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Abstract

Background: To expand veterans' access to health care, the Veterans Affairs (VA) Office of Connected Care explored a novel
software feature called “Vitals’ on its VA Video Connect telehealth platform. Vitals uses contactless, video-based, remote
photoplethysmography (rPPG) through the infrared camera on veterans' smartphones (and other devices) to automatically scan
their faces to provide real-time vital statistics on screen to both the provider and patient.

Objective: This study aimed to assess VA clinical provider and veteran patient attitudes regarding the usability of Vitals.

Methods: We conducted a mixed methods evaluation of Vitals among VA providers and patients, collecting datain July and
August 2023 at the VA Boston Healthcare System and VA San Diego Healthcare System. We conducted analyses in October
2023. In-person usahility testing sessions consisted of athink-aloud procedure while using the software, a semistructured interview,
and a 26-item web-based survey.

Results: Usability test sessions with 20 VA providers and 13 patients demonstrated that both groups found Vitals “useful” and
“easy to use,” and they rated its usability highly (86 and 82 points, respectively, on a 100-point scale). Regarding acceptability
or willingness/intent to use, providers and patients generally expressed confidence and trust in Vitals readings, with high ratings
of 90 and 85 points, respectively. Providers and patients rated Vitals highly for its feasibility and appropriateness for context (90
and 90 points, respectively). Finaly, providers noted that Vitals flexibility makes it appropriate and advantageous for
implementation in a wide range of clinical contexts, particularly in specialty care. Providers believed that most clinical teams
would readily integrate Vitals into their routine workflow because it saves time; delivers accurate, consistently collected vitals;
and may reduce reporting errors. Providers and veterans suggested training and support materials that could improve Vitals
adoption and implementation.

Conclusions: While remote collection of vital readings has been described in the literature, thisis one of the first accounts of
testing a contactless vital signs measurement tool among providers and patients. If ongoing initiatives demonstrate accuracy in
its readings, Vitals could enhance telemedicine by providing accurate and automatic reporting and recording of vitals; sending
patients' vital readings (pending provider approval) directly to their electronic medical record; saving provider and patient time;
and potentially reducing necessity of some home-based biometric devices. Understanding usability issues before US Food and
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Drug Administration approval of Vitals and its implementation could contribute to a seamless introduction of Vitals to VA

providers and patients.
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KEYWORDS

veteran; provider; video-based care; vital statistics; telemonitoring; usability; mobile health app; telemedicine; health care access;
vital sign; video; telehedlth; patient; Veterans Affairs; telehealth platform; photoplethysmography; camera; web-based survey;
electronic medical record; home-based biometric devices, mHealth

Introduction

Veterans' access to high-quality health careisapriority for the
US Department of Veterans Affairs (VA), which serves over 9
million enrolled veterans each year [1]. VA has built its
telehealth services over the past 20 years, with 40% of veterans
now receiving some portion of their VA care through telehealth
[2]. During this time, VA and US policy makers have sought
to address the digital divide faced by many veterans due to
demographic, clinical, and geographic challenges (eg, travel
distanceto careinrural settings) [3,4]. In 2016, the VA's Office
of Rural Health and Office of Connected Care (OCC) launched
a national initiative to distribute video-enabled tablets to
veterans facing access barriers [5,6]. The VA Maintaining
Internal Systems and Strengthening Integrated Outside Networks
Act of 2018 (MISSION Act; Public Law 115-182) eliminated
geographic licensure constraints, permitting VA providers to
care for veterans across state lines in the United States, its
possessions, and territories [7]. In 2019, VA partnered with
mobile carriersto reduce data feesfor veterans using VA video
telehealth [8]. To meet the sudden demand for telemedicine
posed by the COVID-19 pandemic, in 2020, VA's video
architecture was rapidly scaled to alow over 3000% growth in
video telehedlth in 1 year [6]. Simultaneously, OCC launched
its Digital Divide Consult, which initiated tablet distribution to

eligible veterans [9] and, in 2021, partnered with the US
Department of Housing and Urban Devel opment-VA Supportive
Housing program to distribute smartphones and tablets to
homeless veterans [10] to support their telemedicine access.
Current expansion of VA video telehealth continues to focus
on quality and equity [11,12].

One critical telemedicine solution is the VA Video Connect
(VVC) secure videoconferencing app, designed to help veterans
meet with their health care teams on any smartphone, compuiter,
or tablet [13]. Studies have shown that video telehealth can offer
effective delivery of mental health care [14-16], primary care
[17,18], and specialty ambulatory care [19,20]. Patient
populations who face demographic, clinical, and geographic
challenges (eg, travel distance to care in rural settings) can
benefit from video telehealth [3,4].

The VA OCC, which manages VVC, is constantly exploring
new innovations. A novel VV C softwarefeature called “ Vitals’
uses contactless, video-based, remote photoplethysmography
(rPPG) technology through the infrared camera on veterans
smartphones (and other devices) to automatically scan their
faces when incorporated into the video platform (Figure 1).
Within 45 seconds, it delivers vital statistics on screen to both
the provider and patient. Vitals statisticsinclude blood pressure,
respiratory and heart rates, pulse, and temperature.

Figure 1. Remote photoplethysmography technology on smartphones can scan patient facesto deliver vital statisticsfor patients and providersto view.
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Theartificia intelligence—powered, video-based Vital s software
was developed by Binah.ai, a health care technology company.
To explain how Vitas is used in conjunction with the VVC
videoconferencing app, a VA solutions provider, Iron Bow
Technologies, developed a prototype app that integrates the
Pexip video solution (the same one used for VVC) with the
Binah platform (Android SDK) to alow Vitals to be displayed
through avideo call transmitted over the Pexip video. US Food
and Drug Administration (FDA) approval for Vitals software
is pending.

If Vitalsdemonstrates accuracy in itsreadings (astested through
aseparate project), it could enhance telemedicine by providing
accurate and automatic reporting and recording of vitals; sending
patients' vital readings (pending provider approval) directly to
their electronic medical record, thus saving provider and patient
time; and potentially reducing necessity of some home-based
biometric devices. There are anumber of current VA initiatives
in which remote vital sign collection would be beneficial, such
as in preanesthesia patient evaluations [21]. While remote
collection of vital readings has been described in the literature
[22], this is one of the first accounts of testing a contactless
vitals tool among providers and patients.

Hence, the objective of this project wasto evaluate VA provider
and veteran attitudes regarding the usability of, and intent to
use, Vitals. Related attitudes of trust, privacy, credibility,
personal preference, and practice were explored. Providers and
veterans (hereafter “patients’) might voice arange of interests,
questions, or concerns regarding Vitals and its potential to
support accurate and transparent health information collection,
data sharing, and use. Understanding these issues before FDA
approval and implementation could contribute to a seamless
introduction of Vitalsto VA providers and patients.

Methods

Overview

We conducted a mixed methods evaluation of VA provider and
patient attitudes regarding the usability of Vitalsand their intent
to use. In-person usability testing sessions consisted of a
think-aloud procedure and asemistructured interview, followed
by a quantitative survey. We collected datain July and August
2023 and conducted analysisin October 2023.

Participants

We recruited participants from the primary and speciaty care
programs of the VA Boston Healthcare System and VA San
Diego Healthcare System. A prospective sample of 15 providers
(7-8 per site) included 5 primary care and 10 specialty care
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providers. Based on studies of specialty care telemedicine
[19,20,23] and guidance from OCC, 10 specialty care providers
were selected from across specialties that could most benefit
from Vitals, namely, dermatology, endocrinology (eg, type 1
and type 2 diabetes), oncology, gastroenterol ogy, pulmonology
(eg, chronic obstructive pulmonary disease), nephrology (eg,
chronic kidney disease), cardiology (eg, congestive heart
failure), neurology (eg, functional neurological disorder),
anesthesiology, pain management, rehabilitation (eg, physical
or speech therapy), and emergency care or urgent care. A
prospective sample of 20 patients (10 per site) included 10 “less
experienced” patients who had 1-2 VVC visits and 10 “more
experienced” patients who had 3+ VVC visits within the past
year on tablets (no phones or computers). The sample reflected
a variety of health conditions relevant to vital statistics, for
example, diabetes or chronic obstructive pulmonary disease,
and provided a broad sociodemographic representation. Based
on qualitative research standards, “ data saturation” isthe point
at which no new information or themes are observed. We
determined that saturation could be reached with 5-10 individual
interviews per sample [24,25].

Usability Testing Among Providers and Patients

We conducted 30-minute, in-person sessions with providers
and 60-minute, in-person sessions with patients. Researchers
LG and ER conducted sessions in Boston and researcher DM
conducted sessions in San Diego. Sessions consisted of two
steps: (1) usability testing through a think-aloud protocol and
interview, and (2) a structured survey.

Step 1: Usability Testing and Semistructured | nterviews

Usahility testing combined 2 qualitative methods, athink-aloud
procedure and an interview. In a think-aloud exercise, the
participant is asked to voice their thoughts while examining or
navigating the use of atechnical device or software [26-28]. To
make the think-aloud experience as real as possible, we
conducted mock V'V C visitsamong patients, with the researcher
playing the role of the provider collecting the patient’s vital
signs using Vitals. Patients were given Vitals-enabled
smartphones while the researcher acting as the provider used a
Vitals-enabled clinical tablet. Alternatively, the researcher
played therole of the patient with VA providers. Thisprocedure
enabled us to gather participants' real-time impressions while
observing their facia cues and body language while they were
using Vitals. Static visuas (storyboards, Figure 2) of the
providers and patients' views of Vitals on atablet served as a
backup tool for interviews in case issues arose that prevented
the tablet, VVC, or Vitals from operating.
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Figure 2. Views of Vitalson veterans' smartphones and on VA providers' tablets (the purple arrows point to the vital sign readings on both devices).

Virtual Care Room

The semistructured interviews that followed documented
participants’ attitudes about Vitals based on constructs of the
Unified Theory of Acceptanceand Use of Technology (UTAUT)
[29] (detailed in the Measurement and Instrument subsection).

Step 2: Quantitative Survey

We concluded our session with the collection of provider and
patient responses to a brief quantitative survey, composed of
validated scales for intervention usability, acceptability
(willingness to use), appropriateness (fit for purpose), and
feasibility. Researchers read survey questions aloud to patients
and entered responses to the web-based survey hosted on VA's
secure Research Electronic Data Capture (REDCap; Vanderbilt
University) platform [30]. Patient participants received a US
$25 CV Sgift card as reimbursement for compl eting the session.
Being familiar with REDCap, providers entered their own
responses to the web-based survey.

M easurement and I nstrument

The semistructured interview guides for providers and patients
were informed by the UTAUT model, which proposes that
performance expectancy, effort expectancy, social influence,
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and facilitating conditions (positive and negative) influence a
person’s intent to use, the strongest predictor of technology
adoption [29]. Other themes explored included participants
attitudeson Vitals measurement accuracy, data privacy, system
security, and their trust in the VVC app. Interview questions
asked whether any training, educational materials, or technical
support were needed and probed for barriers and facilitators to
Vitals' acceptance and maintained use (eg, impact on clinical
workflow). Table 1 summarizes the constructs, measures, and
their sources (refer to Multimedia Appendices 1-4 for interview
guides and web-based surveys for providers and patients).

The 26-item survey quantitative survey that concluded each
session was composed of 4 validated scales: the Intervention
Usability Scale (IUS) [31], the Acceptability of Intervention
Measure (AIM) [34], the Feasibility of Intervention Measure
(FIM) [34], and the Intervention Appropriateness Measure
(IAM) [34]. All measures use Likert-style questions on a5-point
continuum. Based on research on the System Usability Scale
[32,33] (the parent scale for 1US), a score above 68 points is
considered above average and anything bel ow 68 pointsis below
average [32,35].
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Table 1. Constructs, measures, and sources: usability evaluation.

Steps and constructs

Measures

(Step 1a) Think-aloud protocol
User perceptions

(Step 1b) Qualitative measures®
Performance expectancy

Effort expectancy

Social influence

Facilitating conditions

(Step 2) Quantitative measures®
Usability

Acceptability

Feasibility

Appropriateness

Unfiltered user impressions of the usability and acceptability of Vitalstool.

Perceived effectiveness and usefulness, for example, provider time saved in recording accurate
blood pressure reading; equivalent care quality for vVCP visit asan in-person visit.

Design simplicity and ease of use, for example, patient convenience of not having to travel for care;
upon provider approval, Vitals automatically adds the reading to patient health record.

Community and provider support for use, for example, availability of technology and training.

Facilitators or barriersto technology use, for example, friendswho assist with technology isapositive
facilitating condition, while depression can be a negative facilitating condition.

Factorsthat affect providers' and patients’ ability to use the solution to achieve specified goals. The
10-item Intervention Usability Scale [31], appropriate for combined interpersonal and technology
solutions, is an adaptation of the widely used System Usability Scale [32,33].

Factorsthat affect providers' and patients’ willingness or intent to use a solution deemed enjoyable
and comfortable to use; 4-item Acceptability of Intervention Measure [34].

Motivation and ability to introduce and support the solution, and the extent to which the solutionis
practical and can be successfully used or completed. Feasibility will be assessed with the 4-item
Feasibility of Intervention Measure [34].

Factors that affect the perceived fit (relevance and suitability) of the solution to a given context, a
given provider or patient, or solving aparticular issue or problem; 4-item Intervention Appropriateness

Measure [34].

8Quialitative measures: patient and provider usability interviews based on Unified Theory of Acceptance and Use of Technology constructs [29].

byvC: VA Video Connect.

CQuantitative measures: survey administered at the conclusion of patient and provider interviews. All measures use Likert-style questions on a 5-point

continuum [31-34].

Data Analysis

For qualitative analysis, audio recordings of usability testing
sessionsweretranscribed. These, along with session notes, were
coded thematically using rapid qualitative inquiry method
[36,37]. Researchers LG and ER coded interviews, performing
inductive and deductive content analysis. A priori categories
included UTAUT constructs (performance expectancy, effort
expectancy, socia influence, and facilitating conditions) and
other themes from the literature (see the Measurement and
Instrument section). Emergent themes from participants
think-aloud comments generated additional codes. Theresearch
team conducted a thematic analysis that assessed the patterns
of attitudes and experiences and reached consensus on
interpretation.

For quantitative analysis, we calculated total scores for the
survey measuresfollowing the published guidelinesfor scoring.
For ease of interpretation, scores for the AIM, FIM, and IAM
were converted to a 100-point scale to match the 1US scores.
We then calculated descriptive statistics (eg, range and mean)
of the total scores on measures. We calculated descriptive
statistics of individual itemsto capture some additional insights
into participant responses. Analysis was conducted using R
statistical software (version 4.2; R Foundation for Statistical
Computing) [38].

https://formative.jmir.org/2024/1/e60491

Ethical Considerations

All procedures were approved and considered quality
improvement by the Institutional Review Board at the VA
Boston Health care System in March 2023. The Institutional
Review Board of the VA Boston Healthcare System determined
this protocol (1685680-1) “VA Video Connect Vitals —
Evaluation of Usability and Intent to Use” to be exempt on May
25, 2022. All participants provided verbal informed consent for
their participation and audio recording.

Results

Sample Characteristics

We interviewed 20 VA providers whose average age was 47
(range 30-63) years. Over half (12/20, 60%) identified asfemale.
An equal number of providers identified their race as Asian
(7/20, 35%) or White (7/20, 35%). Service line representation
included primary care (9/20, 45%) and speciaty care (5/20,
25%), with remaining indicating a telehealth specific position.
Specialty careincluded urgent care, neurology physical therapy,
and surgery. Their experience with telehealth was broadly
distributed.

We aso interviewed 13 patients with an average age of 67
(range 38-84) years, all of whom identified as male. Race and
ethnicity were evenly divided among patientswho self-identified

JMIR Form Res 2024 | vol. 8| e60491 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

as either Black or African American, Hispanic or Latinx, or
Asian. All patients had attained at least a high school diploma.
Most patients (12/13, 90%) lived 30 to 60 minutes from their
VA fecility.

Usability of Vitals

Asseenin Figure 3, providers and patients highly rated Vitals
usability (86 points and 82 points, respectively). Overall,
providers thought that Vitals was “useful” and “easy to use.”

I like it. That's my biggest thing with doing VVCsis
sometimes not having vitals...One of the biggest things
| seeishypertension, and the blood pressureisalways
elevated. And so that's like the biggest thing | would
want to see is the blood pressure... [Provider 202,
NPJ

| think -- it seems pretty easy...I think having batteries
and making sure you find a finger if they
have...circulation issues, that this [Vitals] is almost
easier than using the pulse oximeter. [Provider 105,
RN]

Garvin et a

Providers liked that Vitals “helps to provide some valuable
context” and “helps to triage” patient’s general health and
particular conditions.

| do actually like the stress level. That's something
we don’'t do in person. We ask \eterans manually
about what their stress levels are...So, more of an
objective look at stress levels...So, that's one | think
that’sin here that | don’t think we get normally and
| would like. [Provider 211, MD]

Patientsfound Vital sboth easy to use and more convenient than
conventional methods of reading vitals remotely, for example,
using ablood pressure cuff or oxygen sensor.

It's a lot easier to sit till and relax in front of a
computer screen monitor than it is holding your
phone. [Veteran 201]

W, right now you have to do a BP cuff and an O2
sensor, my scale, and then my finger for my glucose
to get all the readings to provide... [ Veteran 201]

Figure 3. Veterans Affairs provider and veteran average score (out of 100 points) for Vitals on scales for usability, acceptability, feasibility, and

appropriateness to context.
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While Vitals usability scored high overall, providers rated 2
itemson the lUS dlightly lower, indicating the need for technical
assistance at the introduction of the Vitals and evidence of
Vitals' accuracy based onitsvalidity (measurement to standard)
and reliability (consistently valid measurement over time).
During the structured interviews, providers also emphasized
that educational materials distributed to both providers and
patients before use would be critical to effective use. Examples
included a Vitals data sheet, Vitals onscreen prompts on
patients' smart devices to guide them through use experience,
and video training on both the VA website and social media
platforms, for example, YouTube (Google).

For providers in general, I'd probably start with
evidence base...Like | would say “We can get this
data and here is the basis of how this data is
collected...Here is what the system, the software is
doing to give us this data and here’'s how it's been
validated.” [Provider 211, MD]

https://formative.jmir.org/2024/1/e60491
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[Need to provide patients with a prompt on screen
before Vitals starts]...Maybe some sort of automated
technical cue] “We are now collecting your vitals,
so...Please make sure your face...stays centered” ...or
whatever you need to do to make sure you get the
appropriate readings. [Provider 211, MD]

Patients did not express any concerns with usability of Vitals.
However, several patients mentioned the challenge of logging
in or maintaining an internet connection throughout the visit.
Furthermore, some patients mentioned that it would be
challenging to hold up their smartphone or tablet for the required
45-60 seconds (to obtain the vitals reading) and suggested that
VA provide a tabletop stand to hold and stabilize the device
during the reading.

| think if -- releasing it [Vitals] with the blood
pressure, you get way more utilization with it.
[Veteran 201]

...my thought just being that if you want consistency
between the readings, there' sactually three variables.

JMIR Form Res 2024 | vol. 8 | 60491 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

The head, the camera, and the hand. So, if you can
remove variability for the camera and the hand, now
it'sjust the head. [Veteran 201]

Even just something like a clipboard tripod. You know
the old things that the secretaries would use...That
simple stand somebody used to put a steno padin and
do their notes on. [Veteran 203]

Acceptability of Vitals

Providers and patients rated Vitals high on the AIM, reflecting
their willingnessto use Vitals (Figure 3). They perceived Vitals
readings as being accurate, resulting in trust. Neither group
expressed concern with security. Providers liked the fact that
patients could take their own vitals anytime with the app and
that it educates and engages them in their health, an important
part of patient-centered care.

| feel like | could trust it. Yeah. To me it's all cool
technology. Other big tech companies are doing this
stuff, so I'm sure thereis good evidence and research
behind the technology. Yeah, | trust it. [Provider 201,
DPN]

| like the fact that the Veeterans can see it themselves,
too, which is helpful because they can get a little
patient education with it, learn every time they do a
WC, they can see it. [Provider 206, Licensed
Vocational Nurse (LVN)]

| would at least be open [to] it, like if there was an
issue with blood pressure or something like that,
because a lot of times a lot of our Veterans have
hypertension...so | know accurate readings are
important...I think she’'s [primary care physician]
morein fear of ‘What if it’sinaccurate and | haveto
treat it and something happens to the patient. And it
was — ‘Did it need to be treated. Or maybe ‘I didn’t
treat something because it should’ ve been treated. |
think that’s more of a concern... [Provider 206, LV N]

Patientsfelt that Vitalswas acceptablefor their care stating that
it helped them keep track of their vitals between visits, was
easier than other ways of collecting vitals, and hel ped with their
telemedicine visits. They did not, however, want thisto replace
the option of seeing a doctor in person. One veteran expressed
this qualified acceptance, saying the following:

...aslong as the provider didn’t default and decline

to see us when we felt like we needed to have an

in-person visit. [Veteran 201]
Patients offered suggestions on how to promote the technology
to them, such as having providers explain Vitals value in
collecting patient metrics, and VA offering materials on how
Vitals' readings compare with familiar consumer monitoring
devicesthey use, for example, Google Fitbit and Apple Watch.

[Need for providersto offer someinitial explanation
of Vitals' value to patients.] If you just give me data,
I’m either going to be pissed off or I'm going to --
it's going to usurp my confidence in the app, or both.
And if it wasn't important, they wouldn't be
measuring it. [Veteran 203)]

https://formative.jmir.org/2024/1/e60491

Garvinet d

It was very close to heart rate [comparing Vitals to
his Fitbit reading]. This had 97, that was one [sic]
98, snit'svery close. | don't know how accurate this
is sometimes...it seemed pretty accurate. [Veteran
203]

Feasibility of Vitals

In both the surveys and interviews, providersand patientsfound
Vitals highly feasible and practical for home-based use. One
patient expressed that Vitals could also be empowering (Figure
1).

I thinkit's pretty coal. | think it would be nice because
we don't -- unless the patient has a blood pressure
machine at home, we -- and they can’'t -- they have
to visually show us checking it, we can't technically
count it...So, it'd be nice because not everyone has a
blood pressure cuff at home!” [Provider 206, LVN]

It seems pretty cool. | like the technology to be able
to do that at home instead of having to come in here.
Likeif I’'m having a panic attack, it would be nice to
see what's going on with my heart rate and
everything. Is the heart actually rapid or was it just
a panic attack... cause it does feel like a heart attack
sometimes [laughing] . [Veteran 201]

Appropriateness of Vitals

Finaly, providers and patients rated Vitals high on
appropriateness, that is, fit for purpose, per the|lAM (Figure 1).
Providers believed that most clinical teams would readily
integrate Vitals into their routine workflow because it saves
time and delivers accurate, consistently collected vitals, and
may reduce reporting errors in the electronic health record.

You could just say like ‘ This has been validated and
however it's been validated' ...then maybe references
for people to look up. So, if | am a clinician who
maybe is not necessarily believing and | wanna look
at factual...strength of evidence...| can't state that
enough that it's reproducible, valid, and correlates
with what | would get if | had taken vital signsin
person...knowing that both have problems. [Provider
211, MD]

| want integration into CPRS* and | want to make
surethat it'll work with Genesis... [Provider 202, NP]

VA's Computerized Patient Record System (CPRS) is being
replaced by the Cerner Millennium solution that powers the
Department of Defense’'s Military Hedth System (MHS
GENESIS) [39].

Furthermore, providersfrom different specialtiesindicated that
Vitals is appropriate in a variety of clinical contexts. For
example, several specialty care providers mentioned how Vitals
would enhance their workflow, help with billing for video-based
visits, and keep patients safer for preparation appointments.
Specialty providers said Vitals could be used for video-based
physical therapy appointments and medication management
with the pharmacy.

So, we could finish our exercise, we could say hit the
heart button and then their vitals would be -- just be
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popping up as we go. Or | mean every [inaudible].
It would simplify what we do quite a bit. [Provider
203, DPN]

“1 know that with pharmacy, they see \eterans for
hypertension to monitor their blood pressure so they
can taper or increase or decrease their medication.
So, | mean | don’t know how far it's gonna go or
who's gonna access it, but | know it could be
beneficial to like many people, not just primary care,
but | know like there's a lot of people who follow-up
onthisdata..” [Provider 206, LVN]

Also, primary care providers expressed that Vitals could help
improve video-based visits and help streamline the collection
of patient vitals. They also expressed interest in an application
for follow-up visits.

| think we're trying to move towards check-ins, VVC
check-ins, like, mirroring how it happensin real life.
Like, when you go to a doctor, LVN or nurse comes
and checks you in, takes your vitals. So, we're trying
to mirror that or get to a point where we can mirror
that with our virtual appointments, where an LVN
will be checking them in. So, | think at that point
would be a good point to get these vitals. [Provider
DPN]]

Yes. It'svastly [ better] because there are no vitals. If
we have any, it's because we're looking for the
\eterans to provide those. You don't know if their
instruments are up to date. | always ask, “ How old
isyour blood pressure cuff?” ...And you also wonder
if they're coming to the provider, they have to give a
good blood pressure reading...you want to be able to
see something and to do it in real time, | think that's
awesome. [Provider 201, LPN]

We have a lot of screening questions. So, if it would
be -- it's perfect if it works and they can talk and we
can continue through like the check-in process,
because that’s when we would be using in. [Provider
206, LVN]

Discussion

Principal Findings

Overall, health care providers and veteran patients at 2 VA
facilities found that contactless remote collection of vital signs
presents a usable, acceptable, feasible, and appropriate way to
collect patient health information. Our findings highlight some
of the similarities and unique perspectives concerning usability
and intent to use among health care providers and patients. The
inclusion of patients presents a full description of usability of
contactless collection of vital signs, which is critical for
developing implementation plans. This is one of the first
accounts of testing a video-based vitals tool with patients.

First, providers and patients expressed strong support for Vitals
usability in their discussion and survey scores. Through
hands-on experience in a Vitals demonstration, they found the
app to be useful and easy to use. Providers liked that Vitals
“helps to provide some valuable context” and “helps to triage”
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patient’s general health and particular conditions. For successful
adoption of Vitals, however, providers indicated their need for
technical assistance during the Vitals' introduction. Providers
and patients emphasized that educational materials distributed
before use would be critical to effective use. Providers would
need a detailed report of Vitals' accuracy based on its validity
(measurement to standard) and reliability (consistently valid
measurement over time) with references to peer-reviewed
articles. Patients would need a clear, concise fact sheet.
Providers and patients indicated that they would also benefit
from video trainings (at VA provider- and patient-facing
websites or YouTube). Providers suggested that patients' ease
of use could be increased if Vitals displayed onscreen prompts
on patients' digital devices (eg, to guide the patient through the
Vitals process and display). Patients found Vitals more
convenient than conventional remote monitoring because it
required less equipment and setup. However, patients cautioned
that VA and providers should make clear that they always have
the choice of an in-person visit rather than a video-based visit.
Providers and patients recognized that use of Vitals could
eliminate the cost and inconvenience of some home-based
peripherals (eg, blood pressure cuff) and potentially reduce the
risk of patients’ misreading their vitals. Patients and providers
urged support for veteran patients with mobility challenges (eg,
hand tremors and loss of an arm), suggesting that VA offer a
platform to steady the patient’s tablet or phone for accurate and
consistent readings.

Second, regarding acceptability or willingnessto use, providers
generally expressed confidence and trust in Vitals' readings.
Still, they requested technical evidence, including citations to
academic studies, to assure Vitals accuracy. Providersfelt that
use of Vitalswould savetime, potentially increase the accuracy
of Vitals' records, and promote more consistent clinical practice
intaking vitals at the start of all visits. Patientsalso found Vitals
acceptable and offered suggestions on how to present the
technology to make it more acceptable to them, such astraining
providers to explain the Vitals app and its metrics during its
introduction to patients, offering a device stand to steady the
cameras of patients devices, and encouraging patients to
compare Vitals' readings with those of their Fitbit or Apple
Watch.

Finally, providers noted that Vitals' flexibility makesit feasible,
appropriate, and advantageous for implementation in a wide
range of clinical contexts, particularly in speciaty care.
Providers and patients both gave Vitals high marks for its
feasibility and were pleased that it could eliminate the use of
in-home peripherals and allow patients to take their vitals at
any time. Providers believed that most clinical teams would
readily integrate Vitals into their routine workflow because it
saves time, delivers accurate and consistently collected vitals,
and may reduce reporting errors. Providers signaled their
readiness to implement Vitals once FDA approval was given
and anticipated potential future capabilities. Specialty care
providers, in particul ar, elaborated on how Vitalswould enhance
their workflow, help with billing for video-based visits, and
keep patients safer for preparation appointments. Primary care
providers expressed that Vitals could improve video-based visits
and standardize vitals collection.
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Limitations

Several limitations to our findings should be considered. The
small size of both provider and patient samples may have
introduced potentia bias. For example, al 13 patient participants
were male, and they self-identified as either Black or African
American, Hispanic or Latinx, or Asian. Offering some balance
in representation, over half of providers identified as female
and providersidentified acrossall race and ethnicity categories.
Participantswere associated with only 2 VA health care systems,
both in urban settings that precluded arural patient or provider
perspective. Futurework should use larger, more geographically
diverse samples of Vitals users, both providers and patients, as
well as investigate the experiences of those who tried Vitals
once but did not return, to understand why and how to promote
ongoing use.
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increase in usefulness and adoption of telemedicine tools such
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treatment and prescribed medications and greater health care

equity.

The authorsthank Cortney Frosch, Alex Mujica, Alexander Hamilton, David Yanez, and Gabriela Betancourt-Flores of [ron Bow
Technologies, LLC under the direction of the Veterans Affairs (VA) Office of Connected Care (OCC), and Kathleen Craig, BSN,
RN of VA Boston Healthcare System, for their help in this evaluation. Views expressed are those of the authors and the contents
do not necessarily represent the views of the US Department of Veterans Affairs or the United States Government.

This work was supported by the VA OCC and the VA Virtual Care Consortium of Research (VC CORE). LG and DM were
supported by VA OCC and VC CORE. ER was supported by the US Department of Veterans Affairs Office of Academic
Affiliations Advanced Fellowship in Health Services Research. DM and ER were also supported by Project EBP 22-104 of the
Evidence, Policy, and Implementation Center, VA Quality Enhancement Research Initiative.

Data Availability

Due to US Department of Veterans Affairs regulations and our ethics agreements, the analytic datasets used for this study are
not permitted to leave the Veterans Affairs (VA) firewall without a data use agreement. This limitation is consistent with other
studies based on VA data. However, VA data are made freely available to researchers with an approved VA study protocol. For

more information, please contact the VA Information Resource Center at VIReC@va.gov.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Semistructured interview guide for providers.
[DOCX File, 530 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Semistructured interview guide for patients.
[DOCX File, 526 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Web-based survey for providers.
[DOCX File, 22 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Web-based survey for patients.
[DOCX File, 22 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Equator Network SQUIRE checklist for quality improvement studies.

https://formative.jmir.org/2024/1/e60491

JMIR Form Res 2024 | vol. 8| e60491 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e60491_app1.docx&filename=c7e5bf057447edd47ac99068bef4e264.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app1.docx&filename=c7e5bf057447edd47ac99068bef4e264.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app2.docx&filename=97c9ecbf01a985756996771f74138c82.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app2.docx&filename=97c9ecbf01a985756996771f74138c82.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app3.docx&filename=1171b4fb385e5acf96cc2c864900a48e.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app3.docx&filename=1171b4fb385e5acf96cc2c864900a48e.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app4.docx&filename=46da6fbd32f856353ef4cb7045a85ac4.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app4.docx&filename=46da6fbd32f856353ef4cb7045a85ac4.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Garvinet a

[DOCX File, 36 KB-Multimedia Appendix 5]

References

1
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Veterans Health Administration. URL : https://www.va.gov/health/ [accessed 2024-09-18]

Heyworth L, Shah N, Galpin K. 20 Years of telehealth in the Veterans Health Administration: taking stock of our past and
charting our future. JGen Intern Med. 2024;39(Suppl 1):5-8. [FREE Full text] [doi: 10.1007/s11606-024-08617-w] [Medline:
38378981]

Garvin LA, Hu J, Slightam C, Mclnnes DK, Zulman DM. Use of video telehealth tablets to increase access for veterans
experiencing homel essness. JGen Intern Med. 2021;36(8):2274-2282. [FREE Full text] [doi: 10.1007/s11606-021-06900-8]
[Medline: 34027612]

ShuraRD, Brearly TW, Tupler LA. Telehealth in response to the COVID-19 pandemic in rural veteran and military
beneficiaries. J Rural Health. 2021;37(1):200-204. [FREE Full text] [doi: 10.1111/jrh.12454] [Medline: 32402128]
Zulman DM, Wong EP, Slightam C, Gregory A, Jacobs JC, Kimerling R, et al. Making connections: nationwide
implementation of video telehealth tablets to address access barriersin veterans. JAMIA Open. 2019;2(3):323-329. [FREE
Full text] [doi: 10.1093/jamiaopen/00z024] [Medline: 32766533]

Heyworth L, Kirsh S, Zulman DM, Ferguson JM, Kizer KW. Expanding access through virtual care: the VA's early
experience with Covid-19. NEJM Catalyst Innovations in Care Delivery. 2020. [FREE Full text]

115th Congress of the United States of America, McCain JS, Akaka DK, Johnson SR. Maintaining Internal Systems and
Strengthening Integrated Outside Networks Act of 2018. Copyright.gov. 1994. URL : http://www.copyright.gov/legisl ation/
s505.pdf [accessed 2023-12-12]

Zulman DM. Expanding access for veterans though VA-issued video telehealth tablets. Research Brief to VA/Stanford
Tech Research and Programs. 2021.

Dhanani Z, Ferguson JM, van Campen J, Slightam C, Jacobs JC, Heyworth L, et al. Overcoming access barriersfor veterans:
cohort study of the distribution and use of Veterans Affairs video-enabled tablets before and during the COV1D-19 pandemic.
JMed Internet Res. 2023;25:e42563. [FREE Full text] [doi: 10.2196/42563] [Medline: 36630650]

Wray CM, van Campen J, Hu J, Slightam C, Heyworth L, Zulman DM. Crossing the digital divide: a Veteran Affairs
program to distribute video-enabl ed devicesto patientsin asupportive housing program. JAMIA Open. 2022;5(2):00ac027.
[EREE Full text] [doi: 10.1093/jamiaopen/o0ac027] [Medline: 35991861]

Slightam C, Wray C, Tisdale RL, Zulman DM, Gray C. Opportunities to enhance the implementation of Veterans Affairs
video-based care: qualitative perspectives of providersfrom diverse speciaties. JMed Internet Res. 2023;25:e43314. [FREE
Full text] [doi: 10.2196/43314] [Medline: 37093642]

Wray CM, Ferguson JM, Greene L, Griffin A, van Campen J, O'Shea AM, et al. Overcoming obstacles: barriersto virtual
care use among video-enabl ed tabl et recipientsin the Veterans Health Administration. JGen Intern Med. 2024;39(4):549-556.
[FREE Full text] [doi: 10.1007/s11606-023-08468-x] [Medline: 37914909]

Zulman DM, Verghese A. Virtua care, telemedicine visits, and real connection in the era of COVID-19: unforeseen
opportunity in the face of adversity. JAMA. 2021;325(5):437-438. [doi: 10.1001/jama.2020.27304] [Medline: 33528520]
Connolly SL, Sullivan JL, Lindsay JA, Shimada SL, Heyworth L, Weaver KR, et al. Factorsinfluencing uptake of telemental
health via videoconferencing at high and low adoption sites within the Department of Veterans Affairs during COVID-19:
aqualitative study. Implement Sci Commun. 2022;3(1):66. [FREE Full text] [doi: 10.1186/s43058-022-00318-x] [Medline:
35725642]

Shreck E, Nehrig N, Schneider JA, Palfrey A, Buckley J, Jordan B, et al. Barriers and facilitators to implementing a U.S.
Department of Veterans Affairs telemental health (TMH) program for rural veterans. Journal of Rural Mental Health.
2020;44(1):1-15. [doi: 10.1037/rmh0000129]

Gujral K, van Campen J, Jacabs J, Kimerling R, Blonigen D, Zulman DM. Mental health service use, suicide behavior,
and emergency department visits among rural US veterans who received video-enabled tablets during the COVID-19
pandemic. JAMA Netw Open. 2022;5(4):e226250. [FREE Full text] [doi: 10.1001/jamanetworkopen.2022.6250] [Medline:
35385088]

Gujral K, Scott JY, Ambady L, Dismuke-Greer CE, Jacobs J, Chow A, et a. A primary care telehealth pilot program to
improve access: associations with patients health care utilization and costs. Telemed J E Health. 2022;28(5):643-653. [doi:
10.1089/tmj.2021.0284] [Medline: 34559017]

Reddy A, Gunnink E, Deeds SA, Hagan SL, Heyworth L, Mattras TF, et al. A rapid mobilization of 'virtual' primary care
servicesin responseto COVID-19 at Veterans Health Administration. Healthc (Amst). 2020;8(4):100464. [FREE Full text]
[doi: 10.1016/j.hjdsi.2020.100464] [Medline: 32992109]

Ferguson JM, Wray CM, Jacobs J, Greene L, Wagner TH, Odden MC, et a. Variation in initial and continued use of
primary, mental health, and specialty video care among veterans. Health Serv Res. 2023;58(2):402-414. [FREE Full text]
[doi: 10.1111/1475-6773.14098] [Medline: 36345235]

Mackwood MB, Nagpal AS, Yuen J, Cancino RS. Virtual access to subspecialty care. Prim Care. 2022;49(4):557-573.
[EREE Full text] [doi: 10.1016/].pop.2022.05.001] [Medline: 36357061]

https:/formative.,jmir.org/2024/1/e60491 JMIR Form Res 2024 | vol. 8 | 60491 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e60491_app5.docx&filename=c130f2e035dde5dfad13fe049c20aec0.docx
https://jmir.org/api/download?alt_name=formative_v8i1e60491_app5.docx&filename=c130f2e035dde5dfad13fe049c20aec0.docx
https://www.va.gov/health/
https://europepmc.org/abstract/MED/38378981
http://dx.doi.org/10.1007/s11606-024-08617-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38378981&dopt=Abstract
https://europepmc.org/abstract/MED/34027612
http://dx.doi.org/10.1007/s11606-021-06900-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34027612&dopt=Abstract
https://europepmc.org/abstract/MED/32402128
http://dx.doi.org/10.1111/jrh.12454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32402128&dopt=Abstract
https://europepmc.org/abstract/MED/32766533
https://europepmc.org/abstract/MED/32766533
http://dx.doi.org/10.1093/jamiaopen/ooz024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32766533&dopt=Abstract
https://www.semanticscholar.org/paper/Expanding-Access-through-Virtual-Care%3A-The-VA%E2%80%99s-Heyworth-Kirsh/1e22c79ef4cab451fb4b64f95b2ef1b2964b72e2
http://www.copyright.gov/legislation/s505.pdf
http://www.copyright.gov/legislation/s505.pdf
https://www.jmir.org/2023//e42563/
http://dx.doi.org/10.2196/42563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36630650&dopt=Abstract
https://europepmc.org/abstract/MED/35991861
http://dx.doi.org/10.1093/jamiaopen/ooac027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35991861&dopt=Abstract
https://www.jmir.org/2023//e43314/
https://www.jmir.org/2023//e43314/
http://dx.doi.org/10.2196/43314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37093642&dopt=Abstract
https://europepmc.org/abstract/MED/37914909
http://dx.doi.org/10.1007/s11606-023-08468-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37914909&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.27304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33528520&dopt=Abstract
https://implementationsciencecomms.biomedcentral.com/articles/10.1186/s43058-022-00318-x
http://dx.doi.org/10.1186/s43058-022-00318-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35725642&dopt=Abstract
http://dx.doi.org/10.1037/rmh0000129
https://europepmc.org/abstract/MED/35385088
http://dx.doi.org/10.1001/jamanetworkopen.2022.6250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35385088&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2021.0284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34559017&dopt=Abstract
https://europepmc.org/abstract/MED/32992109
http://dx.doi.org/10.1016/j.hjdsi.2020.100464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32992109&dopt=Abstract
https://europepmc.org/abstract/MED/36345235
http://dx.doi.org/10.1111/1475-6773.14098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36345235&dopt=Abstract
https://europepmc.org/abstract/MED/36357061
http://dx.doi.org/10.1016/j.pop.2022.05.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36357061&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Garvinet a

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

35.
36.

37.

38.

39.

Barbeito A, Raghunathan K, Connolly S, Mariano ER, Blitz J, Stafford RS, et al. Barriers to implementation of telehealth
pre-anesthesia evaluation visits in the Department of Veterans Affairs. Fed Pract. 2023;40(7):210-217a. [FREE Full text]
[doi: 10.12788/fp.0387] [Medline: 37868714]

Qiao D, Ayesha AH, Zulkernine FH, Jaffar N, Masroor R. ReViSe: remote vital signs measurement using smartphone
camera. | EEE Access. 2022;10:131656-131670. [doi: 10.1109/access.2022.3229977]

Drake C, Lian T, Cameron B, Medynskaya K, Bosworth HB, Shah K. Understanding telemedicine's "New Normal":
variations in telemedicine use by specialty line and patient demographics. Telemed J E Health. 2022;28(1):51-59. [FREE
Full text] [doi: 10.1089/tmj.2021.0041] [Medline: 33769092]

Hamilton AB, Finley EP. Qualitative methodsin implementation research: anintroduction. Psychiatry Res. 2019;280:112516.
[FREE Full text] [doi: 10.1016/j.psychres.2019.112516] [Medline: 31437661]

Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a systematic review of empirical tests. Soc Sci
Med. 2022;292:114523. [FREE Full text] [doi: 10.1016/j.socscimed.2021.114523] [Medline: 34785096]

Fonteyn ME, Kuipers B, Grobe SJ. A description of think aloud method and protocol analysis. Qual Health Res.
1993;3(4):430-441. [doi: 10.1177/104973239300300403]

van Someren M, Barnard YF, Sandberg JAC. The Think Aloud Method: A Practical Approach to Modelling Cognitive.
London, United Kingdom. Academic Press; 1994.

DaviesEL, Martin J, Foxcroft DR. Devel opment and acceptability of a co-produced online intervention to prevent alcohol
misuse in adolescents: athink aloud study. IMIR Hum Factors. 2015;2(2):e13. [FREE Full text] [doi:
10.2196/humanfactors.4452] [Medline: 27025403

Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MI1S
Quarterly. 2003;27(3):425-478. [doi: 10.2307/30036540]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing trans ational research informatics support. J Biomed
Inform. 2009;42(2):377-381. [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

Lyon AR. Intervention Usability Scale (IUS). Seattle, WA. University of Washington; 2016.

Brooke J. System Usahility Scale (SUS): Usability Evaluation in Industry. New York, NY. Taylor and Francis; 1996.
Lewis JR. The system usability scale: past, present, and future. International Journal of Human—Computer Interaction.
2018;34(7):577-590. [doi: 10.1080/10447318.2018.1455307]

Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al. Psychometric assessment of three newly developed
implementation outcome measures. Implement Sci. 2017;12(1):108. [FREE Full text] [doi: 10.1186/s13012-017-0635-3]
[Medline: 28851459]

Brooke J. SUS: aretrospective. Journal of Usability Studies. 2013;8(2):29-40. [FREE Full text]

Beebe J. Rapid Qualitative Inquiry: A Field Guide to Team-Based Assessment. Lanham, MD. Rowman and Littlefield
Publishers; 2014.

GaeRC, Wu J, Erhardt T, Bounthavong M, Reardon CM, Damschroder L J, et al. Comparison of rapid vsin-depth qualitative
analytic methods from a process evaluation of academic detailing in the Veterans Health Administration. Implement Sci.
2019;14(1):11. [FREE Full text] [doi: 10.1186/s13012-019-0853-y] [Medline: 30709368]

White CN, Kauffman BY, Acierno R. Factors contributing to veterans' satisfaction with PTSD treatment delivered in person
compared to telehealth. J Telemed Telecare. 2023;29(6):426-434. [doi: 10.1177/1357633X20987704] [Medline: 33497311]
VA achieves critical milestone in its electronic health record modernization program. Veterans Affairs. 2019. URL: https:/
[digital.va.gov/ehr-modernization/news-rel eases/

va-achi eves-critical-mil estone-in-its-el ectroni c-heal th-record-moderni zation-program/ [accessed 2024-09-19]

Abbreviations

AIM: Acceptability of Intervention Measure

CPRS: computerized patient record system

FDA: US Food and Drug Administration

FIM: Feasibility of Intervention Measure

IAM: Intervention Appropriateness Measure

IUS: Intervention Usability Scale

LVN: Licensed Vocational Nurse

MHS: military health system

MISSION Act: Maintaining Internal Systems and Strengthening Integrated Outside Networks Act of 2014
OCC: VA Office of Connected Care

REDCap: Research Electronic Data Capture

rPPG: remote photoplethysmography

UTAUT: Unified Theory of Acceptance and Use of Technology
VA: US Department of Veterans Affairs

https:/formative.,jmir.org/2024/1/e60491 JMIR Form Res 2024 | vol. 8| e60491 | p. 11

(page number not for citation purposes)


https://europepmc.org/abstract/MED/37868714
http://dx.doi.org/10.12788/fp.0387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37868714&dopt=Abstract
http://dx.doi.org/10.1109/access.2022.3229977
https://europepmc.org/abstract/MED/33769092
https://europepmc.org/abstract/MED/33769092
http://dx.doi.org/10.1089/tmj.2021.0041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769092&dopt=Abstract
https://europepmc.org/abstract/MED/31437661
http://dx.doi.org/10.1016/j.psychres.2019.112516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31437661&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(21)00855-8
http://dx.doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34785096&dopt=Abstract
http://dx.doi.org/10.1177/104973239300300403
https://humanfactors.jmir.org/2015/2/e13/
http://dx.doi.org/10.2196/humanfactors.4452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27025403&dopt=Abstract
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://dx.doi.org/10.1080/10447318.2018.1455307
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851459&dopt=Abstract
https://www.researchgate.net/publication/285811057_SUS_a_retrospective
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-019-0853-y
http://dx.doi.org/10.1186/s13012-019-0853-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30709368&dopt=Abstract
http://dx.doi.org/10.1177/1357633X20987704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33497311&dopt=Abstract
https://digital.va.gov/ehr-modernization/news-releases/va-achieves-critical-milestone-in-its-electronic-health-record-modernization-program/
https://digital.va.gov/ehr-modernization/news-releases/va-achieves-critical-milestone-in-its-electronic-health-record-modernization-program/
https://digital.va.gov/ehr-modernization/news-releases/va-achieves-critical-milestone-in-its-electronic-health-record-modernization-program/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Garvinet d

VC CORE: VA Virtual Care Consortium of Research
VVC: VA Video Connect

Edited by A Mavragani; submitted 13.05.24; peer-reviewed by EP Greenup; comments to author 20.08.24; revised version received
26.08.24; accepted 05.09.24; published 23.10.24

Please cite as:

Garvin L, Richardson E, Heyworth L, Mclnnes DK

Exploring Contactless Vital Sgns Collection in Video Telehealth Visits Among Veterans Affairs Providersand Patients: Pilot Usability
Sudy

JMIR Form Res 2024, 8:e60491

URL: https://formative.jmir.org/2024/1/e60491

doi: 10.2196/60491

PMID: 39441645

©Lynn Garvin, Eric Richardson, Leonie Heyworth, D Keith Mclnnes. Originally published in IMIR Formative Research
(https://formative,jmir.org), 23.10.2024. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

https:/formative.,jmir.org/2024/1/e60491 JMIR Form Res 2024 | vol. 8 | e60491 | p. 12
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2024/1/e60491
http://dx.doi.org/10.2196/60491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39441645&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

