAP FINAL
POSITION

6a

MASSAGE FINGER
FOR 5-10 SECONDS

5a
WASH AND DRY

YOUR HANDS
)
OPEN ALCOHOL
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Test again in 3 = M HIV Testing Center or B : i Testing Center or Health Si= 5
months. =t Health Care Professional. BE Care Professional. EE
DIsPOSAL
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~ Closs the box to help protect your privacy and throw away with normal rubbish.
[Ti] Consult Instructions for Use  [07] Batch Code
For further on HIV visit org
A\ caution Product catalog number
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CHEMBIO DIAGNOSTIC SYSTEMS, ING.
1 HORSEBLOCK RI
NEDFORD. NY T8 g
www.chembio.com
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Email: customerservice@chembio.com
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In vitro diagnostic medical
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test is performed by mixing one drop of blood with a liquid solution contained in the
buffer cap. As the test runs you can see the mixture flowing up the strip. When the
165t is complete, two lines will be visible if antibodies to HIV are detected (CONTROL
and TEST lines). Only the CONTROL line appears if there are no antibodies detected.
KIT CONTENTS
» Each kit contains components to perform 1 test:
« Instructions for Use (IFU)/Product Insert
+ Test St
+ Alcohol Swab
 Sterile Gauze Pad
+ Pouch, containing: SURE CHECK® HIV Self-Test Device, Buffer Cap (attached
to the test device), Sterile Safety Lancet, Bandage, Desiccant (discard)
+ Materials required but not provided: Clock, watch, or other timing device
STORAGE
+ Store the test in its unopened pouch at 8° to 30°C (46° to 86°F:
» This test must be performed at room temperature, 18° to 30°C (64° to 86°F)
DO NOT use this test if it has been stored outside the acceptable temperature
0f 8° 0 30°C (46° to 86°F). DO NOT f
When stored as indicated, test devices are stable until the expiration date
(YYYY-MM-DD) marked on the pouch
WARNINGS & PRECAUTIONS
+ DO NOT use this test if you are HIV positive.
+If you are on treatment or preventive treatment for HIV, the test is not meant for you.
+ An individual infected with HIV-1 and/or HIV-2 who is receiving highly active
antiretroviral therapy (HAART) may produce false negative results.
+ The test is for single, in-vitro diagnostic use by a self-tester.
+ Use with fingerstick whole blood only. The test is not for use with serum, plasma,
oral fluid, breast milk, urine, vaginal fluid or sweat.
* Wash your hands and ensure that they are clean and dry before starting test
+ Adequate lighting is required to read the test results
+DO NOT use this test if you are age 13 or younger
+ DONOT sat,drin, or smoke n the area while performing the test
. T use if the foil pouch is damaged in any way o has any holes. Contact
the heaith facity or HIV testing center to be issied 2 new test.
T use if the desiccant is missing.
» DO NOT use if the expiration ate (YYYY-MM-DD) printed on the pouch has passed.

O NOT use the test if it has been exposed to household cleaning products.
(ie. bleach).

LIMITATIONS OF THE TEST

RE CHECK® HIV Self-Test Instructions for Use must be followed carefully
to get an accurate result
+ The SURE CHECK® HIV Self-Test will only indicate the presence of antibodies to
HIV and is not used as the only criteria for the diagnosis of HIV infction.
+ The SURE CHECK' HIV Self-Test may not detect HIV infections that have
occurred within the last 3 months.
+ A positive result must be confirmed by a health care professional,

u have participated in a HIV vaccine trial, ye t a positive result
Usin his test. bt it may o mean that you are infected with HIV. You should
seek follow-up with the research g
 For a poltive 168Ul the itensiy of the test line does not necessarlly correlate
with the titer of antibody in the specimen

TEST PERFORMANCE

In a clinical study, 1500 people who were unaware of their HIV status were given the

SURE CHECK" HIV Self-Test to use. The results were compared to a 4th generation

laboratory test. The laboratory results show that a total of 169 people were HIV

positive and 1167 people were HIV negative. The comparison of results was as follows:

+ 97% of people (164 out of 169) correctly reported their result as positive. This
means that 164 people infected with HIV correctly interpreted the results as HIV.
positive and 5 out of 169 people infected with HIV reported a negative test result.
This is called false negative.

+100% of people (1167 out of 1167) correctly reported their result as negative. This
means that 1167 people not infected with HIV correctly interpreted the results as
HIV negative,

« I addition, only 10.5% of study subjects (157 out of 1500) failed to obtain a test result.

AND UNREL

In addition to the clinical studies, twenty-two (22) unrelated medical conditions,

interfering substances and non-HIV viral infections were tested. These tests were

shown to have no effect on test specificity.

STERILE GAUZE PAD TesT sTAND
(n (12) . 13
CONTENTS IN THE POUCH USE STERILE GAUZE PAD TO CLEAN
FINGER AND APPLY BANDAGE
P TR L |
= SURECHECK® HIV Jﬂl i CHECK =
i BEsicoanT FOR PINK/ | — PINK/PURPLE NO PINK/ .
| i, DiEcaRD) PURPLE t e
STeRILE sapETY o FREDE 3 WAIT 15 MINUTES | | READ RESULTS
LANCET ey u— 1MINUTE BETWEEN 15-20 ‘
IF NO PINK/PURPLE FLOW, MINUTES
[ A TID- 5 e | " PUSHTEST DEVICE ResuLTs
EUERERICAR IEsTRsvicE DANGHRE FURTHER DOWN DO NOT READ THE RESULTS AFTER 20 MINUTES
GUESTIONS 8 ANSWERS
4) READ RESULTS *+ PRODUCT INSERT
N 1. How does the test work?
INTENDED USE AND SUMMARY The test detects antibodies in your blood sample that are specific for HIV (not
The SURE CHECK® HIV Self-Test is a qualitative, single-use in-vitro diagnostic the HIV virus itself) and these antibodies produce the TEST line. A positive
Slf.tot fo detaction of antibodies o HUan IMUOGOToSncy Vs TSGS 13703 Lomute e st o0 e e e e rotomsons
NEGATIVE RESULTS POSITIVE RESULTS INVALID RESULTS GV 1723 i fngerstick whole blood. The SURE CHECK: HIV Seit1ast s mtended for 2, v 1o s v maat
e by anitained lay users na prate Seting a5 @ sel-(et (o id e diagnosis of 2 Pemmetea oK MY e can include sex with multple partners, sox with
i faction The.tess 15 Tanded for pecple who belisve they may e e S O e O ol Uil partners, sex it
exposure to the HIV virus or a risk event within the last 3 months period of time, and injected drugs or steroids, shared needles or syringes and exchanging sex for money.
e - = e o2 o a6 ages 14 andl oder Examples of rick avents can include sox with maliple e o
* * = | 2 s T - partners, sex with someone who is HIV positive or whose status you do not know, ‘You can test yourself at any time. If you are using this test earlier than 3 months
| | using ilegal injected drugs or steroids, shared needles or syringes and exchanging sex since a risk event and your test is negative, your result may not be accurate. You
i i | | for money. The SURE CHECK® HIV Self-Test has a test strip inside a plastic tube. The should test again 3 months after the risk event to be sure. You can also receive

Please refer to the Test Performance section for more details. If you are unsure
of your test result, please see a healthcare professional to perform another test
5. Where is the buffer cap?
Itis found In the top of the test device. You will need to remova it and place it in
the test stand. Please refer to the instructions for use for a pictorial description
6. Which direction should | place the buffer cap into the test stand?
Place the buffer cap with the foil side up so that it fits in the test stand.
7. How many times can | use the safety lancet?
‘The safety lancet is designed for one time use only.
8. Does it matter which finger | get the blood from?
No, you can use any finger
9. How does the tip automatically fill up with blood?
The design allows the blood to be naturally drawn into the tip by capillary action.
10. When will the test start to run?
“The test will start to run when the test device tip is fully pushed into the buffer
. Confirm pink/purple flow an the test strip. Please refer to the IFU for
pictorial description.
T1. Why does the test have to stand up?
“This is because the buffer has to run up the test strip contained within the test
device
12. What happens if my test falls over while it Is running?
Stand it up as soon as possible. Verify that the CONTROL line is present after 15

1. How will | know if my test has run correctly?
If the test has run correctly, the CONTROL line will appear. If the CONTROL line
does not appear, your test has not worked properly. Please discard your test
and retest with a new device.

14. What does a negative result mean?

A negative result means that the test has not detected HIV antibodies in the
blood sample; however it may take up to 3 months from a risk event for the test
to detect HIV.

15. What should I do if I get a negative result?

If you have not had any risk events within the past 2 months, and you followed
the instructions for use carefully, then you are most likely HIV negative. If you
did not follow the instructions for use carefully, you should perform another test
to be sure your result is correct. If you had any risk events in the past 3 months,
you could be in the ‘window period’. The window period is when a person has
been infected with HIV, but their body has not made antibodies yet. If you think
you may have been exposed to HIV within the past 3 months, you should retest
For HIV 3 months following the risk event. If you continue to engage in risk
events that could put you at risk for HIV, you should test on a regular basis.

16. What is a false negative?

a person reads their test result as negative, but the true HIV status of the
person is positive.

17. What can cause a false negative result?

“This can occur if you have had a risk event less than 3 months prior to taking the
test, having infoction with an HIV-1 or HIV-2 variant that does not olicit
antibodies recognized by the test, if you incorrectly read the test result as
negative, or if you did not follow the instructions for use carefully.

18. What does a positive result mean?

A positive result means you may have been exposed to HIV.

19. What should | do if | get a positive result?

You need to follow up with a healthcare professional to confirm the test result
At that time your healthcare professional will discuss the next steps that need

to en.
20. What is a false positive result?
When a person reads their test result as positive and the true HIV status of the.
person is negative.
21. What can cause a false positive result?
“This can occur for any of the following reasons: Incorrectly reading test result as
positive, not following the instructions for use carefully, or if you have
participated in a HIV vaccine clinical trial
22.Can I get HIV from using the test?
No, you cannot get HIV from using the t
23. Where can I get additional help or care for HIV?
At your local clnic, doctor or heathcars professionsl
24. Can | use this test if | am taking me o prevent HIV (oral PrEP)?
T you are i oral rEP for 1Y, vou may 96t falee resis
25. Can I use this test If | am pregnant?
Yes, even if you are pregnant you can test with the SURE CHECK HIV Self-Test.
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CheckNOW

Abbott

HIV SELF TEST

=] Watch the instructional video:

https://alere.wistia.com/medias/guyym62w5j

Revision Date: 2022-03-31
INSTRUCTIONS FOR USE
Catalog Number: 29012-WO01 E

Before testing you must read all
the steps. Conformance with
the test procedure is necessary

STEP 1: PREPARATION
1 Prepare a Timer and Tissue.

Open and place all materials on a flat and

clean surface with bright light.

Wash hands in warm
water and dry. If no

Choose ring finger or
middle finger.

3

P ) ) 2 Alcohol Pads (@) Plaster Buffer Use kit bag !
to ensure an accurate result. © Tectdeice ' ® © = : as disposal warm water is available,
Precautions : L — . bag rub your hands together.
Bories T, : fL1 1
+ Ifyou have a bleeding disorder g : J
: Specimen . :
+ Ifyouare on HIV treatment (ARVs) @ P ® Foper (B Lancer e :
o IfymmmerepEie : :
+ Ifthe kit bag or components is broken : :
+ Ifthe kit or components have been used ) i = : B
S e s st v A\ Notincluded in the it, Reslt Wl B | A Ity pricks once!. | o .
Do ot eat or drink while you perform the test ' ' veid dominant hand.
STEP 2: COLLECT BLOOD
Massage and rub your hand & Clean your finger with ® Remove the Lancet cover. Press the (F) Lancet against Massage from the base to the tip, let 2 drops of Wipe finger with (8 Alcohol Pad and
finger to increase circulation. Alcohol Pad. Let it dry for the finger until it clicks. blood fall into the Basin. If you are having difficulty, apply the © Plaster. If needed, press
10 seconds. Needle inside wipe finger clean and squeeze again. on the plaster to stop bleeding.
N Start next step immediately to transfer
blood.
cLicK
/N

10s

I )
ALY et

PRESS HARD

Wipe Finger Apply Plaster

STEP 3: TEST
Squeeze the top of the () Specimen
11 Dropper all the way down and hold
while dipping into the blood sample.

Squeese ™\

STEP 4: READ RESULT

Dip the dropper into the blood in Basin and
release slowly to draw blood into the dropper.
/N Avoid bubbles when drawing blood.

Place dropper over the Well label

Squeeze the top of the dropper to apply
1 drop of blood into the Well labelled S.

lled S. Hold (@ Buffer bottle vertically and
apply 1 drop of Buffer into the Well

labelled S.

12

Place all used components
back into the kit bag.

CheckNOW

B Vi
Read test reult in 15.20 i, @ NON-REACTIVE @ REACTIVE €3 TESTDID NOT WORK
(=Negative) (=Positive) (=Invalid)
& P
Read result in . v v
awell lit area -
Control Line T~ -
S o
T T
B T
Testline @s @ 17
N
PLACE YOUR

SELF-TEST HERE

Aline appears only in the C area.
There is no line in the T area. The
test did not detect the presence of
HIV, however very recent exposure
cannot be excluded.

It is recommended to conduct
a retest after 6 weeks from
latest risk of exposure to HIV.

One line in the C area, together with one line

in the T area, no matter how faint, indicates
the potential to be HIV positive.

=

(o]

Consult a health care provider.

A reactive result must be confirmed by
a lab test. Protect yourself and others!
Avoid any activity that could transmit
HIV to others.

If no line appears in the C area, even if
aline appears in the T area, the test did
not work.

Start the Timer. Read the result in 15-20 minutes,
do ot read past 20 minutes.

1

See flip side for STEP 4:
Read Result

Number: 1156182105

STEP 5: DISPOSAL

Throw away the kit bag in waste bin
or household rubbish.

A

Blood can transmit infectious diseases

=

(o]

Test again using a new kit or

Clean up spill

consult a health care provider.

Dispose in accordance to

]

local regulations

INTENDED USE

The ChackNOW™ HIV SELF TEST is a single-use, in vitro (outside the body)
visually read rapid immunoassay that uses a blood sample from a finger puncture
for the qualitative detection of antibodies to HIV-1and HIV-2 in blood. The
CheckNOW™ HIV SELF TEST is intended to be used manually by untrained lay
users (self testing) who are 14 years and older to aid in the diagnosis of HIV-1 or
HIV-2 infection. This test is not intended to be used as an HIV screening test for
blood donation.

SUMMARY

HIV is recognized os the virus that causes AIDS (Acquired Immunodeficiency
Syndrome). The virus is transmitted by sexual contact, exposure to infected

- Perform test only by using » fresh blood sample. Not to be used with serum or «
plasma semple.

- The test device is recommended to be used at room temperature (15-30°C).
Lancet and Specimen dropper are for single-use only. Do not reuse.

If you do not understand the IFU please reach out to provided Technical

Service contact. .

+ If your test is working, you will see a ine in the Control Line area on your test
device. If there is no line in the Control Line area, your test did not work, and
the test result is invalid. However, the presence of a line in the Control Line
area does not confirm suffcient specimen sddition. You must tronsfer exactly 1
1 drop of blood to the Well before adding Buffer.

An incorrect or “false” NON-REACTIVE (Negative) result can occur for any
of the following reasons: Incorrectly reading test result; Not following the
Instructions for Use carefully; If you are on HIV treatment (ARV)*#3; IF you
application,

y ; The presence of bubbl
in particular in low positive samples.
An incorrect or “false” REACTIVE (Positive) result can occur for any of the
following reasons: Incorrectly reading test result; Not following the Instructions
for Use carefully; Having received an HIV vaccine; In cases of infection with
cytomegalovirus.
EST PERFORMANCE

+ Keep the SELF TEST and the components out of the reach of children.

The test has been shown in clinical evaluations performed by professional health

blood, certain body fluids or tissues, and from mother to child during pregnancy!
The CheckNOW'™ HIV SELF TEST detects the presence of antibodies to HIV-1
and/or HIV-2 in blood. The product includes a Test device and  Buffer. To use the
test, two drops i fthe
plastic cover. One drop of blood is ransferred by a Specimen dropper to the Well
After that, one drop of Buffer s applied. When the test is completed, two lines can
appear on the device. The red line in the Control Line (C) area will only become visible
if the added blood semple and/or buffer have moved over the T/C Line areas of
the reading window. The T line area is precoated with HIV-1 antigen glycoprotein
41 and HIV-2 antigen glycoprotein 36. The red line in the Test Line (1) area wil
only become visible if the applied sample contains antibodies to HIV-1 or HIV-2.
STORAGE

+ Store the test kit at 2-30°C (36-86° F) until the expiry date. Do not freeze.

+ Do not use the test kit after expiry date printed on the test pouch.

+ Do not open the sealed foil test pouch until you are ready to use the test.
Test device should be used within one hour after the pouch has been opened.
- The buffer s for single-use, and should be used within one hour after cap open.
WARNINGS AND PRECAUTIONS
. yg Whether the result s p
negative, you should consult with your doctor before making medical decisions.

+ For in vitro diagnostic use only.

The buffer contains 0.09% sodium azide as a preservative, which may be toxic Care persons to correctly identify 99.9% (2097 out of 2100) with a confidence
if ingested. If you gat contaminated to your eyes rinse with running water for interval of 99.6% to 100% of HIV negative samples (known o5 the test’s specifici-
at least 15 minutes. Ifiritation persists, get medical attention. ty). Furtherin field clinical evaluations conducted in South Africa, Congo, Vietnam
« If your finger is still bleeding, use tissue or wipes. Protect yourself and others. and Spain, the 6% (1824 out of 1831)
+ Finger prick blood should be transferred from Basin to Well immediately to interval of 99.2% 0 99.9% of HIV negative samples when performed by first time

avoid blood clotting (within 2 minutes).

self test users.

LIMITATIONS OF THE TEST The test has also been shown in clinical evaluations performed by professional

+ The CheckNOW™ HIV SELF TEST is designed to be used with o finger "It

puncture blood sample. Other body fluids must not be used. <

+ Not suitable for testing infant younger than 18 months’.

care persons to correctly identify 100% (600 out of 600) with a
onfidence interval of 99.5% to 100% of HIV positive samples (known as the test’s

sensitivity). Further in feld clinical evaluations conducted in South Afica, Congo,

& A NON-REACTIVE (Negate) cosult doss mot. sbiolutely rule ot the Vietnam and Spain, the test correctly identifed 95.1% (270 ut of 284) vith »

possibility of HIV infection.

confidence interval of 91.9% to 97.3% of HIV positive samples when performed by

- A REACTIVE (Positive) result must be confirmed by a health care provider frst time self test users.

using appropriate confirmatory testing,
+ The intensity of the Test Line for a REACTIVE (Positive) result does not ©
reflect how much HIV antibody is present in the blood sample.

Note: A total of 6 first time CheckNOW™ HIV SELF TEST users needed to be
xcluded from this analysis as they were observed to deny an unexpected result.

Refer also to warnings and precautions about the use of this test

+ Although it rare, false results may occur. If you have concerns that your result To ensure that other medical conditions (potential cross-reactants) do not affect
o

may be folse, please contact your health care provider.

Consult instruc-

Store between 2-30°C
tions for use

AT [a ®

TECHNICAL

Do not reuse Manufacturer

wl

ica

Catalogue number @ | Usebydate Batch code. Sterilized using irradiation Pacific

I vitro diagnostic ntain: en . ussia & CIS

In vitro diagnos N/ | Eorainssuffcient | /N | Cavtion Sterilized using ethylene oxide v
Brasil

Europe & Middle East Tel. +44 161483 9032

he performance of the CheckNOW™ HIV SELF TEST, samples of HIV.

otin concentrations up to 1500 ng/mL may lead to decreased Control Line negative blood were tested from people who had other conditions. These includ-
intensity but have no impact on the internal control performance. ed

250 specimens from pregnant women and 342 other specimens as follows:

SUPPORT
Email: EME.techsupport@abbott.com
Tel. +2710500 9700 Email: ARCIS.techsupport@abbott.com
Tel. 461733637100 Emai

HAMA; Multiparous woman; Elevated 1gG; Elevated IgM; Systemic lupus
erythematosus; Hemolytic; Lipemic; lcteric; Rheumatoid Factor; ANA; Anti-E.
coli positive specimens; Sickle-cell disease specimens; Blood from recipients of
mltiple blood transfusions; HBsAg: EBV; CMV; Malaria; Measles; Tuberculosis;
Varicella zoster virus; Influenza A and B; Tick borne encephalitis; Influenza
vaccine recipient; Human African trypanosomiasis; Yellow fever virus; Post-im-
munization measles; Vaccine-induced HIV seropositivity; Yellow fever vaccine
recipient, Leishmaniasis positive; Syphilis; Toxoplasmosis; Helicobacter pylo
HSV; anti-HCV, anti-HBs, anti-HBe; anti-HTLV-1/2; anti-HEV, anti-HAV.
These non-HIV medical conditions did not affect the performance of
CheckNOW™ HIV SELF TEST with exception of the observed cross-reactivity
seen with 2 out of 21 tested cytomegalovirus (CMV) specimens.

The CheckNOW™ HIV SELF TEST was also evaluated with 23 interfering

substances which include medicine and blood analyte. These substances were

spiked with HIV-1 Antibody positive plasma and the test results indicated these
interference substances did not affect the performance of the CheckNOW™

HIV SELF TEST.
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(| [l Watch the video: https:

You need these items:
Test name
Results
Wel

\) Need more help? Turn over page.

Blood tube
Grey button

com/

O e

Green(slermty tab D Alconol Wips

[lIi] - Rubbish 8in or isposal

IMPORTANT: Do not open the fol package until you
have read the instructions and are ready to take the

test. Use Immediately upon openin.

Wash and dry hands. Clean finger with
alconol wipe.

Check expiry date before you open the foil
pouch.

A\coho\

(%*

i&

o Massage your finger
for 56 10 seconds,

o Gently turn and take out the green tab, then discard it

Turn first

@ =
Then take out \

o Push grey button in 1o prick finger.

Push hard <mm

IMPORTANT
It only pricks once!

Place test on instructions next
toresults.

6 ‘Squeeze firmly behind prick site to get blood

[y

Blood
N

Fill blood tube with blood. If blood tube isn't full, squeeze finger and add more blood

Blood tube

A D)

2
| Touch blood

to tip of
blood tube

i
N

IMPORTANT

)
x HALF FULL
IMPOF"ANT
Tube must be full

VFuLL

The blood tube
now has the right
amount of blood

S

e Hold test on table. Now flip blood tube over (o the well

IMPO

tube to well

Wait 15

utes before reading the
result. Do ot wait more than 20
minutes.

IMPORTANT

15

Results

Make sure you
waitthe full 15
minutes.

If your finger is
% sill becding use
a tissue or wipe.

Carefully match your
X

Test again after
3 months.

result with the

and @) options.

For more information on
HIV, turn over page.

MHSTOATTrav 7.1

If one line appears at the C,
you tested HIV negative.
There must be no line at the T.

This is a screening test.

o Test did not work

If n

0 line appears
at the C, the test
did not work.

This is a
screening test.

Go to a clinic for
further testing.

Iftwo
even if faint,
tested HIV positive

This
screening test.
[
further tes

IMPORTANT
Leave test here,
this helps with
filling the blood
tube

—

[MMylan |88 ¢ rest

Need Help with the Test?

Before You Start

Do not open the foil package until you have read
the instructions and are ready 10 take the lest.
Use immediately upon opening

Finger Prick

Can I get an infection from pricking my.
finger?

The test has an integrated sterile lancet for
pricking the finger and creating a blood
sample. The green sterilly tab ensures that
the lancet remains sterile before use.

i 2 el oy i
washing hands and use of the alcohol wipe,
there is minimal isk of s T
Mylan

Having trouble removing the green sterility
tab?

First tum the green sterilty tab 90°, then pull
itout

Scared it will hurt?.
on't warry, it feels like a rubber band snap.
against your finger.
You will not see the neade.

Pushed the grey button but can't see blood?
I the button out?

Try again, push hard
Note: It only pricks once!

Is the button in?
Squeeze your finger firmly,
If you still don't have blood -
stop, and get a new test.

Filling the Blood Tube
Don't know where to put the blood?

The blood tube is straw coloured, tum page
over to see diagram in step

Do not put the blood in the grey bution hole.
Do not put the biood directly in the well

Fil the blood tube. H messures the comect
amount o

Skin touching the tube won't affect the result
Can't ill the blood tube?

If blood smears, wipe your finger, then squeeze
your finger firmly again

Point your finger down.
Gently touch blood to the tip of the tube.

It you don't have enough blood, wipe your
finger, then squeeze your finger firmly again.

1 Yozt [dont have enough ol he
tube completely, the test result won
accurate, Stop, and get a new test

Completing the Test

What if the blood does not move from the.
tube to the well?

Make sure the tube is full

Make sure the tubs is completely fipped over
tothe

If the blood still won't move to the well - stop,
and get a new test.

Not sure how to add 4 drops from the
bottle?

The 4 drops must go into the well on top of the.
blood.

Don't shake the bottle.

Point the bottle down, then squeeze.

Not sure how to read the result?

© you wait 15 minutes. Don't wait
\ungev Than 20 minutes.

Itis the lines next to th
your resul

and "C” that tell you
Tum page over and find the coloured box that
matches your result

For more information about the resut, read the
next section: “About Your Result”.

Ok

Summirv of the Test
The Wyln Hi is comprised of a paper
inside & plastic cartridge. The test is
eriored oy lacing & amai eren of blood on
the test sirip and then applying drops of test fluid
(diluont). When tho test is completed, two lines.
can appear on the paper strip. A visible Control
Line indicates that the diluent was acded and
migrated successfully, and that the test reagents
are functioning correctly. The Test Line will only
become visible if the applied sample contains.
antibodies to HIV.

55

Intended Use
The Mylan HI is a single-use,
immunochromatographic, rapid in-vitro
diagnostic test for the detection of antibodies to
Human Immunodeficiency Virus Type 1 (HIV-1)
and Type 2 (HIV-2) in whole blood.

The Mylan H is intended to be used by
untrained lay users in a privale setling as a sell
test to aid in the diagnosis of infection with HIV-1

and HIV-2 from samples of fresh, wholo blood
Gbteined through a inger st blood callestion
technique. The device requires a sample size of

The test result is qualitative (*your test is posiive”
or *your test is negative”) and not for screening
blood donors.

MHST-OAO rev 7

Visit https:/www.ez2uzhivselftest.com/ to watch an instruct

Materials Included

1 HI (in foil packet with
desicant)

1 - Bottle of Test Fluid (Diluent)

1- Alcohol Wipe

Instructions for Use (IFU)

Hems NOT included but required
Box of tissues (or other clean, absorbent
material).

Timer (for example a watch, clock or mobile
phone) to track time while waiting for resuts.
Rubbish bin for disposal of the used test

Restrictions on use
Not suitable for screening blood donors.

Not suitable for peopie with bleeding
disorders (e.g. haemophila).

Not sutable for people with a fear of necdies.
Not suitable for people already diagnosed as
HIV positive

Not suitable for peopie taking anti-retro viral
treatment (ART)

Not suitable for use i testing children and
infants,

tions of the Test

May not detect HIV infections that have,

occurred within the last 3 months

nal video. If you have any

About Your Result

There are 2 types of Human Immunodeficiency
Virus (HIV): HIV-1 and HIV-2. If you are infoctod
wilh either HIV-1 2 mune sysiem
will generate antibodies against either virus type.

T HI Test is designed to detect
these antibodies in human blood to determine
infection by either virus type. This is a single-use
screening test that gives a result in 15 minutes. If
a positive result is be confirmed
by a healthcare professional using a different type
of test.

What i the “window period™
After exposure 1o HIV, it can be 6 1o 12 weeks
before your body develops the antioodies detect.
ed by this test. This time is called the “window
period”. If you take an HIV self test during the
window period.you may incorrectly get a negative.
resull. If you believe you have recently

exposed 1o HIV, you are recommended 1o test
‘again after the window period has passed.

What happens if my test result is NEGATIVE?
s important o know if it has been more than 3
months since your last risk event. If it has, and you
have performed the test correctly, then you are
likely to be HIV negative. If it has been less than 3
months since your risk event, you will need to test
again in 3 montns.

Important: Retest after 3 months.

What happens if my test result is POSITIVE?
Being HIV positive is a manageable condition and
pecsle ling wilh HIV re sble 1o e eng, sclive
and healthy lives. Tre |

Soreening fest and getting a posiive ot romuh
does not necessarlly mean that you have HIV. If
the test result is positive, you need to go for follow
up testing at a healthcare facility. Early diagnosis
of HIV means treatment can start sooner. Visit
www.ez2uzhivselitest.com/ for more information
about accessing follow-up testing

Only your doctor or healthcare professional can
recommend what treatment is right for you. If you

dops
dent on your condition, may be given nirtravent
(ARV) treatment.

What happens if my test doesn’t work?
The test will not give a result i it is not performed
correctly. You will need to ropeat the test using a
new tes! device. If you are unsure if you have
performed the test correctly, please speak to your
doctor or healthcare professional

1am worried | have been exposed to HIV in the
jast few days, what should | do?

You should go to your doctor, HIV clinic or
emergency department as soon as possible, and
within 72 hours, as you may be able {0 access a
course of medication called “PEP” (Post-Exposure
Prophylaxis) to prevent you from becoming HIV
positive

About HIV

What s HIV?
HIV" stands for Human Immunodeficiency Virus.
Itis a virus that targets the immune system and

Acquired Immune Deficiency Syndrome (AIDS)
There is no cure for HIV, or AIDS, but with correct
medical treatment it can be managed as a
non-ife threatening condition. With early diagno-
sis and treatment, the lfe expectancy for
someone with HIV can

someone who does not have HI

What are the signs and symptoms of HIV?
The only way o know if you have HIV is (o have an
HIV test. It is important (o know your status to help
prevent passing the virus on to others.

How is HIV acquired or passed or
Certain body fluigs from a person o bis HIV
including blood, breast milk, semen. rectal fluids

tissue, or are directly injected into the blood-
ream (by a needle or syringe). HIV can also be

transferred from an HIV' positive mother to her

child during pregnancy or childbirth. HIV risk

events include:

* Unprotected sex with someone who has HIV or
whose HIV status is unknown

* Unprotected sex (vaginal or anal) with multiple

artnars.

¥ Using nom-sierie  needes or  njecting
equipmen
HIV is uo mitted by casual coniact

y
(shaking et " Shering a 2 glass. ete), Kssing
saliva, toars, sweat, air or

or call +91 96865 85651

The procedure, precautions and
interpretation of resuits must be folowed
when using this test.

Only indicates the presence of antibodies to
HIV. Not to be used as the sole criteria for the
diagnosis of HIV infection or lreatment
Positive resulls must be confirmed by a
healthcare professional

The user shauld no ke any deckion of

medical relevance with regard to their
condilon wihout st Consultng & hoathoare
profes:

A neqanve result does not at any time
preclude the possibility of HIV infection. If the
test result is negalive and clinical symptoms
are present, additional testing using other
clinical metnods is recommended

Warnings and Precautions.

The test is single use only. Do not re-use the
test.

All positive test results must be confirmed
through testing by a health care professional

Do not use if the expiry date has elapsed

Do not use if the foil packet is damaged (e.g.
torn, hole or the seal is broken) or oper

Do not use i sterility tab is damaged or loose
Do not use any other solution besides the test
fluid that was packed with the test

Do not use a test fluid bottle that has been
opened or is leaking.

Avoid eye/skin contact with the test fluid.
I the test fluid is added to the test strip without
any blood, the testis invalid even if the control
band appears.

If instructions are not followed properly, results
could be false.

Storage

The test must be stored between 2°C to 30°C.
Do not store in direct sunlight.
Do not open the foil packet until you are ready
10 take the test. Bring the pouch to room
temperature. then use immediately upon
cpening

Disposal

To dispose of the used plac

e 105 back lnta the product pack or secondary

1ot pouch. The packagig oan inen be Glosed and

thrown away in a normal rubbish bin

Test Performance
The een shown in
laboratory testing 1o correctly idently 99.6%
(1757/1764) of HIV negative samples (known as the
ecificty). Furtther, in in-field clinical
evaluations conducted in Kenya and Australia it
correcly identified 95.2% (866/910) of HIV negative
samples when performed by first time sell test

e 1 1 has also been shown in
laboratory testing 1o correctly ideniity 99.6%
(904/908) of HIV positive samples (known as the
test's sensitivity). Of these samples, the test

or

correctly detected 99.5% of samples with HIV-1
infection and 100% of samples with HIV-2 infection.
urther, in in-ield clinical evaluations conducted in
Kenya it correctly idontiied 94.3% (33/35) of
positive samples when performed by first time solf
test us

Testing was performed with all samples being
cross-checked  using a known accurale
(CE-marked) laboratory tost, Tosiing was performed
in the laboratory (with CE-marked licensed sample
sets) with samples being used from both high
prevalence regions _(South _Africa)
prevalence regons (Europe). The in-field clinical
evaluations determined performance and usabilty of
the test in the hands of 910 pafients and were
performed by the Kenya Medical Research Institute
(Nairobi, Kenya) and an Australian based medical
praciice.

To ensure that other medical conditions (potentially
interfering  substances) did  not

performance of the " samples of
HIV negative biood were tested from people who
had other conaitions. These included (brackets.
show number of correct results/ number of samples):

Pregnancy  (200/200);  Hospilalised _patients.
{{96/200); Rneumtic Feclr {1212y, EBV (40}
Malris (66). Syoniis (56) HSV (55), CMV (4/5)
c (15/15); KBS (16/15); HCV (15/15); HTLV-IIi
(01101 1V (10110 Gt (55128 EDTA (25/58)
feparin (25/25); Recent Flu Vaccination (1/1);
(1/1): Elevated Albium (0/1); Elevated Bilrubin (1/1);

oli (1/1); Haemoglobin (high or low) (1/1);
e 150 (1 ANACH

Samples of HIV negative blood from people who had
other conditions were spiked with HIV positive
plasma 1o ensure that performance of the test was
not affected:

Rheumatic Factor (1/1), Flevated Albium (1/1)
Elovated Biliubin (1/1); lcteric (1/1); Lipemic (1/1),
Elvated proten (11 Slevated Tnghreres (1)

d (11): E.coll (1/1); Haemogiobin
(oo iows G Elvated 158 (1) At

V Solf Test is susceptible 1o a high dose
haok effect. & out of 18

hign reactivity samples

test Line intensity
pon dilution. None of the samplas showed false
nogative resuls.

A el

[ [T
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Love 35 George Seet, PRIVATE LIMITED

S ST i P lose %

Stamodis e s, g,
500050

14

Citation: JP Yves Awono Noah, Justin Ndié, Francis Ateba Ndongo, Rogacien Kana, Onesimus Yongwa, Martial Bonyohe,

Plessy Hedgar

Mboussam, Tatiana Palisson Avang, Fatima Moulioum, Félicité Tabala Naah, Gutenberg Tchikangni, Audrey Djomo Nzaddi, Alice
Ketchaji, Carelle Djofang Yepndo, Gildas Nguemkam, Charles Baudelaire Ndindjock IV, Brice Seukam, Yagai Bouba, Ernest Désiré
Mvilongo Anaba, Rina Estelle Djoukwe, Serge Billong, Karin Hatzold, Annie Michele Salla, Jérdme Ateudjieu, Anne Cécile Zoung - Kanyi
Bissek. Usability of three finger-stick whole blood HIV self-testing kits among men who have sex with men and female sex workers in
Yaounde and Douala, Cameroon. Archives of Clinical and Biomedical Research. 8 (2025): 1-16.



Awono Noah JPY, et al., Arch Clin Biomed Res 2025
Journals DOI:10.26502/acbr.50170429

Volume 9 « Issue 1

15

S4 Table. Univariate logistic regression of factors associated with successful performance of blood-based HIV self-testing, correct interpretation
of the blood-based HIV self-testing and good usability. (DOCX). N: total number of subjects include in univariate analysis; n: number of
subjects in category; %: percentage; P: significance level; *: <0.01; ** <0.05; cOR: crude Odds Ratio; 95% CI: 95% confidence interval for

the Odds Ratio

Characteristics

n (%)
City (N=815)
Yaoundé 337 (95.5)
Douala 453 (98.1)
Type of population
(N=815)
FSWs 436 (95.4)
MSM 354 (98.9)
Education (N=815)
None 40 (97.6)
Elementary 135 (95.7)
Second level 465 (96.9)
Advanced 150 (98.0)
Living status
(N=814)
Living alone 649 (97.2)

living with partner | 140 (95.9)

Employment status
(N=814)

Self-employed 266 (95.7)

Unemployed 342 (97.2)
Employed in 165 (98.8)
private sector
Employed in
public sector 16(94.1)
HIV self-testing
kits (N=815)
Mylan 249 (94.7)
Sure Check 273 (97.5)
Check Now 268 (98.5)
Has already
been tested for
HIV(N=814)
No 79 (97.5)
Yes 710 (96.9)

self-test

cOR (95% Cl)

1

2.3 (1.0-5.4)

1

4.2 (1.4-12.5)

1
0.5 (0.0-4.8)
0.7 (0.1-6.0)

0.8 (0.1-12.3)

1
0.6 (0.2-1.7)

1

1.5 (0.6-3.6)

3.7 (0.8-16.8)

0.7 (0.0-5.9)

1
2.1(0.8-5.5)

3.7 (1.2-11.5)

1

0.7 (0.1-3.3)

Successful performance of the HIV

0.039*

0.008**

0.599
0.807

0.849

0.425

0.320

0.088

0.761

0.096

0.021*

0.741

Correct interpretation of the HIV

n (%)

234 (66.3)

424 (91.8)

355 (77.7)

303 (84.6)

24 (58.5)
120 (85.1)
391 (81.5)
123 (80.4)

546 (81.7)
111 (76.0)

241 (86.7)

272 (77.3)

135 (80.8)

9 (52.9)

210 (79.8)
222 (79.3)

226 (83.1)

68 (84.0)

589 (80.4)

self-test result

cOR (95% Cl)

1

5.6 (3.8-8.4)

1

15 (1.1-2.2)

1
4.0 (1.8-8.7)
3.1(1.6-6.0)

2.9 (1.3-6.0)

1
0.7 (0.4-1.0)

1

0.5 (0.3-0.8)

0.6 (0.3-1.0)

0.1 (0.0-0.4)

1
0.9 (0.6-1.4)

1.2 (0.8-1.9)

1

0.7 (0.4-1.4)

P

1

<0.001**

0.013*

1
<0.001**
<0.001**

0.005**

0.114

1

0.003**

0.100

<0.001**

0.871

0.335

1

0.437

Good usability of the HIV self-test

n (%)

218 (61.8)

421 (91.1)

338 (74.0)

301 (84.1)

23 (56.1)
116 (82.3)
380 (79.2)

120 (78.4)

533 (79.8)
105 (71.9)

233 (83.8)

264 (75.8)

133 (79.6)

8 (47.1)

198 (75.3)
218 (77.9)

223 (82.0)

67 (82.7)

71(77.9)

kit

cOR (95% Cl)

1

6.3 (4.3-9.3)

1

1.8 (1.3-2.6)

1
3.6 (1.7-7.7)
2.9 (1.5-5.7)

2.8 (1.3-5.8)

1
0.6 (0.4-0.9)

1

0.5 (0.3-0.8)

0.7 (0.4-1.2)

0.1(0.0-0.4)

1
1.1(0.7-1.7)

1.4 (0.9-2.2)

1

0.7 (0.4-1.3)

P

1

<0.001**

1

<0.001**

1
<0.001**
<0.001**

0.005**

0.037*

1

0.008**

0.266

<0.001**

0.479

0.059

0.319
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Incorrect positioning
of the device

(N=782)
No 594 (96.7) 1 1
Yes 163 (97.0) | 1.0(0.4-2.9) | 0.854

Insufficient blood
collected / added to
the well (difficulty in
drawing blood)

No 566 (98.6) 1 1

Yes 191(91.8) | 0.1(0.0-0.3) | <0.001**

Incorrect volume of
blood drawn (tube
over / underfilled)

(N=782)
No 669 (97.2) 1 1
Yes 88 (93.6) 0.4 (0.1-1.0) 0.069
median p median = median P
Age in years (IaR)] (1QR)] (IQR)]
(N=815)
26.5 0.95 0.035* 26 0.98 0.098 22 0.97 0.019*
[22-33] (0.91-0.99) [22-33] (0.96-1.00) [26-32] (0.95-0.99)

N: total number of subjects include in univariate analysis; n: number of subjects in category; %: percentage; P: significance level; *: <0.01;
** <(.05; cOR: crude Odds Ratio; 95% CI: 95% confidence interval for the Odds Ratio
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