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Abstract

Background: Readily available testing for SARS-CoV-2 is necessary to mitigate COVID-19 disease outbreaks. At-home
collection kits, in which samples are self-collected without requiring alaboratory or clinic visit and sent to an external laboratory
for testing, can provide convenient testing to those with barriersto access. They can prevent unnecessary exposure between patient
and clinical staff, increase access for patients with disabilities or remote workers, and decrease burdens on health care resources,
such as provider time and personal protective equipment. Exact Sciences devel oped an at-home collection kit for samples to be
tested to detect SARS-CoV-2 that includes an Instructions for Use (IFU) document, which guides people without prior experience
on collecting anasal swab sample. Demonstrating successful sample collection and usability iscritical to ensurethat these samples
meet the same high-quality sample collection standards as samples collected in clinics.

Objective: Theaim of this study was to determine the usability of a SARS-CoV-2 at-home nasal swab sample collection kit.

Methods: A human factors usability study was conducted with 30 subjects without prior medical, laboratory, or health care
training and without COVID-19 sampl e self-collection experience. Subjects were observed while they followed the IFU for the
at-home sample collection portion of the SARS-CoV-2 test in a setting that simulated a home environment. |FU usability was
further evaluated by requiring the subjects to complete a survey, answer comprehension questions, provide written feedback, and
respond to questions from the observer about problems during use.

Results: All 30 subjects successfully completed the sample collection process, and all 30 samples were determined by reverse
transcription—polymerase chain reaction (RT-PCR) testing to meet quality standards for SARS-CoV-2 testing. The subjects
written feedback and comments reveal ed several recommendations to improve the |FU.

Conclusions: The study demonstrated the overall usability of an at-home SARS-CoV-2 collection kit. Various feedback
mechanisms provided opportunities to improve the wording and graphics for some critical tasks, including placing the label
correctly on the tube. A modified IFU was prepared based on study outcomes.

(IMIR Hum Factors 2021;8(4):€29234) doi: 10.2196/29234
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649,000 deaths as of September 2021 [1]. The transmission of
COVID-19 has been shown to be contained with acombination

The global pandemic caused by SARS-CoV-2 has resulted in  ©Of isolation practices, including wearing masks, physical
223 million confirmed casesof COVID-19, including 4.6 million  distancing, and lockdown measures [2], and widespread
deaths, as of September 2021, according to the World Health immunization with effective COVID-19 vaccines [3]. In the

Organization [1]. In the United States, there have been more  United States, more than 175 million people have been fully
than 40.3 million reported COVID-19 cases and more than ~ Vaccinated as of September 2021 using one of three COVID-19
vaccines [4-6] currently authorized for emergency use by the
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US Food and Drug Administration (FDA)—in August 2021,
the FDA approved Comirnaty, known previousy as the
Pfizer-BioNTech COVID-19 vaccine, for individuals 16 years
of age or older [7].

Despite thismonumental progress, significant challengesremain
to manage the ongoing pandemic. Many eligible Americans
have not been vaccinated [ 1], and the emergence of increasingly
virulent strains, including the Delta variant [8], have resulted
in increased hospitalizations and deaths throughout the United
States[9,10]. Widespread testing can help public health officials
to better monitor the progression of the pandemic, identify
emerging variants, and identify individuals with COVID-19,
particularly those with asymptomatic disease.

One approach to broadening accessto SARS-CoV-2 testing has
been the development of at-home sample collection kits that
could be used safely and effectively by people without medical
or laboratory experience. Samples can be collected without
needing to travel to a medical center, and the samples can be
shipped and later processed at alaboratory or health carefacility
or tested at home [11]. At-home sample collection offers
multiple advantagesto combat the COV1D-19 pandemic: it can
prevent unnecessary exposure between patients and clinical
staff during collection; improve access for elderly patients,
patients with disabilities, or remote workers; reduce the need
for personal protective equipment; and shift the logistics of
collection from overburdened clinical sites to commercial
delivery services.

Surveys on the perception of at-home COVID-19 sample
collection and tests have demonstrated a broad willingness to
complete such collection and confidence in the sample
preparation and quality [12]. Multiple studies have been
conducted recently to compare SARS-CoV-2 test results from
self-collected samplesto those collected by health careworkers
[13-18]. Recently, a large-scale population-based study on the
applicability of COVID-19 self-testing demonstrated that most
participants collected the sample correctly the first time, and
that test results showed comparable performance to those
collected by health care professionals[19].

To investigate the usability of an at-home collection process,
usability studies should be conducted to ensure that these
samples meet the same quality standards as clinician-collected
samples. Here, we describe the results of a human factors
usability study, conducted early in the pandemic, for the at-home
sample collection kit, herein referred to as the “SARS-CoV-2
at-home collection kit,” for use with the SARS-CoV-2 (N gene
detection) Test, both of which were developed by Exact
Sciences. Exact Sciences is a molecular diagnostics company
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that manufactures an at-home screening test for colorectal cancer
and devel oped the SARS-CoV-2 at-home collection kit and test
in response to the global pandemic. Additional details related
to the SARS-CoV-2 test are available in the FDA's Emergency
Use Authorization (EUA) documentation in Multimedia
Appendix 1.

The goal of this study was to determine the usability of the
SARS-CoV-2 at-home collection kit, and our primary endpoint
was the percentage of samples collected from study participants
that returned avalid SARS-CoV-2 result.

Thisstudy was conducted in May 2020, during the early months
of the pandemic when very little information about COVID-19
pathogenesiswas available, and the protocol was designed based
on standards for human factors usability study design [20]. By
publishing our methodol ogy and outcomes, we hopeto provide
ablueprint for future studiesto ensurethat the usability of other
at-home collection kits can be quickly evaluated during public
health crises or similar situations where urgency is required.

Methods

SARS-CoV-2 Test

The SARS-CoV-2 (N gene detection) Test was developed by
Exact Sciences and received EUA from the FDA on May 22,
2020, via EUA200367 (Multimedia Appendix 1). A summary
of the SARS-CoV-2 test characteristics is provided in Table 1.
This is a reverse transcription—polymerase chain reaction
(RT-PCR)—based test that eval uates upper respiratory samples,
including those collected with an anterior nares (ie, nasal) swab,
to detect regions within the nucleocapsid (N) gene of the novel
coronavirus (nCoV), specifically the nCoV_N1 and nCoV_N2
regions. Human ribonuclease P (RNase P), a gene expressed
ubiquitously in human cellsregardless of COVID-19 infection,
serves as a control to demonstrate that usable samples were
collected and provided to the lab, and that all testing processes
were successfully completed. In validation studies, the test
demonstrated no cross-reactivity with a panel of known
respiratory pathogens. Its preclinical test performance in a
collection of test samples showed positive percent agreement
of 95% (38 out of 40 samples) and negative percent agreement
of 100% (38 out of 38 samples) with another FDA-authorized
SARS-CoV-2 RT-PCR-based test.

The SARS-CoV-2 at-home collection kit contains the following:
a sterile, individually wrapped nasal swab with a polyester tip
with plastic handle; a 2-mL transport tube containing 0.9%
saline; an Instructions for Use (IFU) document; a biohazard
bag; an absorbent pad; a specimen identification label; and a
UN3373-1abeled shipping container.
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Table 1. Performance of the SARS-CoV-2 detection test from Exact Sciences.

Test? characteristic

Details

Test name

Type of test

Gene regions detected
SARS-CoV-2

Control
Limit of detection

Cross-reactivity

Preclinical test perfor mance® (n=78 samples)
Positive percent agreement (38 out of 40 samples), % (95% CI)
Negative percent agreement (38 out of 38 samples), % (95% ClI)

SARS-CoV-2 (N gene detection) Test

Real-time RT-PCRP

nCoV® N1 and nCoV_N2 regions of the nucleocapsid (N) gene
Ribonuclease P human gene locus
2.6 genome copies/yL sample

13 other respiratory pathogens not detected?

95.0 (83.5-98.6)
100 (90.8-100)

#Test details were obtained from the US Food and Drug Administration (FDA) Emergency Use Authorization (EUA) summary (Multimedia Appendix

1).
BRT-PCR: reverse transcri ption—polymerase chain reaction.
®nCoV: novel coronavirus.

%The detection assay was conducted using NATtrol Respiratory Pathogen Panel-1 (NATRPP-1) from Zeptometrix.

€In comparison with another COVID-19 RT-PCR test with FDA EUA.

Study Objectives and Subjects

The main objective was to determine the usability of the
SARS-CoV-2 at-home collection kit for the collection and
mailing of a nasal swab sample to the testing laboratory. The
primary endpoint was the percentage of samplesfrom the study
participantsthat returned avalid SARS-CoV-2 test result, either
positive or negative, both of which require a detectable level of
RNase P. Thetarget percentage was 80%, given that the subjects
were minimally trained and were inexperienced in sample
self-collection. There were five secondary objectives. (1)
evaluate the perceived usability of the IFU, (2) evaluate the
comprehension of the IFU by the subject, (3) identify problems
that occur whilefollowing the IFU, (4) evaluate the root causes
of problemsthat occur whilefollowing the IFU, and (5) develop
strategies to mitigate problems occurring while following the
IFU. A total of 30 patients from a workforce population that
met established inclusion and exclusion criteria were enrolled
in this study. Steps were taken to recruit subjects of varying
ages and educational statuses, which included a manual review
of participants by the study team.

The study was conducted in accordance with state and federal
regulatory requirements, as well as the general principles set
forth in the International Ethical Guidelines for Biomedical
Research Involving Human Subjects [21] and the Declaration
of Helsinki [22]. The study was approved by the Western
Ingtitutional Review Board (WIRB)—-Copernicus Group
Ingtitutional Review Board (No. 20201763) and al subjects
provided written informed consent prior to study participation.

The inclusion criterion was the ability to provide informed
consent, and the exclusion criteria were prior medical or
laboratory training, prior experience with COVID-19 sample
self-collection, and prior SARS-CoV-2 testing. For each enrolled
subject, usahility of the IFU was determined based on successful
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completion of the self-collection of anasal swab sample, which
included avalid SARS-CoV-2 test result. All subjects completed
the study.

Study Design

A use-related Failure Mode Effects Analysis approach was used
to determine potential hazards and their associated risks during
use of the SARS-CoV-2 at-home collection kit. Subjects
completed a survey form with demographic information,
including race and ethnicity [23], highest education level
obtained, and prior experience with medical or laboratory
training and COVID-19 sample self-collection. Subjects who
provided informed consent were provided an overview of the
clinical study procedures, including guidance that they would
be observed during the sampl e collection and answer questions
related to their experience during the sample collection. The
study consisted of two parts: ssimulated use, in which sample
collection was simulated by a subject while monitored by an
observer; and postsimulation evaluation, in which the subject
completed survey questions and provided feedback on the
collection process. The overall study design and methodol ogy
issummarized in Figure 1.

The sample collection took place in a simulated home
environment in a conference room with atable that served asa
large surface area, similar to a countertop found in akitchen or
bathroom. The room included common household items, such
ashand sanitizer, pens, pencils, paper towels, and awastebasket.
Sinceasink was not availablein theroom, alarge bowl labelled
“SINK” was provided next to the hand sanitizer to simulate a
sink for handwashing with soap and water.

Before beginning the sample collection, the observer oriented
the subject to the simulated environment, making them aware
of items available to them, without indicating that these would
be required for the sample collection to reduce bias to the
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subject. To begin the sample collection, the observer instructed
the subject to retrieve an avail able kit and to begin the collection;
subjects were then observed while following the IFU for the
SARS-CoV-2 at-home collection kit. The identification and
classification of tasks were made by the study researchers (see
Figure 1 for complete list of tasks), and the study participants
were blinded to the task categories.

Following completion of all stepsin the IFU, the subject was
theninstructed to place the sample packagein adesignated area

Figure 1. Overview of human factors usability study procedures.

Strong et al

within the conference room. The subject then provided feedback
on the usability of the IFU by completing the After-Scenario
Questionnaire (ASQ) [24-26], answered comprehension
questions, provided written feedback on the experience, and
addressed questions from the observer about observed problems
during use.

The samples collected by the subjects were tested for
SARS-CoV-2 by Exact Sciences Laboratories. Subjects
remained blinded to the test results.

Study Preparation

Informed consent

Complete subject survey form

Subject inclusion/exclusion

Evaluation: Instructions for Use {IFU}
Observation

Prepare to collect and ship

Collect the nasal swab sample

Transfer sample from swab to tube

Assemble the package

Ship the package (simulated)

v

Evaluation: Follow-Up

After-Scenario Questionnaire (ASQ)

IFU comprehension questions

Wiitten feedback

Observer questions

Results

The study was conducted using the SARS-CoV-2 at-home
collection kit from Exact Sciences; test characteristics are
summarized in Table 1 (Multimedia Appendix 1). Briefly, the
laboratory test used RT-PCR to detect SARS-CoV-2 from a
sample collected using an anterior nares (ie, nasal) swab, using
detection of human RNase P as a control.

For the human factors usability study, 30 subjectswere enrolled
to simulate at-home sample collection and provide feedback
during the follow-up evaluation (Figure 1). The characteristics
of the study subjects (N=30) are described in Table 2. Themean

https://humanfactors.jmir.org/2021/4/€29234

age of the subjects was 38.0 (SD 9.7) years, and no subjects
were older than 65 years. Most subjects were White (n=26,
87%) and non-Hispanic or non-Latino (n=25, 83%), and 77%
(n=23) of subjects had morethan ahigh school education. After
completing the usability study, all 30 subjects’ self-collected
samples resulted in a valid SARS-CoV-2 test result, and all
were negative for SARS-CoV-2. Sample validity was
determined by successful detection of human RNase P

Subjects completed the simulated sample collection according
to an IFU document that described the 26 tasks required to
prepare, collect, and ship anasal swab sample (see Multimedia
Appendix 2 for completelist of tasks). Thesetasksweredivided
into “critical tasks,” in which use errors or failure to complete
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would have anegative clinical impact, such asinvalid or delayed
test results, and “ essential tasks,” which wereimportant for test
completion but did not pose an immediate risk to the sample.
Out of the 26 tasks, 15 were categorized as “critical” and were
the primary focus for evaluating and improving the I|FU based
on study outcomes and subject feedback.

Table 2. Subject characteristics for human factors usability study.

Strong et al

Overadl, 14 out of 15 critical tasks from the IFU were
successfully completed by more than 80% of the subjectsduring
the simulated sample collection (Figure 2). The task that the
subjects encountered the greatest difficulty with was placing
thelabel on the tube, which was not completed properly by 70%
(21/30) of the subjects.

Characteristic Value (N=30)
Age (years), mean (SD) 38.0(9.7)
Age category (years), n (%)
<18 0(0)
18-30 9 (30)
31-45 12 (40)
46-65 9(30)
>65 0(0)
Sex, n (%)
Female 18 (60)
Mae 12 (40)
Ethnicity, n (%)
Hispanic or Latino 4 (13)
Non-Hispanic or non-Latino 25(83)
Unknown 13
Race® n (%)
American Indian or Alaska Native 0(0)
Asian 2(7)
Black or African American 2(7)
Native Hawaiian or other Pacific |slander 0(0)
White 26 (87)
Unknown 0(0)
Education level, n (%)
No high school 0(0)
Some high school 0(0)
High school degree only 7(23)
College degree 18 (60)
Advanced degree 5(17)

33ubjects had the option to report one or more categories for race; each participant selected an option for both ethnicity and race.
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Figure 2. Observation of successin completing critical tasks using the SARS-CoV-2 at-home collection kit.
B eg

1.1 Readthese 2 pages of instructions
complebehy.

2.1 Uzing blue ar black ink, werite wour name,
date of bith, and date and time of collection an
the collection tube label.

2.2 5et label a=ide.

2.5WMhile holding the sw ab, remowe cap from
tube.

28 Gently inserthe entire soft tip of the swab
into ane nostril urtil you feel a bit of resistance
and rub itin a circle inside the nose d4 imes.

2.10 Repeat in other nostril.

211 Remowe suwab from nostril and place in
oo llection tube liquid.

2.12 Swyirl in fube for 10 zeconds.

213 Press the fip of the swab against the side of
the tube to squeeze liquid from swakb.

215 Put the cap badk onthe tube.

216 Securehy tighten sa liquid does not leak.

3 Yeswith [ssues /3 Mo

2.7 Uzing the completed label from Step 2.1,
place middle of label ontube, wrap label ends
around tube, stidke label ends together.

219 Putyourtube in the bag with the absorbent
pad.

2.2 Place bubble wrapped bichazard bag into
shipping b,

2.3 Femove paper badking from tape, fold box
flap= closed, press to seal box closed.

To evaluate the opinions of the subjects after the simulated
sample collection, subjects completed the ASQ (Table 3) [26].
Responseswereindicated on ascaleof 1to 7, with lower scores
corresponding to higher satisfaction; scores of less than 3
indicated that subjects felt satisfied using the IFU for sample
collection. For al questions among the 30 subjects, the mean
overall ASQ score was 2.1 (SD 1.6), indicating overall
satisfaction.

https://humanfactors,jmir.org/2021/4/€29234
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The subjects’ written feedback and comments to the observer
revealed severa areas of potential improvement to the IFU.
Most comments focused on references to the front and back of
the IFU, handwashing, handling the absorbent pad, how far into
the nostrils the nasal swab should be inserted (eg, use of the
word “resistance”), and issues related to the tube label (eg,
writing on the label and attaching it to the tube).

Results from the multiple sources of feedback collected during
thefeasibility study (Table 3) were combined to determine how
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to improve the usability of the IFU (see Figure 3 for complete
list of changes and corresponding rationale). This feedback
helped improve the language and graphics describing how to
place the label on the tube, which is the critical task with the

lowest successful completion rate. Furthermore, subjects

Strong et al

suggested minor wording changes to improve comprehension
(eg, replacing “ discard swab into your waste” with “throw swab
into the trash™). The updated IFU is shown in Multimedia
Appendix 3.

Table3. Methods of evaluating Instructions for Use (IFU) sample collection and shipping tasks for SARS-CoV-2 at-home collection kit by the observer.
After-Scenario Questionnaire (ASQ) questions were from Lewis [26].

Feedback

Categories or questions

Measurement

Observer evaluation of 1FU

ASQ questions

IFU comprehension

Written feedback

Observer questions

Reading the instructions (1 step)

Preparing for collection (2 steps)

Preparing the tube label (2 steps)

Opening nasal swab (2 steps)

Removing the tube cap (4 steps)

Swabbing nose (2 steps)

Adding swab to tube (2 steps)

Removing swab from tube (2 steps)
Replacing the tube cap (2 steps)

Placing label on tube (1 step)

Washing hands and adding tube to bag (3 steps)
Placing bag in bubble wrap (1 step)

Placing bubble-wrapped bag in box (2 steps)

ASQL. Overdl, | am satisfied with the ease of com-
pleting the tasks in this scenario.

ASQ2. Overal, | am satisfied with the amount of time
it took to complete the tasks in this scenario.

ASQ3. Overall, | am satisfied with the support infor-
mation (online help, messages, and documentation)
when completing the tasks.

After collecting anasal swab sample, when should a
person ship it to the lab?

How should a person store the package with the nasal
swab sampleinside before shipping it back to thelab?
What could happen to your nasal swab sampleif you
do not follow the steps in the instructions for use?

What information in the IFU is confusing?
Is there anything we could do to make it easier to
collect anasal swab sample using these materials?

Did the subject experience or report adverse events?
Were any protocol deviations noted?
Did the subject complete the study?

The observer selected one of four options:

«  Subject completed task with no issues

«  Subject completed task with issues or unexpected ef-
fort

«  Subject did not complete task or required assistance

«  Not applicable (subject discontinued participation).

The subject recorded their response on anumerical 7-point
scale, ranging from 1 (“strongly agree”) to 7 (“strongly
disagree”), and “N/A” (not applicable) outside the scale.

The observer recorded the response as “ correct” or “incor-
rect” (with the option to record free-form text and ask fol-
low-up questions).

The observer recorded the response as free-form text (with
the option to ask follow-up questions).

The observer recorded the response as “yes’ or “no.”
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Figure 3. Revised Instructions for Use based on human factors usability study results. N/A: not applicable.
Cg::::;g:yep Original Instruction Action Taken and Rationale Updated Instruction
READ THESE 2 PAGES OF INSTRUCTIONS
11 COMPLETELY No change N/A
PREPARE THE TUBE LABEL. Using blue or black
ink, write your name, date of birth, and date and time
21,22 of collection on the collection tube label. Set label No change NIA
aside.
252627 REMOVE TUBE CAP. While holding the swab,
s remove cap from tube. Be careful to not spill liquid. | No change N/A
’ Do not drink liquid. Set cap aside.
4. SWAB NOSE £.SWAB BOTH NOSTRILS
SWAB NOSE. Gently insert the entire soft tip of the | Revised text and bolded to clearly indicate
29210 swab into one nostril until you feel a bit of resistance | swabbing both nostrils with same swab >
e and rub itin a circle inside the nose 4 times. Repeat | based on participant feedback. ; ) ) . N
N By Gently insert the entire soft tip ofthe Centhy insert the entire soft tip of the
in other nostril. swah intn sne nestril until you feel & swsb ints cne nostril until you feel s
kit of resistance and rub it in a circle: bit of resistance and rub it in a circle
inside the note 4 times. Depest in inzide the noce 4 times Using same
other nostril swab, repeat In other noseril
ADD SWAB TO TUBE. Remove swab from nostril
211,212 and place in collection tube liquid. Swirl in tube for No change N/A
10 seconds.
& REMOVE SWAR FROM TUBE 7. REMOVE SWAR FROM TUBE
REMOVE SWAB FROM TUBE. Press tip against Updated language from "discard swab
213,214 side of tube to squeeze liquid from swab, then into your waste” to "throw the swab into —= | J
discard swab into your waste. the trash” based on participant feedback. - .
Dress tip against side of tube to. Press tip against side of tubs to
squeers liquid from swab, then squesre liquid from swab, then
discard swab into your waste. throw the swab into the trash.
REPLACE TUBE CAP. Put the cap back on the
215,216 tube. Securely tighten so liquid does not leak. No change NIA
9. PLACE LABEL ONTURE
8. PLACE LABEL ON TUBE
Updated graphic to better represent the i I]I]]]]{
correct label application based on user 1L | |EE= ==
PLACE LABEL ON TUBE. Using the completed feedback. Added "wrap ends, stick rmiamey —=rme= . = E‘ “a
label from Step 2.1, place middle of label on tube, together” text and arrows to indicate ——— L ot
217 wrap label ends around tube, stick label ends wrapping label ends around the tube. Using xreookf;]mu Jabel from b e
together. Your information should be visible. Added second image to represent the Step 1, place middle of lsbel on \ing the completed label fram
“finished label". Bolded last sentence to "{":-:;P":"’""‘;rm: tuke, 5?:1. plxrl’rgi‘ddl;dhb:i;n .
emphasize label placement result T o e
= - Information should be visible.
218-220 9. WASH HANDS, ADD TUBE TO BAG 10. WASH HANDS, ADD TUBE TO BAG
) . IEIA R = i
WASH HANDS, ADD TUBE TO BAG. Wash and dry Mg‘z‘j Ct:‘a“g“’“g'“g image to emphasize g jj;— L
your hands again. Put your tube in the bag with the ~ "= fee%rtlaa:eu on d tube and label == | @ @\ S @
absarbent pad. Seal the bag. user ck. Updated tube and labe J U
image to match previous instructions. \Wash and dry your hands sgain \Wach and dry your hands sgain
Put your tube in the bag with the Putyour tubs in the bag with the
sbzorbent pad. Seal the bag. sbzorbert pad. Sealthe bag.
2 PLACE BUBBLE WRAPPED 2. PLACE BUBBLE WRAPPED
BAG IN BOX BAG IN BOX
PLACE BUBBLE WRAPPED BAG IN BOX. Place
32-33 bubble wrapped biohazard bag into shipping box. Updated tube and label image to match
’ ’ Remove paper backing from tape, fold box flaps previous instructions.
closed, press to seal box closed.
Place bubble wrapped biohazard Place bubble wrapped Eohazard
bag intzshipping box. Bemave bag intzshipping box. Bemaove
paper backing from tape, fold paper backing from tape=, fold
bax flaps closed, press to seal box bax flaps chsed, press to seal bax
chosed. chosed.
: : quality control. If the sample contained a detectable level of
Discussion

RNase P, then it was determined that the sample had sufficient
RNA to be tested for the presence of SARS-CoV-2. Notahly,
this standard can be used for any sample obtained using the
at-home SARS-CoV-2 collection kit, regardless of the method
of collection or the positive or negative outcome of thetest. The
preclinical test characteristics of the SARS-CoV-2 test,
summarizedin Table 1, demonstrated high positive and negative

Overdll, this simulated at-home self-collection usability study
was successful in that all 30 subjects collected samples that
resulted in valid test results (100% success rate, exceeding the
targeted 80%). Moreover, the ASQ scoreswere low, indicating
acceptabl e agreement and sati sfaction, and the written feedback
and comments from subjects were combined with simulation

data to improve the IFU for future patients undergoing
COVID-19 testing using at-home specimen collection.

To evaluate sample quality, the presence of human RNase P, a
gene expressed ubiquitously in human cells regardiess of
COVID-19 infection, provided a universal measurement of

https://humanfactors.jmir.org/2021/4/€29234
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percent agreement among samples of sufficient quality.

The study population was well distributed with respect to age
and gender. The proportion with a college degree or higher
(77%) was dightly higher than thelocal population in Madison,
Wisconsin (58%), although race and ethnicity populationswere
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similar (ie, the White, non-Hispanic or non-Latino population
in Madison is 74%) [27]. Importantly, the qualifications for
study participantsimpacted theinclusion criteria, which required
the exclusion of anyone with any scientific or laboratory
experience.

In general, the ability to provide at-home sample collection to
detect respiratory viruses could significantly improve the
effectiveness of public health strategiesin preventing the spread
of disease during a pandemic. For the COVID-19 pandemic,
at-home sample collection could (1) improve the ability to
identify individual swith detectable SARS-CoV-2 RNA without
the need to expose health care workers during testing or the
public during travel to and from the testing site, (2) provide an
alternative and likely more accessible testing workflow for
patients, and (3) enable the epidemiological study of the natural
history of disease without undue risk to the population.

This study had severa limitations. Some limitations were the
simulated nature of the home environment, the lack of access
to shipment methods for subjects, and the lack of subjects over

Strong et al

65 years, which was a result of the workforce population
recruited for the study. Other limitations, including therelatively
small sample size, were based on limited access of materials
and a prioritization to make this collection kit available as soon
as possible due to the ongoing public health crisis. Changes
driven by logistics or product considerations and typographical
errorsareincluded in the updated | FU but are beyond the scope
of this publication. The strengths of this study were that all
subjects were able to successfully follow the IFU to collect
usable samples, the consistency of the completion of
medium-risk tasks, and the constructive feedback on low-risk
tasks that led to IFU improvements.

In conclusion, this study demonstrated the overall usability of
the SARS-CoV-2 at-home collection kit, and feedback from
the study was used to generate improved instructions for use.
Overdll, it provides additional information that at-home
collection of specimens for use with COVID-19 tests can be
conducted effectively by subjects without prior sample
self-collection experience.
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