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Abstract

Background: During the COVID-19 pandemic, many patient-facing digital self-triage tools were designed and deployed to
alleviate the demand for pandemic virus triage in hospitals and physicians’ offices by providing a way for people to self-assess
their health status and get advice on whether to seek care. Thesetools, provided viawebsites, apps, or patient portals, allow people
to answer questions, for example, about symptoms and contact history, and receive guidance on appropriate care, which might
be self-care.

Objective: This scoping review aimed to explore the state of literature on digital self-triage tools that direct or advise care for
adults during a pandemic and to explore what has been learned about the intended purpose, use, and quality of guidance; tool
usability; impact on providers; and ability to forecast health outcomes or care demand.

Methods: A literature search was conducted in July 2021 using MEDLINE, Embase, Scopus, PsyclNFO, CINAHL, and Cochrane
databases. A total of 1311 titles and abstracts were screened by 2 researchers using Covidence, and of these, 83 (6.76%) articles
werereviewed viafull-text screening. Intotal, 22 articles met theinclusion criteria; they allowed adultsto self-assessfor pandemic
virus, and the adultswere directed to care. Using Microsoft Excel, we extracted and charted the following data: authors, publication
year and country, country thetool was used in, whether the tool wasintegrated into a health care system, number of users, research
question and purpose, direction of care provided, and key findings.

Results: All but 2 studies reported on tools developed since early 2020 during the COVID-19 pandemic. Studies reported on
tools that were developed in 17 countries. The direction of care advice included directing to an emergency room, seeking urgent
care, contacting or seeing aphysician, being tested, or staying at home and self-isolating. Only 2 studies evaluated tool usability.
No study demonstrated that the tools reduce demand on the health care system, although at least one study suggested that data
can predict demand for care and that data allow monitoring public health.

Conclusions; Although self-triage tools developed and used around the world have similaritiesin directing to care (emergency
room, physician, and self-care), they differ inimportant ways. Some collect datato predict health care demand. Some areintended
for use when concerned about health status; others are intended to be used repeatedly by users to monitor public health. The
quality of triage may vary. The high use of such tools during the COVID-19 pandemic suggests that research is needed to assess
and ensure the quality of advice given by self-triage tools and to assess intended or unintended consequences on public health
and health care systems.
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Introduction

Background

Traditionally, health care systems have been structured as
in-person, one-on-one visits between a patient and clinician,
leading to acongregation of patientsin emergency departments
and clinic waiting rooms [1]. Thisis a problem as viral spread
isaconcern, especially during apandemic. A potential solution
to reduce crowded waiting rooms, reduce the risk of exposure
to pandemic viruses, and reduce unnecessary tripsto providers
forinitial triageisto usedigita technologiesfor self-assessment
of symptoms and provide advice in nonurgent situations [1-4].
Another notable advantage of using adigital approach to health
care during a pandemic is to monitor the epidemiological and
clinical characteristics of the virus [5]. At the start of the
COVID-19 pandemic, it was unclear which signsand symptoms
were associated with the novel virus. Digital tracking is a
strategy to better understand the virus and learn how to protect
against it [3].

Digital tools have been used in previous pandemics, such as
severe acute respiratory syndrome (SARS), Ebola, and influenza
and the HIN1 strain of the influenza[6-9]. These studies have
focused on surveillance [6], contact tracing [7], case
management [7,8], the management of laboratory results [9],
and self-triage [4,10]. Over time, with advances in technology
and greater accessibility to technology, more patient-facing
tools have emerged. These have been used to help with patient
triage, at-home monitoring of symptoms, self-assessment of
disease, and virtual (not in person) consultationswith physicians
[4,10,11].

The integration of technology is a large component of the
response to managing the COVID-19 pandemic. COVID-19
self-triage and self-assessment tools were quickly introduced
by public and private entities in many countries. These tools
areintended to allow citizensto screen themselveswhen making
health care—based decisions. The goals of such tools include
directing care [3,12], such as calling for an ambulance, going
to aphysician, encouraging self-care when appropriate [13,14],
and alleviating some of the demands of the health care system
[14,15]. Other benefits of such tools could be consistent triage
acrossall encounters; an ability to quickly updatetriage decision
logic as more is learned about a novel pandemic virus; and an
ability to gather datafor surveillance, monitoring, and predicting
health care demand [16,17].

Triageisdefined asamedical screening of patientsto determine
their relative treatment priority [18]. Digital triage has been
defined as atool that emulates the decision-making ability of a
human expert designed to navigate complex triage problems
within a health care system on a massive scale using if-then
algorithmic branching logic rules [19]. Digital tools allow
patients to triage themselves with predetermined logics that
then produce prompts for future actions. Traditionally, medical
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triage is conducted by a health care professional who intakes
information about the patient’s heal th and then determinestheir
priority of care. During the COVID-19 pandemic, many digital
tools were designed to alow people to input their own
information, and the tool would then assess the priority of care
needs and prompt what they should do next. These prompts
include providing adirection for the patient to receive care, for
example, to call for an ambulance, self-manage, and self-isolate.

Objectives

This scoping review aimed to explore the literature on self-triage
tools that direct or advised care for adults during a pandemic
and consider the key outcomes of the studies. We wanted to
know where such tools have been implemented; compare ways
they direct to care; and understand whether they have been
integrated into a defined health system or systems, how they
were administered, and key research questions and findings.

Methods

Overview

This scoping review used the framework proposed by Arksey
and O'Maley [20] and the enhancements proposed by
Colquhoun et a [21] and Levac et al [22]. Scoping reviews
provide a broad understanding of the literature on a specified
topic. They provide acomprehensive overview of theliterature,
identifying published literature and concepts supporting the
research area. A scoping review was selected for this study to
gain a broad understanding of the state of the literature on
pandemic digital triage tools that direct patient care.

Data Sources and Sear ches

MEDLINE, Embase, Scopus, PsycINFO, CINAHL, and
Cochrane databases were searched on July 14 and July 15, 2021.
These databases were selected because of the nature of their
peer-reviewed journal content relating to the research question.
We included conference proceedings, preprints, non—English
language articles, and any other formats retrieved in our
searches. Multimedia Appendix 1 provides a comprehensive
summary of the search strategy.

Study Selection

To capture the self-assessment tool s used during the pandemic,
the inclusion and exclusion criteria shown in Textbox 1 were

applied.

A total of 22 articles were included in this scoping review
(Figure 1 [23] provides a PRISMA [Preferred Reporting Items
for Systematic Reviews and Meta-Analyses] diagram detailing
the process). After removing 1108 duplicates, 1311 titles and
abstracts were screened, resulting in 83 articles for full-text
review. Two authors (CZ and MLK) screened all the articles
by applying the inclusion and exclusion criteria. If there were
disagreements on whether to include an article, the fourth, most
senior author (LCA) provided aresolution.
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Textbox 1. Inclusion and exclusion criteria for study selection.
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Inclusion criteria

Exclusion criteria

«  Studiesincluding self-triage tools that direct to care
«  Studies conducted during a pandemic

«  Studies conducted in adults (aged >18 years)

«  Studiesincluding tools administered by physician, nurse, hospital staff or administrator
o  Studieson telemedicine

«  Studiesin non-English text where no translation was provided

Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) flow diagram for study selection.

Identification

Screening

Included

Data Extraction

A data extraction form (using Microsoft Excel) was created to
extract and chart thefollowing data: authors, year of publication,
country of publication, country in which the tool was used,
whether the tool was integrated into a health care system, the
research question and purpose of the study, the number of users,
the direction of care provided, and key findings. Data extraction

Records identified from
MEDLINE, Embase, Scopus,
PsycINFO, CINAHL, and
Cochrane databases:
Databases (n=2416)
Registers (n=0)

Records removed before screening.
Duplicate records removed (n=1105)

Records marked as ineligible by

l

Records screened

(n=1311)
I

Reports sought for retrieval

Y

automation tools (n=0)
Records removed for other reasons (n=0)

Records excluded
(n=1228)

Reports not retrieved

(n=83)
'

Reports assessed for eligibility
(n=83)

—¥*| Reports excluded (n=61):

Studies included in review
(n=22)

https://www.jmir.org/2023/1/e40983

Y

(n=0)

Did not direct care (n=25)

Was not a self-assessment tool (n=26)
Was not used for a pandemic (n=9)
No English translation (n=1)

was conducted by 3 authors (CZ, MLK, and LCA) and verified
by 1 of those 3 authors (CZ) by spot checking the data to
confirm consistency across the researchers.

Data Synthesisand Analysis

After charting the data, we assessed the distribution of the
articles by publication year and country of origin. Frequencies
were used to gain an understanding of the dominant areas of
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research, in terms of which countries these toolswere used, and
the countries in which the authors published.

A morein-depth analysis of the literature was conducted to gain
abetter understanding of where the tools advised them to enter
the medical system, whether the tool was used in a defined
health care system, and how the tool was administered. A
defined health care system was defined as an organization that
was in place before the pandemic that provided care or health
communications, for example, ahospital, the Ministry of Hedlth,
or a public health office. The administration of the tool was
defined as how the public gained access to use the tool, for
example, viaawebsite or phone app. We also aimed to identify
potential gaps in our broad understanding of the use, impacts,
and limitations of self-assessment tools during a pandemic.

Results

L ocation of Included Studies

Of the articles included in this review, 12 were published in
2020, 8 were published in 2021, and 2 were published in 2010

Table 1. Characteristics of the tools (n=22).

Ziebart et d

to 2011. Tools studied were mostly located in the United States
(6/22, 27%) [3,10,11,19,24,25]. A total of 12 studies were
conducted in other countries, including France (3/12, 25%)
[13,15,26], Iran (1/12, 8%) [27], Denmark (1/12, 8%) [28],
China (1/12, 8%) [29], Nigeria (1/12, 8%) [30], Ireland (1/12,
8%) [31], Greece (1/12, 8%) [32], Finland (1/12, 8%) [33],
Canada (1/12, 8%) [6], and Switzerland (1/12, 8%) [14].
Furthermore, 4 studies were conducted in >1 country, with 1
study conducted in the United States, India, Nepal, and
Bangladesh [34]; 1 study conducted in the United States, Japan,
Singapore, and the United Kingdom [12]; and 2 studies
conducted worldwide [35,36].

Description of Tools and Studies

Table 1 provides key characteristics of the tools and Table 2
provides key information on studies reviewed, including study
location, whether the tool was integrated into a heath care
system, research questions or the purpose of the study, sample
size or the number of usersand uses of the tool, how toolswere
directed to care, and key research findings.

Characteristics

Studies, n (%)

Integrated into an existing health care system
Yes
No
Administration of tool
Web-based app
Website
Mobile app
Patient portal
Stand-a one platform
Pandemic
HIN1
COVID-19

17 (82)
5 (18)

9 (41)
6(27)
4(18)
2(9)
1(5)

2(9)
20 (92)

https://www.jmir.org/2023/1/e40983

RenderX

JMed Internet Res 2023 | vol. 25 | e40983 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 2. Summary of articlesincluded in review.
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Azadna- Iran Yes—Ministry  To determinethe effec- COVID-19 testing 310,000 users Successful implantation and
jafabad et a of Heathand  tivenessof aweb-based centers, hospital, proven potency of such plat-
[27], 2021 Medical Educa- self-screening platform and medical cen- form suggest more application
tion of Iran to offer apopulation-  ters, to be more of telehealth in public health
widestrategy to control  cautious disasters. Details of the plat-
the massive influx to formin thisstudy can be useful
medical centers for further deployment of simi-
lar platforms.
Collado-Bor-  Worldwide: None Toidentify and analyze It varied based on 114 apps Thisstudy found that the great-
rell eta 114 applica the characteristics of the app. est number of downloads of
[35],2020 tionsthat were smartphone apps de- self-assessment apps were for
usedin several signed to address the those developed by govern-
countries COVID-19 pandemic ments, except for the WHO?
app. The app with the highest
number of downloads was de-
veloped by the Indian govern-
ment, followed by the Polish
and Colombian governments.
The main purpose of the apps
wasto providegeneral informa-
tion about the pandemic. Mo-
bile apps can be used as a tool
for patient communication and
monitoring.
Deniset a France Yes—French To assesswhether daily ER®, primary care, 13,000,343 ques-  Peak daily reports of anosmia
[15], 2021 National Health reportsof anosmia (lack stay home, or use tionnairescomplet-  on thewebsite predicted hospi-
Care System of smell) predicted pos-  tpe tool again if ed fromMarchto talizations, ICU admissions,
itive RT-PCR® testsre-  symptoms evolve;  NOvember 2020 and positive RT-PCR tests.
sults, daily EDC visits, 1 Severe symp- However, in the second wave
daily conventional hos 1O, advisesto of the pandemic, this did not
pitalization, and daily ~ contact aGP or hold true. Theathorsattribute
d oo ED the difference to the fact
ICU" admissions younger people were affected
in the second wave. They con-
clude numbers with anosmia
predict hospital demand for
older adults. “Although this
tool does not accurately antici-
pate an increase in the magni-
tude of hospitdization, it seems
to accurately predict the reduc-
tionin the hospitdizationrate”
Deniset a France Yes—French To determineif self-re-  ER, primary care, 3,799,535question- “This study suggests that self-
[26], 2020 National Health ported symptomscould stay home, or use  nairescompleted  reported symptomsof COVID-
Care System help monitor outbreak  thetool again if 19 are correlated with COVID-
dynamicsin France symptoms evolve; 19-related hospitalizationsand
if severe symp- that anosmia may be strongly
toms, advisesto associated with COVID-19.”
contact aGP or ED
Dhakal etal  United States, None They developanapp  On the basis of 22 users Users of the novel IVACS? app
[34], 2020 India, Nepal, that takes verbal input ~ symptoms users did not experience high work-
Bangladesh to self-assess for are advised to call load to use the tool. Some users
CQVI D-19, thentestit 911 and visit ER; experienced frustration as they
with usersto study the  stay home and had to repest information; the
app’'s performance, its  contact medical

usability, and demands
ontheuser’'smental ca-
pacity

personnel and take

over the counter
medications as
needed

system did not manage all di-
aectsequally well. Thisdid
sometimes lead to different re-
sults for the same information
input.
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Gamicheet France Yes—French Todetermineif aself- ER, primary care, 3,494,687 question- “The launch of the self-triage
a [13], 2020 National Health triagetool could reduce stay home, or use  nairescompleted ~ web application was followed
Care System theburden onemergen- thetool again if by anearly 10-fold increasein
cy cal centersand help  symptoms evolve; COVID-19+elated hospitaliza-
predict increasing bur-  if severe symp- tionswith only a23% increase
den on hospitals toms, advisesto in emergency calls, even
contact a GP or though the number of complet-
ED. ed questionnaires quickly
surged, including question-
naires|eading to arecommenda-
tion to call an emergency call
center.” The authors note that
they cannot conclude that the
application lead to alleviation
of demand on emergency call
centers.
Hautzetal  Switzerland  Yes—Swiss Toimplement aweb-  Obtain test, call 17,300 sitevisitors “During thefirst 40 days of the
[14], 2021 Federal Office  basedtriagetool target- health care during thefirst 40 triage tool’s deployment, the
of PublicHedlth ed at thecurrent pan-  provider days site saw morethan 17,300 visi-
demic, adapt the con- tors—69.8% indicated they
tent and goals, and as- would have contacted the
sessiits effects health care system if the web-
based test had not been avail-
able”
Heo et a Developedin  No Thisstudy aimstoaid 10 levelsof risk 83,640 usersin141  An expert-opinion—based algo-
[36],2020  South Korea. the public by develop-  assessed; the high-  countries during rithm and app for patient
Tranglated in- ing aweb-based app est advised testing; March 2020 screening and guidance can be
to5lan- that helps patientsde-  other levels sug- beneficial in a circumstance
guages, avail- cidewhentoseek medi- gested strength of wherethereisinsufficient infor-
able world- cal careduringanovel recommendationto mation on anovel disease and
wide disease outbreak. test, down to “no medical resources are limited.
evidence of need to
test”
Jenseneta  Denmark Yes—Copen-  Totrack call volumes  Hotlinefor addi- 24,883 users “The web triage was widely
[28], 2020 hagen Emergen-  and track web-based tional evaluation, used with more than 107,000
cy Medical Ser- COVID-19 self-assess-  self-quarantineand usersfromitslaunch. However,
vices ment tools, andtoexam-  monitor symptoms, no effect on call volumeisindi-

ine the potential effect
of theseinitiatives on
reducing nonessential
EMS" call volume and

EMS queue timein the
ongoing pandemic

educationa materi-
as

cated or documented. Users
were mainly younger adults”
“Theweb triage was limited in
interaction, and as expected,
not all symptomswere present-
ed; consequently, some poten-
tially infected persons could
have been missed.” “ The au-
thors find that the web triage
might run the risk of being too
simple to be useful for some.
Furthermore, without revisions,
some citizens might not trust
the answers owing to the sim-
plicity and rigidity of thefirst
version.”
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Joegeretd  Canada Yes, integrated  To develop atool to The resulting 1432 users Integrating the triage tool into
[6], 2011 intoacampus  ease the burden of screen described auniversity or campus clinic
healthcareclin- HINlinfluenzaona  stepsfor self-care showed that “real-timeinfluen-
ic website campusclinic by pro-  along withinstruc- zasurveillance datafrom a
moting self-care, gener-  tions asto when, campus community can be
ating medical notes,and where, and how to achieved by student-initiated,
identifying vulnerable  seek further medi- web-based input. This process
students cal help if needed isinvaluable in monitoring in-
fluenza activity on campus,
providing timely health advice,
decreasing unnecessary visits
to the campus medical clinic,
and assisting the local public
health department in valuable
surveillance activities”
Jormanainen Finland Yes—Finnish  Todescribe use, users, Put into 3 major 1,937,469 question-  The Finnish Omaolo COVID-
and Soininen government and some performance  groups: noneedfor nairescompleted 19 self-assessment tool classi-
[33], 2021 aspects of the Finnish  treatment, low or fied usersinto 3 major groups:

Omaolo COVID-19 high priority for no need for treatment, low or
web-based symptom treatment high priority for treatment. In
self-assessment tool in total, there were 1,937,469 re-
Finland sponses with 220,535 catego-
rized as high priority.
Judsoneta  United States Yes—Universi- To rapidly deploy a Asymptomatic pa= Completed 1129  Thetool wasdesigned to “have
[3], 2020 ty of California, digital patient-facing  tientswereasked  times by 950 high sensitivity to detect emer-

San Francisco  self-triage and self- about exposure unigque patientsin  gency-level illness and high
Health scheduling tool ina history and provid- thefirst 16 days specificity when recommending
large academic health  edrelevantinforma self-care, both of which were
system to addressthe  tion. Symptomatic greater than 85%. Despite de-
COVID-19 pandemic  patients were signing thetool with this conser-
triaged into 1 of 4 vative approach, the most fre-
categories: emer- quent triage disposition was
gent, urgent, self-care. Most of these patients
nonurgent, or self- did not make further contact
care, and then con- with our health system during
nected with the ap- the subsequent 2 days. Thistool
propriate level of may have therefore prevented
care viadirect hundreds of unnecessary en-
scheduling or tele- counters.”
phone hotline.
Kellermann  United States Yes—Centers  Torapidly developand ED, contact GP,go 2758 usersretroac-  Tool was implemented by sev-
eta [10], for Disease deploy adigital tool toawak-inclinic, tively assessed eral organizations, including
2010 Control and that could helpminimal-  stay home the Centersfor Disease Control
Prevention ly trained health care and Prevention. Authors noted

workers, screen large
numbers of patients
with influenza-like ill-
ness. The purpose
evolved to be to create
a patient-facing self-
triage and self-schedul -
ing tool available on
web

itis possiblethetool gave some
wrong advice with harm that is
unknown. No adverse events
owing to use of the tool was
reported. Authors reported one
estimate that 10,000 unneeded
visits to EDs were avoided by
users of the tool on one web-
site. Prospective data are need-
ed to understand the tool’s im-
pact further.
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Kouroubali  Greece Yes—The Cen-  The purpose of this Personalized rec-  Not reported The developed platform (ICT?),
eta [32], ter fqr el—_|ea|th study was to des_gn a ommendfatlons, Safein COVID-19, offered a
2020 Applications  platform, dynamically ~ communication, way “for citizensto track their
and Servm@ of ada_oted according to position _traC| ng, symptomsover time, enhancing
the Foundation  patient preferencesand  and public health asense of safety during isola-
for Research medlcal_ history, to sup- visualizations tion” The platform showed
and Technolo-  port patient-centered high user adherence and that
gy-Hellas information, manage- usersdid not need high technol -
ment and reporting of ogy literacy (useful for older
symptoms related to adults).
COVID-19. The plat-
formincorporates mod-
ulesfor citizens, health
care providers, and
public health authorities
to support safety during
the current crisis.
Laieta United States  Yes—Mass To use an All tool to Information on 40,000 question-  Implementing adigital prehos-
[19], 2020 General capturetheinitial broad Whattodoifin-  nairescompleted  pital triage system (using Al
Brigham screening categories of fluenza, self-quar- with a chatbot) helped redirect
risk to determine antine, asymptomat- patient flow and risk factor
whether the patient re- ic, or symptomatic scoring and eliminating bottle-
quired additiona consul- COVID-19. Also necksin health caretriage. The
tation withaCoOVID-  Providesadvicefor chatbot was made specifically
19 expert viathe Mass ~ Prégnant women, to Mass General Brigham,
Genera Brigham children, and older which is an academic or inte-
COVID-19 expert ei-  Peoplewithrisk grated health care system. The
ther viathe COVID-19 factors. authors suggest Al asan under-
hotline, via.an on de- used aspect in triage, and
mand virtual consulta- through Al, patients will be
tion, or in person able to access prompt, evi-
dence-based advice, and direc-
tion to the most appropriate
care setting.
Lunnet a Ireland None An experimental study Self-isolation, call 500 users Decisiontreesor aidsin general
[31], 2021 to test whether decision  GP, restrict move- were shown to support self-
aids can support people ments for 14 days isolation during COVID-19.“In
on when to self-isolate all three stages, the interven-
tions generated some statistical-
ly significant, positive out-
comes. Overall, therefore, the
study provides evidence that
decision aids can be used to
support self-isolation during the
COVID-19 pandemic.”
Mansabeta United States, Yes—USCen- Using52 usecases,to  Stay home, contact 52 case scenarios  Thetools varied in ability to
[12],2021  Japan, Singa- tersfor Disease compare how likely it — apublic hedthpre- were developed appropriately advise whether to
pore, United  Control and is each tool recom- parednessclinicor andappliedtoeach stay home or go on for clinica
Kingdom Prevention mends clinical assesss aGP, goto ED. of the 4 tools. advice or assessment, including
Coronavirus ment, to ascertain Stay home or con- whether to go to an ED. The
symptom whether they differenti- tact medical center. United States and United
checker; United ate mild from severe Stay home, call a Kingdom tools often advised to
Kingdom 111  COVID-19 cases, and  medical provider stay homewhen clinical assess-
COVID-19 how well they detect within 24 hours, go ment waswarranted. All 4tools
Symptom time-sensitive COVID- to ED. Stay home, failed to advise going to an ED
Checker; Singa= 19 mimickers, suchas  call telephone for the case with aform of sep-
poreCOVID-19 bacterial pneumonia triage, call tele- Sis.
Symptom and sepsis phone triage, and
Checker; Japan talk to anurse, or
Stop COVID- goto ED.
19 Symptom
Checker
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Morseetal  United States  Yes—Sutter To evaluate the user Chatbot directedto 26,646 question-  The characteristics and recom-
[25], 2020 Health System  demographicsand lev- 1 of 8 levels of naires completed  mendationsof the Sutter Health
elsof triage acuity pro- triage advice, Al symptom checker and chat
vided by a symptom which were box offered 8 levels of triage
checker chatbot de- groupedinto 3lev- advice. Patient demographics,
ployedin partnership  elsof acuity such as age and health literacy
with alarge integrated were shown to be important to
health system in the consider when developing
United States. symptom checkers. “Over a 9-
month period, we saw robust
use, particularly from younger
and female users. Just under
half of the assessments were
completed outside of typical
physician office hours, suggest-
ing that there is a significant
number of low-acuity concerns
for which tailored guidance is
not easily accessible during off-
hours’
Owoyemi et Nigeria Yes—Nigeria  Tobuildapublic-facing Direct to 1 of 3 Not reported Mobile phone apps used for
a [30], 2021 Centrefor Dis-  tool (Wellvis) andde-  levels: low risk surveillance and reporting on
ease Control ploy through mobile (retake assessment infectious diseases showed the
devicesfor the surveil-  after afew days, value of citizen participation
lance of COVID-19in  safety precautions, and offering risk information
Africaand possibly health information and possible next steps. This 8-
other continents on COVID-19), item triage tool showed to be
medium risk (re- useful for managing COVID-
take assessment af- 19 and the reporting of symp-
ter afew days, ob- toms contributed to public
servefor indicative health’s ability to understand
symptoms, report how to relieve burden on health
to Nigeria Centre systemsand for prevention and
for Disease Con- control.
trol) or high risk
(self-isolate and
immediately report
to their respective
local disease con-
trol agency)
Perlmaneta United States Yes—K Health To describethecharac- Socidl distancing, 71,619 users After investigating 3 digital
[11], 2020 Inc teristics of peoplewho  quarantine, isola- health tools on the K Health
use digital health tools  tion, or seeking app to directly manage
to address COVID- immediate medical COVID-19—related concerns,
19-related concerns, evaluation. Users the authors suggested that auto-
exploretheir self-report-  wereasoinformed mated, data-driven digital
ed symptoms and char-  if they were at in- health tools, as well as remote
acterize the association  creased risk for care provided by a human
of these symptomswith  COVID-19 compli- physician (rather than Al) can
COVID-19; and charac- cations, and users help provide health information
terizetherecommenda-  with risk factors and guidance during apandem-
tions provided by digi- and symptoms ic. Potential benefits would be
tal health tools were encouraged to to reduce exposure and burden

consult aphysician

on health care system.
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Study Location of Hedthcaresyss Research questionor  Directionto care:  Samplesize, the  Key findings
tool ortools  temor systems purpose thetool directsto  number of users, or
integrated into number of times
accessed
Runkleeta United States Yes—Bun- To assess aparticipato- Call 911, stay 1755 users A public health COVID-19
[24], 2021 combe County  ry surveillance system. home, connect self-checker was shownto bea
Healthand Hu- The study seekstoex-  with health care low-cost and flexible strategy
man Services  aminewhether participa-  provider, get test- to collect surveillance dataon
tory surveillance efforts  ed, self-monitor local changesin COVID-19
canaidlocal health offi- symptoms and to be used to
ciasin predicting and monitor the efficacy of public
understanding COVID- health responses. The tool also
19 activity in the com- “provided a means for local
munity health officials to understand
how many people with
COVID-19 symptoms werein
contact with a health care
provider, were tested, and fre-
quently encountered barriersto
accessing health care and test-
ing resources’
Yueta China None To assessasmartphone  Influenza symp- Not reported Developing a smartphone app
[29], 2020 COVID-19 self-triage  toms: stay home whichwasatiered tool for self-
app and care for self; triage of COVID-19 symptoms

self-quarantine if was purported to be able to re-

exposed to duce burden on hospitals, pro-
COVID-19 dis- vide further self-isolation in-
ease; seek medical structionsfor users, and to help
treatment if experi- patients make hospital appoint-
ence COVID-19 ments on web or for virtual
symptoms; specific visitswith health providers,
instructions for such aswith psychologists. The
specia needs; con- app showed to be acomprehen-

nect with caregiver
on web; schedule
appointment at
hospital; provide
web-based informar
tion

sive tool that may help to re-
duce spread and panic. The au-
thors suggest further implemen-
tation into the popular WeChat
app would improve usability.

AWHO: World Health Organization.

BRT-PCR: reverse transcri ption polymerase chain reaction.
®ED: emergency department.

dicu: intensive care unit.

®ER: emergency room.

e general practitioner.

9VACS: Intelligent Voice Assistant for Coronavirus Disease (COVID-19) Self-Assessment.

PEMS: emergency medical service.
"|CT: information and communications technology.
JAL: artificial intelligence.

Integration Into a Health Care System

Of the 22 included studies, 17 (77%) studied self-assessment
toolsthat wereintegrated within 21 distinct health care systems
(Table 1). Many health care systems related to national bodies
such asthe Iranian Ministry of Health [27], the French national
health care system [13,15,26], the Swiss Federal Office of Public
Health [14], the Finnish government [33], the Nigerian Center
for Disease Control [30], and the United States Centers for
Disease Control and Prevention [12]. Kouroubali et al [32]
developed atool to be used throughout Greece. Severa health
care systems were part of the local health systems involving
local institutions such as Mass General Brigham Hospital [19],

https://www.jmir.org/2023/1/e40983

University of Cadlifornia San Francisco Health [3], and a
Canadian university clinic for students[6]. One study compared
the quality of triage advice provided among severa
government-provided tools, including the United States Centers
for Disease Control and Prevention Symptom Checker, the
United Kingdom 111 COVID-19 Symptom Checker, the
Singapore COVID-19 Symptom Checker, and the Japan Stop
COVID-19 Symptom Checker [12].

Administration of Tools

Of the included studies (n=22), a large majority (n=18, 82%)
were accessed viathe web or an app (including web-based and
mobile-based apps). Two studies used a patient portal platform
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integrated directly into their health care electronic medical
record system [11,25], and 1 study created its own platform
[36]. One of these toolswas accessed viaan Amazon Echo [34],
and 3 studies developed an artificial intelligence—driven
symptom checker [11,19,25], where the participants would put
ininformation and the computer would learn responsesto better
direct care over time. However, the artificial intelligence
technology and use of the tool were still through a website.
Three studies described the development of tools that were not
yet deployed [29,32,34]. Dhakal et a [34], Yu et a [29], and
Heo et al [36] reported the devel opment of a self-triagetool that
appears to be independent of any health care system, although
the tool in South Korea was reported to be used within the
Korean military.

Direction of Care

Details on the direction of care provided by each tool are
presented in Table 2. Commonly, users were advised to go to
an emergency room, seek urgent care, contact or seeaphysician,
or stay at home and self-isolate. Several studies described how
the direction of care would change depending on the risk of
exposure and having disease. For example, in the study by
Judson et al [3], asymptomatic patients were asked about their
exposure history, and symptomatic patients were triaged to
emergent, urgent, nonurgent, or self-care when appropriate or
directly connected with a health care provider [3]. One tool
offered 8 levels of triage advice [25]. Some directed usersto be
tested [14,27,36], advised about over-the-counter medications
[34], or provided away to directly contact acaregiver or hotline
[3,10,13-15,24,26,31].

Resear ch Questions and Pur poses

The studies included in this scoping review addressed a wide
variety of research questions, as presented in Table 2. Overall,
8 studies reported on design, implementation, and use within a
broader system [14,19,20,28,30,32,34,36]; 3 studies reported
only on design and user testing of tools[29,31,34]; and 9 studies
reported on the use of a tool aready deployed
[11,12,15,24-27,33,35]. Some studies suggested that they would
assesswhether a self-triagetool reduced demand on care centers
or cal centers, although not al reported related findings
[6,13,27,28]. Some studies set out to assess whether data input
by users predicts future demand for care or allows alocality to
monitor outbreaks [13,15,24,26,30].

Studies’ Key Findings
Overview

Table 2 presents the key findings for each study. The findings
can be organized by the goals suggested in the Introduction
section, which are to make triage tools accessible on a mass
scale; to ensure consistent quality of triage; to provide easily
used tools; to enable our ability to survey, monitor, and predict
health outcomes from the collected data; and to reduce demand
in emergency departments, call centers, and physician offices.

The Tools Facilitate Self-triage on a Mass Scale

Tools deployed within countries by public health agencieswere
used by the public, seemingly on amass scale. For example, in
France, during the first 8 months of the pandemic, 13,000,343
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guestionnaires were completed, although they could not report
the number of users, given a system that encouraged daily use
of thetool [15]; >17,000 people used the system in Switzerland
in the first 40 days it was available [14]; and a tool developed
in Nigeria was used over 4,000,000 times, with 70% of those
in Nigeria [30]. The tool developed in Korean was accessed
105,508 times during a4-week period by peoplein 141 countries
[36]. This key finding suggests that there is a demand for this
type of triage during a pandemic. Some of the studies
collaborated across countries, which seemsto be agood strategy
to make the triage accessible on a mass scale [34,35]. In
addition, many of the studies incorporated their tool into an
already developed health care system, again making the
deployment of thetool easier and morelikely to reach the larger
population (Table 2).

Consistency and Quality of Self-triage | s Uncertain

Only one study by Mansab et al [12] examined the quality of
the screening and found that each of the 4 tool s examined triaged
incorrectly at times, for example, not advising to visit the
emergency room for sepsis symptoms. Furthermore, 2 of the
tools advised seeking clinical care for approximately 80% of
the simulations, whereas 2 other tools advised this only half as
often. Thiswould mean that some people would be encouraged
to go to a health care professional without needing to or that
they are advised to self-isolate when they ought to see a
caregiver; the outcome depends on what isthe medically correct
advice. This suggests that at the time of the study, various
decision makers and tool designers did not agree on the advice
for a given patient and set of symptoms or possible exposure
data. Without further study, we cannot know how widespread
or important the differences and errorswere. Future studies are
needed to determine the specificity and sensitivity of thetools,
recognizing that it is difficult for a new virus where little
information is available.

Usahility

Only 2 studies directly assessed the usability of atool [29,34],
however, 2 additional studies did report on the demographics
using thedigital tools, which may indirectly provideinformation
about the usability of thetools[11,33]. Dhakal et al [34] found
that the average time to conduct an assessment using the tool
was 2 minutes, but nonnative English-speaking individual s had
more difficulty understanding it. Kellerman et al [10] designed
their tool with input from laypeople of varying age, race, and
socioeconomic statusto help make the tool more understandable
and usable. At least 2 toolswere availablein multiplelanguages
[30,36], making them more broadly usable.

Demand on Health Care System

Yu et a [29] suggested that the purpose of a self-triage toal is
to reduce the burden on the hospitals, similar to what other
studies reported in this scoping review (Table 2) [6,13,27,28].
However, the studies by Azadnajafabad [27] and Yu et al [29]
did not determine whether it actually reduced burden on ahealth
care system. Jensen et a [28] evaluated the demand on the health
care system by monitoring the number of callsto a help phone
and found no difference when the tool was implemented.
Galmiche et a [13] could not determine whether the demand
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on call centers was affected but argue the fact that
hospitalizations increased 10-fold, whereas calls to emergency
call centersincreased only 23%, suggests the tool did decrease
demand on call centers. Morework needsto be doneto evaluate
the tools to determine if they truly reduce the demand on the
health care system.

Ability to Survey, Monitor, and Predict Health Outcomes
From the Collected Data

The studies in this review suggest that digital self-assessment
tools can be used to monitor public health and predict demand
for care. Jaeger et al [6] concluded that these tools could be
used to monitor outbreaks. Runkel et al [24] tracked the number
of users on their self-assessment screen and determined the
demographics of individua sreporting mild or severe COVID-19
symptoms. The studies out of the France health care system
used the self-assessment tool to devel op the connection between
COVID-19 and the symptoms of anosmia and to predict health
care demand [13,15,26].

Discussion

Principal Findings

This scoping review identified the literature on self-triage tools
that direct or advised care for adults during a pandemic and
considered the key outcomes of these studies. Weidentified 22
studies that explored pandemic self-triage tools, where tools
directed the user to appropriate care given their circumstances.
It is through this knowledge that we may better understand
self-triage tools accessibility, quality of guidance, usability,
and impacts on public health and health care systems.

Self-assessment Tools Proliferated During the
COVID-19 Pandemic

During the COVID-19 pandemic, there was rapid, global
representation of these self-assessment tool s, with tools studied
in 18 countries, including the United States, France, Iran,
Denmark, China, Nigeria, Ireland, Greece, Finland, Canada,
Switzerland, South Korea, India, Nepal, Bangladesh, Japan, the
United Kingdom, and Singapore. It was reassuring to see that
scholarly practices related to COVID-19 self-assessment tools
were represented globally, as the pandemic itself was global.
This study did not restrict the inclusion of the studies to only
COVID-19, but rather any pandemic; however, only 2 of the
included studies were from before the COVID-19 pandemic.
Access to digital tools for health care management evolved
greatly since 2010 and 2011 when SARS and HIN1 were a
concern, explaining why there were fewer studies published
discussing the use of digital tools during those pandemics, and
a greater reliance on digital tools during the COVID-19
pandemic. In addition, the COV1D-19 pandemic affected avery
large proportion of the global population, much more so than
SARS or HIN1 did, further emphasizing the need for a digital
self-assessment approach as many health care systems were at
times overwhelmed and would not be able to otherwise triage
all who sought carein atimely manner.
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Usability, Quality, and Efficacy of the Self-assessment
Tools: Much Left Unknown

Few of thetoolsin thisreview assessed the usability of thetooal,
and only 1 tool assessed the quality of triage [12], with results
suggesting that digital triage quality during an evolving
pandemic is a concern. This is not surprising, given that most
tools included were developed when little was known about
COVID-19; this does suggest a need for assessing the quality
of self-assessment toolsfor conditionsthat arewell understood.
None of the studies assessed the quality of information provided,
for example, the quality of information on how to self-isolate.
Many of the tools we reported were developed quickly at the
start of the pandemic and deployed for use. Thelack of research
on the quality of triage and advice provided, or perhaps
comparing digital triage to human triage, means that we do not
know whether the end users received optima triage and
information or the same advice they would have received from
a caregiver, making it unclear whether the availability of
self-triage translated to equivalent or better management of the
virus.

The purpose of the self-assessment tools was to monitor and
triage symptoms or exposure, disseminate information, reduce
the strain on the health care system, and help patients navigate
the health care system. Although the purpose of the tools was
clearly articulated, few studies tried to empirically assess
whether the tools do in fact help with monitoring outbreaks,
reduce the strain on the health care system, or help patients
navigate the health care system, which are the stated goals of
such tools. Many studies reported on the number of users of the
application or number of times it was used, but it is not clear
how well usetrand ated to managing the pandemic. Future public
health studies should assess whether a digital-first approach to
triage an impact on reducing viral spread or demands on health
care systems. However, it ischallenging to empirically measure
these outcomes, asthereis no way to conduct controlled studies,
especialy while monitoring the results from a pandemic. A
digital-first approach to health care could be a feasible option
for the future of health care, but the efficacy and effect of the
tools needs to be further investigated.

Public Health Implications

This scoping review suggeststhat adigital-first self-assessment
may improve the efficiency of the health care system and
potentially allow for agreater number of patientsto be seen by
their health care provider. Junior family physicians often express
their concern that they are overworked, underpaid, and
undervalued [37]. Family physicians carry asubstantial portion
of patient care by providing primary care, obstetric, emergency,
hospital, palliative, geriatric, and other health services
[24,30,38]. Most rural communities rely solely on family
physicians [38,39]. It may be possible to reduce the burden on
family physicians by introducing a digital-first tool that could
help to self-assess or triage patients. It may also offer
opportunities to rural communities where access to a family
physician could belimited. Further work would haveto be done
to allow for aternative options for digital self-assessment (it
cannot completely eradicate in-person visits as this would
marginalize those who do not have access to digital tools) and
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consider the legal and health care risks that could come with
misclassifying an individual [32]. Other limitations of the
successful integration of self-triagetoolsinto health care systems
might include literacy, language, beliefs, economics, and
technology proficiency, which would have to be addressed
before adigital self-assessment tool could befully and equitably
integrated into a health care system.

Integration of the Tools Into the Health Care System

A potential strategy to transition to a more digital approach to
health care is to integrate the digital tools into already defined
health care systems. In the current scoping review, 17 of the
included studies integrated their tool into a defined health care
system, meaning that thetool was used in an already established
system such as the Ministry of Health, medical services, or
public health office. Some of the tools were integrated at the
national level, whereas others were integrated at the provincial
or local level or within a specific hospital or clinic. It seemed
that having thetool integrated into the health care system helped
to disseminate the tool to the users and provided some trust to
the user [29]. It seemsthat using theinfrastructure of an already
established health care programislikely the most effective way
toimplement anew tool intended to direct care on alarge scale,
whichislikely why most of the studiesidentified in this scoping
examined tools that were integrated into a health care system.

Strengths and Limitations

This study had severa strengths and limitations. This scoping
review acknowledges the breadth of literature on digital
self-assessment tools through July 15, 2021. A rigorous
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methodological approach was used and the results were
compiled systematically. This study is limited by the fact that
someinterpretation isrequired when compiling and summarizing
theresults. Finaly, athough aresearch librarian (M S) conducted
the literature search, it is possible that some relevant articles
may have been missed in thisstep. Furthermore, although many
steps were taken to avoid this, it is possible that some articles
were inappropriately screened out.

Conclusions

In conclusion, this scoping review identified the literature on a
digital approach to health care during a pandemic, specificaly
examining the literature on self-triage. Thereisclear interest in
pandemic self-triage, given the globa development and
deployment of self-triage tools during the COVID-19 pandemic
and based on use when made available. These tools have been
implemented in time of worldwide pandemic crisis, with the
nature of the disease changing regularly. Thereis some evidence
that such tools can be used to collect data for monitoring and
possibly predicting needs; they can be integrated into existing
systems, making triage more accessible. We found no clear
evidencethat thetools affect demand on the health care system;
assessing this question is challenged by theinability to perform
controlled studies. Thisisanascent research domain with many
unanswered questions. Given that this scoping review was
limited to research published in the first year and a half of the
COVID-19 pandemic, these findings must be considered
preliminary and suggestive of further research needs.
Importantly, there continues to be a need for ng quality
of triage provided by these tools.
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