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ABSTRACT

Background: Health chatbots are rising in popularity and capability for fighting the novel
SARS-CoV-2 coronavirus (COVID-19). Objectives: This study aims to review the current
literature on COVID-19 related chatbots in healthcare, identify and characterize these
emerging technologies and their applications for combating COVID-19, and describe
related challenges. Methods: The authors conducted a scoping review of peer-reviewed
literature on COVID-19, guided by the Arksey and O'Malley framework. PubMed/MED-
LINE and Google Scholar were searched over a period between January and September
2020 by using the keywords “COVID* chatbot”, “virtual assistant”, “Al enabled platform
COVID" and associated synonyms. Relevant studies’ references were checked for further
articles. The content of these studies was screened and thematically analyzed by the
two authors. Results: Out of 543 articles initially identified, 9 were eligible for inclusion.
Studies describing chatbots’ development and architecture (n=6) were the most common,
and only 3 empirical studies on the user experience were identified. Our scoping review
identified five key applications of the current health chatbots, which were: disseminating
health information and knowledge; self-triage and personal risk assessment; monitoring
exposure and notifications; tracking COVID-19 symptoms and health aspects; and com-
bating misinformation and fake news. Furthermore, these technologies can accomplish
the following tasks: ask and answer questions; create health records and history of use;
complete forms and generate reports; and take simple actions. Nonetheless, the use
of health chatbots poses many challenges both at the level of the social system (i.e.,
consumers’ acceptability) as well as the technical system (i.e., design and usability).
Conclusion: Using health chatbots to combat COVID-19 is a practice still in its infancy.
We believe that our work will help researchers in this domain gain better understanding
of this novel technology’s design and applications, which are needed for continuous im-
provement in the health chatbots’ functionalities and their usefulness to fight COVID-19.
Keywords: health chatbots, apps, COVID-19, coronavirus, conversational agents,
health care.

1. INTRODUCTION

Artificially intelligent (AI) based
conversational agents, otherwise
known as chatbots, are the latest
inventions utilized to combat the
novel SARS-CoV-2 coronavirus
(COVID-19) (1). Chatbots enable users
to communicate and interact with
software applications that use Al-
based tools. These applications can
be accessed via a website or social
media messaging platforms such as
WhatsApp and Facebook (1-3). For
example, the World Health Orga-
nization (WHO) Technology pro-
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gram developed a chatbot to fight
COVID-19; an initiative which can
be accessed via WhatsApp and Face-
book messenger (3). Its users utilize
the chatbot to find answers to their
questions on protecting themselves
from the Coronavirus, to under-
stand the facts and news related to
the disease, and to contribute to pre-
venting its spread.

In an effort for mitigating
COVID-19, health chatbots are
rising in popularity. The WHO
chatbot reached more than 12
million people via WhatsApp in
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its first month of operation, and it has been es-
timated to reach 4.2 billion people by the end of
2020 (4). In addition, consumers, healthcare pro-
viders, and public health policymakers alike have

Article yield due to the search string
(n=543)

increased their use of health chatbots in health-
care (5); in 2018, the chatbots earned 36.5USD mil-

Excluded as irrelevant (newsletters,
editorials, correspondence, theses)

(n=368)

lion in revenue - a figure anticipated to grow over
498.1USD million by the end of 2029 (6). These
novel technologies are excellent benefactors for
facilitating progress in healthcare as they enable
better accessibility and personalization for con-
sumers and efficiency for healthcare providers
and public health officials (5).

Furthermore, future possible health chatbots
will not be limited to answering the end-user’s
questions. These innovative technologies will
be able to newly assist consumers in scheduling
their appointments and issuing reminders, in
improving medication adherence, and in acting
as health consultants. Developers anticipate Al-
based technologies will have human-level intel-
ligence by 2029 and are expected to be “smarter”
than humans by 2049 (7).

2. OBJECTIVE

This study aimed to review recent literature on
COVID-19 related chatbots in healthcare, identify
and characterize these emergent technologies and
their applications for combating the Corona disease,
and describe challenges related to doing so. As such,
this review will provide insights into current health
chatbots research, characteristics, applications, and
recommendations for future research in this field to
overcome identified challenges.

3. METHODS

To achieve our aim, we performed a scoping review
of peer-reviewed literature on COVID-19 by using
the Arksey and O’Malley framework for conducting
scoping reviews (8). This framework is composed
of five stages: a) identifying the research question;
b) identifying relevant studies; c) selecting studies;
d) charting the data; and e) collating, summarizing,
and reporting the results. The following paragraphs
present these stages.

Stage 1. Identifying the research questions

The following questions guided our scoping re-
view: a) How were health chatbots described in re-
cent peer-reviewed literature written on COVID-19?
b) How were these emerging technologies used to
combat COVID-19? and c) What challenges did use of
health chatbots pose?

Stage 2. Identifying relevant studies

We searched PubMed/MEDLINE and Google Scholar
with the following keywords: ‘COVID* chatbot’,
‘health chatbot’, ‘Corona* chatbot’, ‘virtual assistant’,
and ‘Al-enabled platform COVID. Our search in-
cluded articles and conference proceedings that were
written in English and published between January
2020 and September 2020. In addition, the articles’
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Articles reviewed (n=175)

Exclusions as pre-prints or still
under review (n=45)

Excluded as unrelated to
healthcare or COVID 19 (n=38)

Excluded for being used only as|
I example (n=83)

Included in the review (n=9)

Figure 1. The flowchart of our search strategy and article selection process.

reference sections were reviewed to identify further
articles that might have been missed by our keywords
list. During this process, the authors initially identi-
fied 543 articles. Figure 1 presents a flowchart of our
search strategy and article selection process.

Stage 3. Selecting studies

The authors screened titles, abstracts, and keywords
were screened according to our developed inclusion
and exclusion criteria. A publication was excluded if
it was not a peer-reviewed article or conference pro-
ceeding (e.g., newsletters, editorials, viewpoints, tu-
torials, correspondences, commentaries, reports,
sounding board, field notes, books, and thesis). Using
this criterion resulted in the elimination of 368 pub-
lications. Articles that were available as preprints or
still under review were also excluded, totaling 45 ar-
ticles. Lastly, the authors excluded articles that were
not related to health and COVID-19, which ruled out
an additional 38 articles. No restrictions were made
regarding the study design and methodology as our
reviews emphasis focused on broad coverage rather
than on a particular standard of evidence.

During the review process, the authors discussed
uncertainties related to study inclusion. Any discrep-
ancies were resolved by consensus and the subsequent
list of selected articles was revised. For example, a de-
cision was made to exclude any article if it solely men-
tioned chatbots as an example of emerging technolo-
gies for combating COVID-19 without any further in-
formation or descriptions of health chatbots. This ul-
timately led to the elimination of 83 articles and left a
total of 9 included articles (1-3, 9-14).

Stage 4. Charting the data

The included articles were categorized by their first
author’s name, the country of the publication’s origin,
the domain of the publication, study objectives, study
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design, description of the chatbot, and key outcomes.
The authors then performed open coding by screening
all articles to extract and synthesizing information/
excerpts that provided answers to the Stage I's re-
search questions. For example, to answer the first re-
search question, the authors narratively synthesized
information pertaining to the health chatbots’ char-
acteristics and functionalities. A qualitative data
analysis application (i.e., Dedoose Version 8.3.35) was
used for coding the included articles. Any disagree-
ments about the selection of excerpts were resolved
by consensus.

Stage 5. Collating, summarizing, and reporting
the results

Generated article excerpts were summarized and
descriptive statistics (frequencies) were used to de-
scribe the articles’ characteristics. Appendix 1 pres-
ents the characteristics of the included studies.

4. RESULTS

4.1. Characteristics of the included studies

Out of the 543 articles initially identified, 9 were
considered eligible for inclusion and a full-text re-
view (Appendix 1). The majority of those studies (n=73)
came from North America (i.e., the United States of
America) whereas the rest were from Europe (i.e., the
United Kingdom and Italy), Asia (i.e., India, Thailand,
and Japan), and South America (i.e., Brazil).

The most common type of studies described the
development and architecture of chatbots (n=6). We
identified only 3 empirical studies on the user expe-
rience. Additionally, our review showed that health
chatbots were used in multiple domains. The most
prevalent domains were preventive care and risk
communication (n=3) (3, 9,12), public health surveil-
lance by health officials (n=2) (2, 10), Telehealth (n=2)
(1, 11), workplace health and safety (n=1) (13), and care of
the elderly (n=1) (14).

4.2. Characteristics of the COVID-19 related chatbots

To properly characterize chatbots, the authors
needed to properly assess their definition and impor-
tance in healthcare. The recent literature describes
chatbots as virtual agents that enable users to interact
with an Al-based computer program (1, 2). These vir-
tual agents work through receiving requests and re-
turning responses (1). Technical features such as
speech synthesis from text, data visualization, con-
versational ability, customization were all vital addi-
tions to chatbot applications (1-3, 10-13). Chatbots can
be launched from a smartphone-based application
(apps) such as LINE, WhatsApp and Telegram (10, 14);
social media platforms such as Facebook and Twitter
(3); or the developer or service providers’ websites (2,
13). Likewise, chatbots can be standalone apps such as
the one proposed by Battineni et al. (1).

In addition, these novel technologies can currently
accomplish the following tasks:

4.2.1. Health chatbots answer questions

Initially, health chatbots were configured to in-
stantly answer various questions related to COVID-19
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(10-12). Once the user asks a question to a chatbot, a
logical response is provided, exploiting its back-end
information or knowledge base. To build this informa-
tion, developers utilize Artificial Intelligence Markup
Language (AIML). AIML works by recognizing key-
words, patterns, and “Question-Answer pairs”. These
Question-Answer pairs were mainly generated from
frequently asked questions (FAQ) that are available
on health official sources such as the WHO, CDC, and
other information sources (2, 3, 11, 12).

4.2.2. Health chatbots ask questions

In order to best assist users, some chatbots will ask
the interested individual to answer questions about
themselves. In some cases, chatbots ask users about
their demographic data, medical history, residence in-
formation, and COVID-19 related symptoms (2, 10, 13).
For those with symptoms, additional data can be re-
quested such as the last clinic visits and diagnoses re-
sults. Those questions were necessary to screen users
and determine their COVID-19 symptom and infec-
tion severity status (1).

4.2.3. Health chatbots create health records and
history of use

Chatbots can store daily logs of their users’ health
conditions and build records of their health his-
tory and usage (1, 14). Storing and maintaining these
daily logs can assist in effectively tracking user health
status, symptoms, and physical activity patterns. For
example, a proposed mobile application with chat-
bots had the potential of recording user data related
to physical activity and nutrition for the purpose of
interoperability that was essential to integrate data
from chatbots’ users with hospital healthcare systems
(14).

4.2.4. Health chatbots fill forms and generate re-
ports

In an effort to assist users, chatbots can fill forms and
generate situation reports that include various data
and metadata such as user personal information, and
user responses with recorded timestamps and length
of conversations. For example, the chatbot application
in (13) was able to generate an entry pass for the em-
ployees who were evaluated as not infected nor sus-
pected to be infected with COVID-19. This screening
process is simpler and more efficient than traditional
screening employees at the workplace entry points. It
also provided health officials with complete and re-
al-time data for making informed decisions to manage
suspected cases.

4.2.5. Health chatbots take simple actions

Lastly, our review found that chatbots can take ac-
tions based on the users’ responses (10). For example,
after assigning a severity rating for a user who is ex-
periencing symptoms, a chatbot could determine the
subsequent necessary actions to best assist. These
personalized actions may include providing custom-
ized advice and recommendations about COVID-19,
or automatically connecting the user to a health spe-
cialist if their input symptom rating exceeded a spe-
cific pre-designed threshold (1, 3). In an emergency,
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some chatbots can provide more details about the us-
er’s location, symptoms and infection severity score to
the users’ doctors or nearby health centers in a timely
manner (I, 14).

4.3. Applications of health chatbots

Our literature review identified five health chatbot
applications (Table 1). The following paragraphs
present these applications in an order based on their
frequency of appearance in our review.

Firstly, the most prevalent purpose was dissem-
inating health information and knowledge (1-3, 10-
12, 14). Health chatbots were equipped with various
health educational materials and information about
COVID-19 symptoms, medication, precautionary
measures (e.g. cleaning hands, wearing face masks,
etc.). These educational materials and information
were offered in different formats like texts or medical
catalogue, audio or animated clips, and maps (3, 12).

Secondly, health chatbots were utilized as self-
triage and personal risk assessment tools during
the COVID-19 pandemic (I, 2, 10-13). For example, a
chatbot developed in Brazil (12) was used for self-
screening based on measures suggested by WHO and
local health officials before ultimately recommending
or concluding the need for inpatient care. In another
instance, the chatbot in (13) was used for employees’
self-screening in order to assess the risk of COVID-19
infection before entering their workplaces. Addition-
ally, health chatbots show nearby medical services
(e.g. drive-through testing centers) and list emergency
or hotline numbers for further personal risk assess-
ment.

Thirdly, chatbots were designed for monitoring ex-
posure to the Coronavirus and providing notifications
(1, 2, 10, 13, 14). For example, the Japanese government
built COOPERA (COVID-19 Operation for Personal-
ized Empowerment to Rendersmart Prevention And
care seeking) to support the prefectural government
in assessing the epidemiological situation as well as
monitoring and following up with the high-risk group
within the country (10).

Fourthly, health chatbots were developed to track
health symptoms and mental well-being character-
istics associated with the pandemic. For example,
an application with a chatbot was developed to re-
cord health factors such as nutrition, physical ac-
tivity, etc. during mandated self-isolation periods (9,
10, 12, 14). Health chatbots were also used for tracking
mood status to mitigate the psychological effects of
COVID-19 such as anxiety, distress, and depression
that could increase due to self-isolation, fear of be-
coming infected with the Coronavirus, or the stigma
of contracting COVID-19 (9).

Fifthly, health chatbots were used to combat misin-
formation and fake news about COVID-19 (2, 3, 12). For
example, the WHO's chatbot was developed to provide
reliable information on a wide range of topics related
to COVID-19. This factual information included active
cases statistics and advice on the recommended best
medical practices to prevent the Coronavirus from
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spreading (3). Another chatbot called “COVID-19 Pre-
ventable” (2) was designed and used in Thailand to dis-
seminate timely information to the public on how to
protect oneself from COVID-19 and distinguish fake
news when prompted.

A Reference N o
Applications of health chatbots article 9) %o
Disseminating health information
& knowledge (.e.g., COVID-19 symp- [1-3.10-12,14] 7 777
toms, precautionary measures, and
medical treatments)
Self-triage and personal risk as- 1,21013] 6 66.6
sessment
Monitoring exposure and notifica- [1,2,10,12,14] 5 55.5
tions
Tracking COVID-19 symptoms and
health aspects (e.g., mental and [9,10,12,14] 4 44.4
physical status and activities)
Combating misinformation and fake
news (e.g., news, the number of ac- [2,3,12] 3 333

tive cases)

Table 1. Summary of the applications of health chatbots

4.4. Challenges of using health chatbots

Our review found that the use of health chatbots
posed many challenges social and technical system
levels. At the social system level, some health chat-
bots became virtually inactive due to the lack of in-
terest from the community (2). In addition, there was
a mismatch between how users perceived these tech-
nologies in comparison to the actual abilities pro-
vided by health chatbots (2, 9). Users’ negative percep-
tions about the chatbot integrity, benevolence, ability
to provide accurate information, and ability to pre-
serve their privacy may hinder their acceptance to
use health chatbots (9). Furthermore, people with no
access to technology or the Internet may not benefit
from these technologies, leading to missing infor-
mation encompassing the whole population and re-
ducing the accuracy of discovering and predicting in-
fected cases (2, 14).

At the technical system level, fact-checking of in-
formation while simultaneously being deployed is
challenging for a chatbot as plenty of information is
updated on a daily basis. A chatbot ability to process
and deliver correct and up-to-date information some-
times requires the intervention of multidisciplinary
teams (2). This can a challenge to chatbots in itself; in-
formation from multiple sources may not be coherent,
leaving the users looking for answers confused (2).
Additionally, current chatbots may not be develop-
mentally equipped to effectively assist with sensitive
topics such as mental health. For instance, the use of
Empathetic Natural Language Generation is not yet
considered to be sophisticated - as such, health chat-
bots may not be suitable for handling people with ner-
vous breakdown or thoughts of suicide. These serious
issues are common during pandemics, and a chatbot
inability to offer appropriate advice may leave the user
at high risk of self-harm or other disordered thinking
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(1, 2, 13). Other concerns include the need for medical
translation from “health service provider” to “layman”
to avoid jargon. This pandemic is novel, which means
people may use different words for describing the
same condition, causing misunderstanding and mis-
leading users to take inappropriate actions (2, 13).

5. DISCUSSION

Principal findings

Our literature review identified 6 studies focusing
on the development and architecture of chatbots and
only 3 detailing the user experience. In addition, the
review found no relevant publications from Australia,
Africa and the Middle East. Moreover, there were few
studies from Asia and South America. These results
indicate a need for more studies conducted in devel-
oping countries. Recent scoping reviews (15, 16) on
using conversational agents in healthcare noted a lack
of empirical studies for investigating these emerging
technologies and their effects on the end-users. These
conclusions correspond to our findings, where not
only were only three studies were found to be related
to the user experience, but the overall search pool was
limited in proportional geographical distribution of
relevant research.

These novel technologies are currently being used
most for basic tasks such as asking/answering FAQ,
automatically completing forms for users, and auto-
matically connecting the users with their doctors in
the emergency cases. In addition, health chatbots en-
able long-term data collection for tracking COVID-19
symptoms (15). This suggests that these technologies
are continuously evolving from conducting basic tasks
to more often engaging end-users through symptoms
tracking and generating reports.

Our review found that the five most common appli-
cations of health chatbots were: disseminating health
information and knowledge; self-triage and personal
risk assessment; monitoring exposure and notifica-
tions; combating misinformation and fake news; and
tracking COVID-19 symptoms and health aspects. Un-
derstanding the feasibility, safety, and effectiveness
of health chatbots to achieve these five purposes is
lacking; therefore, further research is needed to ad-
dress this gap and resolve the mismatch between the
users’ perceptions of health chatbots and the actual
applications of these tools (5). Even so, certain popu-
lations such as the geriatric population may need fur-
ther investigation on how to best utilize chatbots due
to their vulnerability to social isolation imposed by
pandemics (14), and their limited abilities to type on
small keypads on smartphones (15).

Moreover, our findings indicate that the lack of con-
sumers’ interest to use these technologies is posing
a challenge; thus, further evaluation of the popula-
tion’s acceptance of using health chatbots to combat
pandemics or future widespread illness is needed. In
addition, to best reach a large number of people in a
short period of time, it is imperative that these health
chatbots be integrated with investigation of the inte-

ORIGINAL PAPER / ACTA INFORM MED. 2020 DEC 28(4): 241-247

Health Chatbots for Fighting COVID-19: a Scoping Review

gration of health chatbots with messaging apps such
as WhatsApp and Facebook that are popular within
the target population. Statistics have shown that the
use of messaging apps is often associated with high
interest rates and utilization (16), which may assist in
resolving the issue of lack of use in some settings and
improve the long-term adoption of health chatbots
due to the popularity of the hosting apps.

Limitations of the study

In this scoping review, the classification health
chatbots’ characteristics and applications was based
on the narrative analysis of included studies; however,
no quality assessment of these articles was conducted.
Performing quality assessments is not frequently un-
dertaken in this type of research (17) due to the hetero-
geneity of designs and methodologies of the included
articles as shown in Appendix 1. Furthermore, the
exploratory nature of such reviews is not concerned
with comprehensive coverage rather than on a partic-
ular evidence (18). To overcome this limitation, the in-
clusion criteria was limited to peer-reviewed articles
as well as the details and description of the included
study aims, design and provided key outcomes.

6. CONCLUSION

This paper presents the characteristics and appli-
cations of health chatbots and discusses related chal-
lenges of using these emergent technologies during
pandemics. The use of health chatbots to combat
COVID-19 is still in its infancy. We believe that our
work will help researchers to gain better under-
standing of these novel technologies’ design and ap-
plications, which are needed for continuous improve-
ment in health chatbots’ functionalities and uses for
combating COVID-19.

e Acknowledgment: This study was funded by the Scientific Research
Deanship at Jazan University.

e Authors contribution: The author (MA) conceptualization and funding
acquisition. MA and FK screened the articles and undertook the litera-
ture review process. All authors drafted the manuscript. Both authors
have read and agreed to the published version of the manuscript.

e Conflicts of interest: None declared.

¢ Financial support and sponsorship: Nil.

REFERENCES

1. Battineni G, Chintalapudi N, Amenta F. Al chatbot design
during an epidemic like the novel coronavirus. Healthcare. MD-
PI AG; 2020 Jun 3; 8(2): 154.

1. Rodsawang C, Thongkliang P, Intawong T, Sonong A, Thitiwat-
thana Y, Chottanapund S. Designing a competent chatbot to
counter the covid-19 pandemic and empower risk communica-
tion in an emergency response system. OSIR Journal. 2020 Jun
30; 13(2).

1.  Walwema ]. The WHO health alert: Communicating a global
pandemic with WhatsApp. Journal of Business and Technical
Communication. 2020: 1050651920958507.

1. ~ WHO.WHO launches a chatbot on Facebook Messenger to com-
bat COVID-19 misinformation. Available at: https:/wwwwho.
int/news-room/feature-stories/detail/who-launches-a-chat-

245



Health Chatbots for Fighting COVID-19: a Scoping Review

246

bot-powered-facebook-messenger-to-combat-covid-19-misin-
formation

Tudor Car L, Dhinagaran DA, Kyaw BM, Kowatsch T, Joty S,
Theng YL, Atun R. Conversational agents in health care: Scop-
ing review and conceptual analysis. Journal of medical Internet
research. 2020; 22(8): e17158.

BIS Research. Global Chatbots in Healthcare Market to Reach
$498.1 Million by 2029. Available at: https:/www.prnews-
wire.com/news-releases/global-chatbots-in-healthcare-
market-to-reach-498-1-million-by-2029—300916816.ht-
ml#:~:text=12%2C%202019%20%2FPRNewswire % 2F %20
%2D%2D,by%20the % 20end % 200f%202029.

Future Society. Kurzweil Claims That the Singularity Will
Happen by 2045. Available at: https:/futurism.com/kurz-
weil-claims-that-the-singularity-will-happen-by-2045.
Colquhoun HL, Levac D, O'Brien KK, Straus S, Tricco AC, Perrier
L, Kastner M, Moher D. Scoping reviews: time for clarity in defi-
nition, methods, and reporting. Journal of clinical epidemiolo-
gy. 2014 Dec I; 67(12): 1291-1294.

Dennis AR, Kim A, Rahimi M, Ayabakan S. User reactions to
COVID-19 screening chatbots from reputable providers. Journal
of the American Medical Informatics Association. 2020 Jul 6.
Yoneoka D, Kawashima T, Tanoue Y, Nomura S, Ejima K, Shi S,
Eguchi A, Taniguchi T, Sakamoto H, Kunishima H, Gilmour S.
Early SNS-based monitoring system for the COVID-19 outbreak
in Japan: a population-level observational study. Journal of Epi-
demiology. 2020: JE20200150.

Bharti U, Bajaj D, Batra H, Lalit S, Lalit S, Gangwani A, editors.
Medbot: Conversational Artificial Intelligence Powered Chatbot
for Delivering Tele-Health after COVID-19. 2020 5th Interna-
tional Conference on Communication and Electronics Systems
(ICCES); 2020 10-12 June 2020.

Ferreira TC, Marcolino MS, Ramos I, Prates R, Ribeiro LB, Reis
Z,Pagano A, Meira Jr W, Ribeiro AL. ANA: A Brazilian Chatbot
Assistant about COVID-19. Conference: ACL 2020 Workshop on
Natural Language Processing for COVID-19 (NLP-COVID) Seat-
tle, Washington. 2020 Jul.

Judson TJ, Odisho AY, Young JJ, Bigazzi O, Steuer D, Gonzales R,
Neinstein AB. Case Report: Implementation of a Digital Chat-
bot to Screen Health System Employees during the COVID-19
Pandemic. Journal of the American Medical Informatics Asso-
ciation. 2020 Jun 12.

Meinert E, Milne-Ives M, Surodina S, Lam C. Agile require-
ments engineering and software planning for a digital health
platform to engage the effects of isolation caused by social dis-
tancing: case study. JMIR Public Health and Surveillance. 2020;
6(2): 19297.

Montenegro JLZ, da Costa CA, da Rosa Righi R. Survey of con-
versational agents in health. Expert Systems with Applications.
2019; 129: 56-67.

Messenger People. Global Messenger Usage, Penetration and
Statistics Feb 2020. https:/www.messengerpeople.com/glob-
al-messenger-usage-statistics/#:~:text=With %202 %2o0bil-
lion%20active % 20users,over %20800%20million%20ac-
tive%20users.

Pham MT, Raji¢ A, Greig JD, Sargeant JM, Papadopoulos A,
McEwen SA. A scoping review of scoping reviews: advancing
the approach and enhancing the consistency. Research Synthe-
sis Methods. 2014; 5(4): 371-385. doi: 10.1002/jrsm.1123.

McColl MA, Shortt S, Godwin M, Smith K, Rowe K, O’'Brien P,
et al. Models for integrating rehabilitation and primary care: a
scoping study. Archives of physical medicine and rehabilitation.
2009; 90(9): 1523-1531.

ORIGINAL PAPER / ACTA INFORM MED. 2020 DEC 28(4): 241-247



Health Chatbots for Fighting COVID-19: a Scoping Review

1st Au- .
thor  Country Domain/ Study Objectives Study Design Chatbot Description Key Outcomes / Results
Areas
[#Ref]

To design framework of Chatbot for remote patients to act
= an Al chatbot for the di-  Review of the design Al conversational agents that 25 medical consultant, to iden-
= - agnostic evaluation of and performance use NLP identifiesgmessa e tify symptoms based on user re-
2 = Telehealth  COVID, recommending  evaluation for AI/NLP atterns 'with artificial integili- sponses, determines severity and
= measures and con- based standalone P ence markun lanauage makes decision either to contact
@ necting patients with  chatbot applications g planguag health specialist or suggest pre-

consultants ventive actions

‘Kor-Ror Ok’ later known

To desian an official as ‘COVID-19 Preventable’

Public interactgive channels Presenting the CDC chathot, Al technology that Chatbots could provide support
% = health sur-  (chatbot) used by the Thailand’s experience  mimics human-like conversa- to government, disseminating
N E veillance by DDC for dissemin\;tin for the design, devel- tion through speech or text information, relieving call center
8= = health offiY COVID related infor—g opment, and evalua- chats built on a LINE messaging burden, delivers official risk com-
= = cials mation to the aeneral tion of ‘COVID-19 Pre-  platform, deployed using Di-  munication, Bi-lingual, with WHO
ublicg ventable’ chatbot alog flow on Google cloud. It and other official sources
P contains 262 pre-programmed
questions in Thai.
. . . ‘Health Alert’ - WhatsApp Multilingual chatbot with exten-
:E.; < P;:\r/:r;tr:\ée To\;evxlf;?:z\e thsa\g\/el-(leS th(r:ggn;mtlr\:]zm:to based chatbot with text, videos sive user base, consisting of visu-
B 2 risk com- chatbot application mimic?he actions of and emojis, provides statistics, ally appealing animation content,
§ munication HealtlprIert the user FAQs, have options of selecting  explaining detailed and specific
preferred languages steps of preventive measures
Online experiment
Preventive , with 371 pa.rtlm- Applications that conduct real - .
e < care and To understand the users”  pants who viewed time conversation in natural Participants perceived the
§ =) 1 risk com- response to COVID 19 screening session lanquage via typed text or voice chatbot to have significantly less
e L screening chatbots between patient and guag vp ability, integrity, and benevolence
munication . . commands
hotline agent (either a
chatbot or human)
Public To describe a large-scale Study of chatbot , , . Significant correlation between
% _ s health sur-  monitoring system with through testing it ﬁﬁgﬁ;ﬁe: cehratll:i;:rl:rlllt:lr_] the user interactions of the
2= 2 veillance by  chatbot functionality, with over 200,000 lows for follov?l-u pof hi h:risk chatbot based system with PCR
= - health offi-  and to evaluate itsva- ~ participants in three rou ps 9 confirmed cases indicating likely
cials lidity prefectures in Japan group benefits
1: 'Tit;:gzﬁ:t:hf;?:(} Desian architecture ‘Aapka Chikitsak’, built on Multilingual chatbot, especially
s © izptelehealth s gtem and divelo ment de- Google Cloud Platform and Fire- focusing on rural populations pro-
s= = Telehealth acting as a ersznal vir- scrintion gf ‘Aaoka base Cloud Functions, server-  viding generic healthcare infor-
@ - 9 P . P! ) p less architecture, conversa-  mation, preventive measures and
tual doctor for use in a Chikitsak’ chathot tional telehealth agent other ailments
post COVID era 9 :

AVK - shatotdowl. 2000 St o
© Preventive  To introduce a virtual Descrintion of the oped using BLiP, available on ected Easzs and communigation
i~ E care and assistant chatbot and Pt \ . WhatsApp, color codes the user P . . .
5= A risk com- describe its design ar- chatbot, it's design based on symptom criteria, of- of relevant information, with a
£ «@ L . architecture ; . ' way to prioritize users based on

munication chitecture fers educational sessions based symptoms
on FAQs ymp ’
Multiple methods:

To develop an efficient,  Design research by

reliable and dynamic direct observation, A diaital emolovee screening tool

s _ < Workplace  tool for daily screening  service design blue- A web-based chatbot with the?t was dzsiyned to minir?]ize
§ = 2 healthand  of healthcare workers print, design proto- branching logic questions friction in thgdail screenin
= safety to prevent the spread of  typing, remote us- based on screening criteria. roces: g

COVID-19 in the health- ability testing, survey P

care setting about user experi-
ence.

-Loa[s);zvtlgzli;;rhs:(?:rt Case study, to de- - Proposed medium for social inter-
= conle and their families  velo eval‘{l’ate the ADAPT CAFE — mobile app with  action and analytics platform for
£ ~ Care of the pm[;m rove their well- effect[i)(/eness and ac- voice enabled conversational Al  reporting potential COVID cases,
£ = elderly mprov I built on open source framework data about user movements and
> being during and after  ceptability of the pro- (Amazon Lex) symptoms occurrence in older
= regulated social dis- posed app ymp age arou

tancing ge group
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