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Abstract

Background: RamaCovid is a mobile health (mHealth) education system that provides the Thai population with information
about COVID-19 and self-risk assessment. RamaCovid has a chatbot system that provides automatic conversations (available 24
hours per day) and alive chat function that allows users to directly communicate with health professionals (available 4 hours per
day in the evening). The system consists of (1) COVID-19 vaccine information, (2) self-care after vaccination, (3) frequently
asked questions, (4) self-risk assessment, (5) hospital finding, (6) contact number finding, and (7) live chat with a health
professional.

Objective: This study investigates the use of and satisfaction with the RamaCovid system.

Methods: Overall, 400 people were recruited via RamaCovid by broadcasting an infographic about the study. Questionnaires
collected demographic data, users experiences of RamaCovid, and the use of and satisfaction with the system. The questions
were answered using a 5-point Likert scale. Descriptive statistics were used to describe the participant characteristics and their
use of and satisfaction with the RamaCovid system. The Mann-Whitney U test was performed to examine the difference in use
and satisfaction between the adult and older adult groups.

Results:  The participants showed high use of and satisfaction with the RamaCovid system. They used the information to take
care of themselves and their family, and they gained information about their COVID-19 risk. The users were satisfied with the
system because the information was easy to understand, trustworthy, and up to date. However, the older adult group had lower
use of and satisfaction with the system compared to the adult group.

Conclusions: RamaCovid is an example of the successful implementation of mHealth education. It was an alternative way to
work with the call center during the COVID-19 pandemic and increased access to health information and health care services.
Providing ongoing updated information, improving the attractiveness of the mediainformation, and the age group difference are
important issues for further system development.
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Introduction

Background

COVID-19isacommunicable disease of the respiratory system
and is caused by infection with SARS-CoV-2. This virus was
first detected in Wuhan, Hubei Province, China, in December
2019 [1]. COVID-19 rapidly spread to several countries, and
by March 31, 2020, approximately 172 countries reported a
total of nearly 750,000 cases and over 3300 deaths [2]. As of
April 3, 2022, more than 489 million cases and more than 6
million deaths have been reported worldwide [3]. The first
confirmed case of COVID-19in Thailand was a Chinesetourist
in Bangkok and was identified on January 13, 2020 [4]. The
first Thai COVID-19 patient wasidentified on January 31, 2020.
The initial wave of infection occurred in March 2020 and
stemmed from an outbreak of clusters related to Boxing
Stadium; this outbreak caused widespread disease and
continuoudly increasing numbers of patients[5]. The COVID-19
vaccination program in Thailand was launched in March 2021
with 2 types of vaccine platforms, an inactivated virus vaccine
(SINOVAC) and avira vector vaccine (Oxford-AstraZeneca).
Health care professionals were the first to receive vaccination.
By May 2021, older adults and high-risk populations were able
to reserve a vaccine appointment via an official COVID-19
vaccine app, with mass vaccinations beginning in June 2021.

COVID-19 is an emerging disease that can be transmitted to
and between humans through contact with secretions. It is spread
through small and large droplets that carry the virus and enter
the body through the eyes, nose, and mouth [6]. The most
common symptoms are fever, cough, sneezing, shortness of
breath, and fatigue, but severe acute respiratory distress can
also occur [7,8]. The incubation period of the virus is
approximately 2-14 days, and the virus can be transmitted by
asymptomatic individuals [9]. Thai people were aware of and
concerned about COV1D-19, and they needed information about
this disease, such as how to recognize symptoms, information
about its transmission, how to conduct self-assessment, how to
access COVID-19 testing (reverse transcription polymerase
chain reaction [RT-PCR]), and disease prevention techniques.
In addition, when the COVID-19 vaccination program was
launched, some people were hesitant or refused immunization
because they were concerned about the safety and potential side
effects of the vaccines. People needed information about the
vaccines to help them make informed vaccination decisions.

Hotlines connected to call centers have been essentia in
pandemic situations and emergencies because they provide a
communication channel for people to access up-to-date
information. Hotlines are easily accessible, and they reduce
exposure and disease spread. Call centers can also congtitute a
multichannel communication system and conduct telephone
triage to reduce travel and congestion in hospitals. They can
provide advice and information about COVID-19 prevention
behaviors and inform people about how to conduct
self-assessment [10]. In Thailand, a COVID-19 call center
associated with the Ramathibodi School of Nursing was
established in March 2020. The call center workers provided
information about COVID-19 triage by communicating
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guidelines on clinical practice, diagnosis, treatment, and the
prevention of health care-associated COVID-19infection[11],
as well as providing general COVID-19 education. The aim
was to enhance people’s knowledge and understanding and
relieve doubts and anxiety about COVID-19. Frequently asked
guestions were primarily about self-risk assessment, disease
information and treatment, and prevention behaviors. However,
there was limited service time; thus, many people could not
access this service. Digital health or mobile health (mHealth)
is an alternative way to increase communication in accordance
with current needs.

Digital health, specifically mHealth, is defined as the use of
mobile devices and other communication technologies to
improve the quality of health care and the coverage of care by
increasing accessto health information services[12,13]. Maobile
technologies are capable of multifaceted functions through the
rapid dissemination of information, alowing for timely risk
stratification and providing alerts. They can aso provide easy
accesstoinstitutional protocolsand guidelines, be usedin early
diagnosis, help identify transmission paths, and promote coping
behaviors in the genera population [13]. Mobile technology
disseminated up-to-date and validated information about
SARS-CoV-2 for health care professionals [14].

Today, most people can access a mobile telephone daily, and
mobile phones are often used for social communication,
searching for information, and entertainment. The International
Telecommunication Union reportsthat over than 7 billion people
use mobile telephones. In 2021, an estimated 4.9 hillion people
used the internet, or roughly 63% of the world's population
[15]. In Thailand, approximately 50.1 million people use the
internet, which is more than 75% of the total population (66.5
million people), and 95.3% of the users use the internet for
social mediacommunication via apps, such as Facebook, Line,
and Instagram. Lineisthe most popular online communication
channel in Thailand and is used by 98.5% of Thai internet users
(approximately 47 million people) [16]. Thus, mHealth that is
accessed via Line should be developed to respond to and
communicate with the public during the COVID-19 pandemic
in Thailand.

RamaCovid

RamaCovid isaLine Official Account (Line OA) belonging to
the Line app. It was developed using information recorded by
the COVID-19 call center servicein accordance with frequently
asked questions. Theteam designed and trained a chatbot system
that could carry out automatic chat conversations. The
information provided by the chatbot was validated by infectious
disease specialists and was updated following the Ministry of
Public Health guidelines before the chatbot became available
to the genera public. Information is provided in the form of
text messages, infographics, links, telephone numbers, and the
Globa Positioning System (GPS) locations of hospitals. This
system can be accessed 24 hours a day. RamaCovid aso
providesalive chat function, where health professionalsdirectly
talk with people who have complex questions; this service is
available for 4 hours per day in the evening (4:00-8:00 p.m.).
The first version of RamaCovid was launched on March 11,
2021. Approximately 11,726 people initialy added friends in
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the RamaCovid Line OA. At present, it reaches up to 63,000
people. Many people use the system daily to find information,
with approximately 3129-11,030 users per month (mean 5414,
SD 2284.05), depending on the COVID-19 situation. Use and
satisfaction are critical indicators that can help improve the
system. Thus, we examined people's use of and satisfaction
with the RamaCovid system.

Methods

Participant Recruitment

The sample size was calculated using Yamane's [17] formula
The total sample size was 400, and the participants were
recruited between September 1 and 4, 2021. The participants
were people who added friends using RamaCovid and met the
following inclusion criteria: (1) aged 18 years or older, (2) had
used the RamaCovid system at least once, and (3) were willing
to participatein the study. The participantswere recruited online
viathe RamaCovid system by broadcasting an infographic about
the study, along with a link and quick response (QR) code
through which documents were sent to the potential participants.
If aperson waswilling to participate in the study, they selected
the “Accept” button. They then filled out 2 questionnaires via
Google Forms. The participants who completed both
questionnaires were included in the study.

Instruments and Variables

RamaCovid

RamaCovidisamultifaceted mHealth system that guides people
to conduct a self-risk assessment and provides COVID-19
education. It consists of 2 functions, a chatbot and a live chat
function. The users access the system by choosing the main
menu and typing questions or their needs in the textbox. The

Figure 1. Screenshot of the RamaCovid main menu.
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main menu consists of (1) COVID-19 vaccine information, (2)
self-care after vaccination, (3) frequently asked questions, (4)
risk assessment, (5) hospital finding, (6) contact number finding,
and (7) live chat with health professionals (Figure 1). The
chatbot system was developed to provide automatic chat
conversations via text messages; it aso provides links and
infographics. The chatbot can be accessed 24 hours a day. The
chatbot is called Somjeed and simulates a conversation with
the user. These conversations include information about
COVID-19 self-risk assessment, classifying the user’srisk level,
and providing advice in accordance with the user’s risk based
on guidelinesfor clinical practice, diagnosis, treatment, and the
prevention of health care-associated COVID-19 infection
(Figure 2) [11]. Those at high risk or patientsunder investigation
are helped to find the nearest hospital for SARS-CoV-2 RT-PCR
testing (Figure 3). Phone numbers are provided for the
COVID-19 call center, the emergency hotline, health insurance
companies, hospitals, and other health care centers. The chatbot
also provides information about COVID-19 characteristics,
disease prevention measures, transmission, diagnosis and
treatment, quarantine management, self-care measures, and
vaccine information (Figure 4). The live chat function is
provided for people who have complex questions. When the
users choose the live chat on the main menu or type “talk to
health professional” in the textbox, the system switches to the
live chat function. It is available for 4 hours per day from 4:00
to 8:00 p.m. and is staffed by health professionals. In addition,
when there are pressing issues about which people are unsure
or when there is an urgent need to disseminate information to
the public, we can provide this information via infographics
that are broadcast to the system. The system is constantly
updated with essential issues and information. For example,
vaccineinformation was added to the system’s main menu when
the vaccine program was launched in Thailand.
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Figure 2. Screenshot of the RamaCovid risk assessment menu.
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Figure 3. Screenshot of RamaCovid for the location for the RT-PCR test. RT-PCR: reverse transcription polymerase chain reaction.
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Figure4. Screenshot of RamaCovid COVID-19 vaccine information.
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Data Collection I nstruments

A series of 8 questions was used to collect general information
and information about the users' experience with the RamaCovid
system. The following information was collected: age, gender,
residential area, education level, history of COVID-19, internet
source for seeking health information, how the user became
awvare of the RamaCovid system, and expectations for
RamaCovid. Information about the users’ experience with
RamaCovid and the usability of the information provided by
RamaCovid was explored through 8 questions with 2 responses
(1=ever/useful, O=never/useless). It covered thefollowing topics:
risk assessment, self-care behaviors, finding hospital locations,
finding telephone numbers, vaccine knowledge, postvaccination
behaviors, frequently asked questions, and the live chat with
health professionals.

We developed use and satisfaction questionnaires. The use
guestionnaire consisted of 10 itemsthat were scored on a5-point
Likert scale. The highest score (5 points) indicated significant
use, while the lowest score (1 point) indicated low use. The
sati sfaction questionnaire consisted of 2 parts. Part 1 comprised
16 items related to the system’'s content, appearance,
implementation, and overall user satisfaction and were scored
using a 5-point Likert scale; the highest score (5 points)
indicated very high satisfaction, whilethelowest score (1 point)
indicated low satisfaction. Part 2 consisted of open-ended
guestions that solicited the user’s opinions about the problems
and obstacles in using the system and suggestions for
improvement. Both questionnaires underwent content validity
confirmation by 3 experts and had an acceptable level of 1.00.
Theinternal consistency indicated by Cronbach a was .849 for
the use questionnaire and .942 for part 1 of the satisfaction
guestionnaire.

Ethical Considerations

This study was approved by the Committee on Human Rights
Related to Research Involving Human Subjects, Faculty of
Medicine, Ramathibodi Hospital, Mahidol University (# COA.
MURA?2021/265). Before starting the research, the researchers
introduced themselves and gave information to the participants
about the research objective, datacollection, and the benefit the
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participants would receive. If the participants were willing to
participate in this research, the survey system requested the
participants to click “Accept” at the bottom instead of signing
theinformed consent form. The participants coul d accept, refuse,
or withdraw from participate in this research at any time. Their
decision did not affect their lives and standard service, and the
datawere kept confidential and presented in the overall results.

Statistical Analysis

Descriptive statistics (frequency, percentage, range, mean, and
SD) were used to describe the participant characteristics and
their use of and satisfaction with the RamaCovid system. The
Mann-Whitney U test was performed to examine the difference
in use and sati sfaction between the adult and older adult groups
due to the data being not normally distributed. Qualitative data
collected from the open-ended questions were categorized into
use and satisfaction themes. Each theme was summarized and
explained in an overview to support quantitative data.

Results

Participant Characteristics

Overall, 400 people completed the online questionnaires. The
agesranged from 18 to 83 years, with amean age of 46.79 (SD
13.49). Most participants were women (n=273, 68.25%), had
abachelor'sdegree (n=187, 46.75%), lived in Bangkok (n=200,
50%), and had no history of COVID-19 (n=367, 91.75%). The
appsthat users most often used to seek health information were
Line (n=308, 77%), Facebook (n=283, 70.75%), and YouTube
(n=245, 61.25%). The participants became aware of RamaCovid
vialcon (n=98, 24.5%), arecommendation from their Line OA
(n=73, 18.25%), the School of Nursing website (n=66, 16.5%),
and Facebook (n=62, 15.5%). The most prominent expectations
for RamaCovid included being provided with self-care
knowledge (n=316, 79%), finding ahospital for RT-PCR testing
(n=295, 73.75%), and obtaining vaccine information (n=289,
72.25%); see Table 1. The most valuable topicsin RamaCovid
were information about self-care (n=270, 67.5%), vaccines
(n=225, 56.25%), self-risk assessment (n=198, 49.5%), and
self-care after vaccination (n=198, 49.5%).
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Table 1. Participant characteristics and expectations for the RamaCovid system.

Characteristics Participants (N=400), n (%)

Age (years): range 18-83 years, mean 46.79, SD 13.49

18-29 47 (11.75)
30-39 74 (18.50)
40-49 103 (25.75)
50-59 97 (24.25)
60 and over 79 (19.75)
Gender
Men 127 (31.75)
Women 273 (68.25)
Education
Primary level and lower 12 (3.00)
Secondary level and diploma 101 (25.25)
Bachelor’s degree 187 (46.75)
Postgraduate 100 (25.00)

Residential area

Bangkok 200 (50.00)
Central 108 (27.00)
West 34 (8.50)
Northeast 17 (4.25)
East 16 (4.00)
North 14 (3.50)
South 11 (2.75)
History of COVID-19
No 367 (91.75)
Yes 33(8.25)
Sourcefor seeking health information
Google 332 (83.00)
YouTube 245 (61.25)
Line 308 (77.00)
Facebook 283 (70.75)
School of Nursing website 214 (53.50)
Instagram 49 (12.25)
Twitter 47 (11.75)
Other (friends/staff/book) 17 (4.25)

How one became aware of RamaCovid

Icon 98 (24.50)
Official Line account menu 73 (18.25)
School of Nursing website 66 (16.50)
Facebook 62 (15.50)
QR?code 34 (8.50)
Timeline 29 (7.25)
Friends 29(7.25)
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Characteristics Participants (N=400), n (%)
Other 9(2.25)

Expectations for RamaCovid
Self-care 316 (79.00)
Find location for RT-PCR® testi ng 295 (73.75)
Vaccine information 289 (72.25)
Self-risk assessment 252 (63.00)
Monitor situation 171 (42.75)
Live chat with health professional 156 (39.00)
Obtain test results 112 (28.00)

Most useful topicsin RamaCovid
Self-care 270 (67.50)
Vaccine information 225 (56.25)
Self-care after vaccination 198 (49.50)
Self-risk assessment 198 (49.50)
Find telephone numbers 128 (32.00)
Find location for RT-PCR testing 125 (31.25)
Live chat with health professionals 112 (28.00)
Frequently asked questions 73 (18.25)

3QR: quick response
PRT-PCR: reverse transcri ption polymerase chain reaction.

The most used RamaCovid menu selections were to obtain
information about the vaccines (n=254, 63.5%), self-care
knowledge (n=248, 62%), and self-care after vaccination
(n=222, 55.5%). The users who accessed RamaCovid had high
satisfaction in each area (mean 4.15-4.49, SD 0.62-0.8). The

in a live chat with a health professional, sought information
about self-care after vaccination, or sought telephone numbers.
Considering the age group, the adult group had a higher
satisfaction in their experience of using the RamaCovid menu
compared to the older adult group (Table 2).

highest mean satisfaction scores were for users who engaged

Table 2. Experience (satisfaction) of using the RamaCovid system.

RamaCovid menu Overall (N=400) Adults (18-59 years, n=321) Ol der) adults (60 years and over,
n=79

n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD)
Vaccine information 254(63.50) 4.24 (0.68) 203(63.24) 4.26 (0.70) 51(64.56)  4.18(0.59)
Self-care knowledge 248(62.00) 4.18(0.66) 190(59.19) 4.24 (0.65) 58(73.42)  3.97(0.65)
Self-care after vaccination 222(55.50) 4.34(0.62) 174(54.21) 4.36 (0.59) 48(60.76)  4.27(0.71)
Self-risk assessment 208(52.00) 4.21(0.70) 167(52.02) 4.22(0.71) 41(51.90)  4.20(0.64)
Find location for RT-PCR® testing 129(32.25) 4.15(0.70) 103(32.09) 4.19 (0.67) 26(3291)  3.96(0.77)
Find telephone numbers 124(31.00) 4.25 (0.80) 99(30.84) 4.31(0.79) 25(31.65)  4.00(0.82)
Frequently asked questions 117(29.25) 4.18 (0.66) 94 (29.28) 4.32(0.66) 23(29.11)  3.91(0.60)
Live chat with health professionals 86(21.50) 4.49 (0.78) 64 (19.94) 4.58(0.77) 22(27.85)  4.23(0.75)

3RT-PCR: reverse transcription polymerase chain reaction.

areas were ways to prevent COVID-19 (mean 4.45, SD 0.63),
self-care information (mean 4.37, SD 0.64), and information
about taking care of the family (mean 4.37, SD 0.67). The 3
lowest-use areas were information about RT-PCR testing,
releasing anxiety, and looking at frequently asked questions.

Use of and Satisfaction With RamaCovid

RamaCovid provides COVID-19 information to users. The
peoplewho used RamaCovid had high use (mean 4.37, SD 0.63)
and satisfaction (mean 4.30, SD 0.70) scores. The top 3 use
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Theadult group had ahigher average score of usethantheolder  (P=.002), enhancing self-care confidence (P=.031), using
adult group in al topics (Figure 5). The results showed a information for my friends (P=.001), using information to
significant difference in use between adults and older adultsin  answer my questions (P=.029), and using information for
self-care information (P=.014), recognizing my own risk planning testing (P=.015); see Table 3.

Figure5. Use of the RamaCovid system.
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Table 3. Use (Mann-Whitney U test) of the RamaCovid system (N=400).

Kittipimpanon et a

Topics and age group Mean (SD) Mean rank Sum of ranks
Can use information to prevent COVID-19 (P=.065)

Overall 4.45 (0.68) N/AR N/A

Adults 4.47 (0.63) 205.20 65,868.50

Older adults 4.34 (0.62) 181.41 14,331.50
Can use information for self-care (P=.014)

Overall 4.37 (0.68) N/A N/A

Adults 4.41(0.62) 206.77 66,372.50

Older adults 4.20 (0.69) 175.03 13,827.50
Can use information for take care my family (P=.194)

Overall 4.37 (0.68) N/A N/A

Adults 4.40 (0.66) 203.84 65,432.50

Older adults 4.28 (0.73) 186.93 14,767.50
Can recognize my own risk of COVID-19 (P=.002)

Overall 4.28 (0.68) N/A N/A

Adults 4.33(0.65) 208.55 66,945.00

Older adults 4.08 (0.66) 167.78 13,255.00
Can enhance self-care confidence (P=.031)

Overall 4.27 (0.68) N/A N/A

Adults 4.30 (0.69) 206.09 66,155.00

Older adults 4.14 (0.64) 177.78 14,045.00
Can use information for my friends (P=.001)

Overall 4.25 (0.68) N/A N/A

Adults 4.31(0.72) 209.32 67,191.50

Older adults 4.04 (0.67) 164.66 13,008.50
Can answer my questions (P=.029)

Overall 4.20 (0.68) N/A N/A

Adults 4.24 (0.73) 206.26 66210.50

Older adults 4.05 (0.70) 177.08 13989.50
Can reduce my anxiety (P=.378)

Overall 4.19 (0.68) N/A N/A

Adults 4.20 (0.76) 202.82 65,106.50

Older adults 4.14(0.71) 191.06 15,093.50
Can use information for planning testing (P=.015)

Overall 4.17 (0.68) N/A N/A

Adults 4.21 (0.76) 206.87 66,406.00

Older adults 4.01 (0.67) 174.61 13,794.00
Overall use (P=.057)

Overall 4.37 (0.68) N/A N/A

Adults 4.40 (0.63) 205.39 65,930.50

Older adults 4.25 (0.63) 180.63 14,269.50

8N/A: not applicable.
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The 3 satisfaction areas with the highest scores were the
information being clear and easy to understand (mean 4.34, SD
0.68), the information being trustworthy and up to date (mean
4.31, SD 0.68), and the information about COVID-19 patient
self-care (mean 4.26, SD 0.68). The lowest satisfaction scores
were for the information provided being attractive, interesting,

Figure 6. Satisfaction with the RamaCovid system.
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having variety, and being easy to use. The adult group had a
higher average score of satisfaction than the older adult group
in al topics (Figure 6). The results showed a significant
difference in satisfaction between adults and older adults in
attractiveness (P=.007) and overall satisfaction (P<.001); see
Table 4.
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Table 4. Satisfaction (Mann-Whitney U test) with the RamaCovid system (N=400).

Topics and age group Mean (SD) Mean rank Sum of ranks
Clear and easy to understand (P=.085)

Overall 4.34(0.68) N/AR N/A

Adults 4.36 (0.65) 204.93 65,784.00

Older adults 4.24(0.63) 182.48 14,416.00
Trustworthy and up to date (P=.10)

Overall 4.31(0.68) N/A N/A

Adults 4.34 (0.68) 204.75 65,726.00

Older adults 4.22 (0.65) 183.22 14,474.00
Information about COVID-19 patient self-care (P=.087)

Overall 4.26 (0.68) N/A N/A

Adults 4.29 (0.70) 204.93 65,783.00

Older adults 4.16 (0.63) 182.49 14,417.00
Meetsthe need (P=.126)

Overall 4.19 (0.68) N/A N/A

Adults 4.21 (0.70) 204.47 65,635.50

Older adults 4.09 (0.70) 184.36 14,564.50
Easy to use (P=.111)

Overall 4.21 (0.68) N/A N/A

Adults 4.24 (0.73) 205.58 65,992.00

Older adults 4.09 (0.68) 179.85 14,208.00
Clear menu and easy-to-find information (P=.051)

Overall 4.17 (0.68) N/A N/A

Adults 4.21 (0.73) 205.60 65,997.00

Older adults 4.04(0.72) 179.78 14,203.00
Interesting, with variety (P=.111)

Overall 4.12 (0.68) N/A N/A

Adults 4.15 (0.77) 204.71 65,712.00

Older adults 4.01(0.73) 183.39 14,488.00
Attractiveness (P=.007)

Overall 4.06 (0.68) N/A N/A

Adults 4.11 (0.75) 207.59 66,636.00

Older adults 3.87(0.71) 171.70 13,564.00
Overall satisfaction (P<.001)

Overall 4.30 (0.68) N/A N/A

Adults 4.36 (0.69) 211.88 68,014.00

Older adults 4.03(0.62) 154.25 12,186.00

8N/A: not applicable.

Users Opinions and Suggestions for RamaCovid

The opinions provided by the users indicated that RamaCovid
provides a benefit to them. The users could access COVID-19
information about self-risk assessment and self-care and how
to prevent COVID-19. RamaCovid was an additional channel

https://formative.jmir.org/2023/1/e43639

RenderX

for accessing up-to-date information. Furthermore, it was easier
to accessthan the call center, especially during peak times. The
live chat feature was a favorite functionality because it gave
peopl e theinformation they needed and lowered their stressand
anxiety. The usersvalued the expertise of the staff and suggested
extending the service time for the live chat. The self-risk
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assessment system helped the user decide whether to go to the
hospital; thus, it reduced travel and congestion in hospitals.
Up-to-date information was a critical issue for the users, and
there should be continual improvement and updates as the
COVID-19 pandemic unfolds. Users wanted to know the most
up-to-dateinformation at both national and international levels.
They also wanted the system to be linked to the vaccination
reservation system and to expand to other common diseases.
Making theinformation attractive and interesting isachallenge
for system improvement. For example, users recommended
cartoon animations to increase the system'’s attractiveness and
attract children and adolescents' attention.

Discussion

Principal Results

This study found that many older adults could access the
RamaCovid system. Compared to similar previous studies, more
participants were young and middle-aged adults [18,19]. The
oldest study participant was 83 years old; however, only 1in5
RamaCovid users was aged 60 years or over. Nevertheless, this
finding impliesthat older adults can use RamaCovid. However,
previous studies have shown that older adults can have
limitations in accessing mHealth, such as reduced willingness,
alack of internet connection, and low information technology
literacy [20-23]. A previous study found that government and
family support could empower older adults to increase their
accessibility to mHealth, which improved their health during
the COVID-19 pandemic [21]. Thus, preparing for this support
should be aconcernin anticipation of future disease pandemics.

The results reveded that RamaCovid can meet users
expectations, and the system received positive use and
satisfaction evaluations. These results indicated the successful
implementation of RamaCovid. Thesefindingsalign with many
previous studiesfrom Indonesia, the Netherlands, South Korea,
and Saudi Arabia, where mHealth apps have been accepted and
used by citizens. These apps have effectively managed services
and delivered health information during the pandemic [24-28].
In addition, the findings are consistent with previous studies
that demonstrated the usefulness of mHealth apps during the
COVID-19 pandemic in the general population [29] and health
professiona s[14]. The success of RamaCovid might be because
itisamultifaceted system that includes risk assessment, hospital
GPS location information, COVID-19 education, updated
vaccine information, and the ability to live-chat with a health
professional. In particular, the call center experiences helped
us design specific functions to meet users' needs.

The automatic chatbot was designed by trandating information
into text, videos, and infographics, with the aim of helping
people more easily understand the information. The GPS
location and telephone numbers of nearby hospitals were also
provided to help people find a nearby hospital for RT-PCR
testing. These functions may have led to high use and
satisfaction. This study revealed that the RamaCovid system
can provide health information and is an alternative way to work
with the call center during a pandemic crisis.

https://formative.jmir.org/2023/1/e43639
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The findings showed that the live chat function is vital for
communicating with experts and health professionals, and this
function had the highest satisfaction among experienced users.
Moreover, the information and opinions provided by the
participants indicated that the live chat function was able to
address their concerns and helped reduce their anxiety. They
recommended expanding the service time of the live chat
function. The findings revealed that users with complicated
problems or anxiety needed to communicate with a health
professional directly, which is in accordance with previous
studies that showed communicating with a health professional
could decrease one'sanxiety [30,31]. Thus, alive chat function
should be seriously considered when developing mHealth
systemsin future pandemics.

Although older adults had high use and satisfaction with
RamaCovid, they had average scores|ower than the adult group.
The reason may be that older adults have more expectation for
the system. RamaCovid provides self-risk assessment and health
education; however, it cannot support hospital services, such
as transportation, hospital admission, and vaccination
reservation. For example, although older adults could find the
location for COVID-19 testing from the system, they could not
go to the hospital by themselves and needed the transportation
system to take them to the hospital. Moreover, during the crisis
situation, older adults got a COVID-19 infection at that time
and they wanted to find a hospital for admission. These reasons
may affect the use of the RamaCovid system in older adultsin
terms of self-care, self-care confidence, answering their
guestions, and information for planning testing. The self-risk
assessment function needs the information before classifying
the user’s risk level. Previous studies have shown that privacy
and confidentiality are barriersto using mHealth in older adults
[32]; hence, older adults may be concerned about the privacy
and confidentiality of their information and they did not continue
to complete the form and get the result.

Regarding satisfaction, older adults had lower satisfaction than
adults, especially with regard to attractiveness. The reason may
be that older adults may be unfamiliar with the function of
RamaCovid, which isadifferent platform than what they used.
In addition, older adults may have physical limitations, such as
adecreasein visual acuity, effecting reading and typing ability.
Some chatbot responses of this system were provided in text
messages, which contributed to the difficulty in reading and
understanding for older adults. The new platform and physical
limitation were reported in previous studies as barriers
influencing satisfaction in older adults [33].

The system's credibility increased people'strust in RamaCovid
and made it more likely that they would follow the advice. The
results showed that users accepted the information from the
system because they perceived it astrustworthy and up to date.
Accurate and up-to-dateinformation is critical when developing
an mHealth system.

Although RamaCovid provides information about COVID-19
and self-risk assessment, the users advocated for a more
comprehensive 1-stop service for COVID-19 issues via the
system. For example, the users suggested that RamaCovid be
integrated with the vaccination reservation system and be able
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to help people with COVID-19 find a hospital for admission.
Thesefunctional deficitsarethe limitations of this system. Thus,
a 1-stop service system is a remaining challenge for the next
step in the pandemic response. The system could also be
improved with attractive and interesting media to increase user
satisfaction and broaden the accessibility to all age groups.

Limitations

Thisstudy included peopl e who can access amobile phone, and
most participants had a high education level. Thus, the sample
does not represent the general Tha population, and
generalizability is limited. Additionally, this system is not
provided in the English languagefor foreignersin Thailand and
voice messages for people with disabilities.

Future Research

Further research should determine the effect of this system on
knowledge and health literacy in this population. In addition, a
1-stop service app, an English version, and voice messages

Kittipimpanon et a

should be devel oped for the next step in the pandemic response
or other situations. mHealth for patients with noncommunicable
diseases should be developed to provide self-care information
using a chatbot system and health counseling with experts and
health professionals vialive chat in the long run.

Conclusion

This study investigated the multifaceted RamaCovid mHealth
system and found that it has been beneficial for communicating
with the public during the COVID-19 pandemic. It was an
alternative way to work with the call center and increased access
to health information and health care services. People can use
the information obtained from the system to take care of
themselves and their families. The live chat function allowed
direct communication with health professionals, reducing the
users anxiety. Providing ongoing updated information,
improving the attractiveness of the media information, and
considering age group differences are important issues for
further system development.

Acknowledgments

The system devel opment in this study was supported by the Ministry of Digital Economy and Society, Royal Thai Government,
Thailand. The research was supported by a research grant from the Ramathibodi School of Nursing, Faculty of Medicine,

Ramathibodi Hospital, Mahidol University, Thailand.

The authors gratefully acknowledge A ssociate Professor Dr Kumthorn Malathum and Associate Professor Dr Pornthip Maathum
for their expertise, suggestions, and validation of theinformation contained in RamaCovid. We sincerely thank all staff members
of the Ramathibodi School of Nursing who are on the RamaCovid team for their support and feedback during system devel opment

and for their work on the live chat system.

Data Availability

The data sets generated and analyzed during the study are available from the corresponding author upon reasonable request.

Conflictsof Interest
None declared.

References

1.  Dhar Chowdhury S, Oommen AM. Epidemiology of COVID-19. J Dig Endosc 2020 May 16;11(01):3-7. [doi:

10.1055/s-0040-1712187)

2. World Health Organization. Coronavirus disease 2019 (COV1D-19) Situation Report — 71. 2020. URL: https.//www.who.int/
docs/default-source/coronaviruse/situation-reports/20200331-sitrep- 71-covid-19.pdf ?sfvrsn=4360e92b_4 [accessed

2022-12-30]

3. World Health Organization. COVID-19 Weekly Epidemiological Update - 5 April 2022 Edition 86. 2022. URL: https./
/www.who.int/docs/defaul t-source/coronaviruse/situation-reports/20220405_ weekly epi_update 86.

pdf ?sfvrsn=3f01a460 4& download=true [accessed 2022-12-30]

4.  Ratnarathon A. Coronavirus infectious disease-2019 (COVID-19) : a case report, the first patient in Thailand and outside
China. J Bamrasnaradura Infect Dis Inst 2019;14(2):117-123 [FREE Full text]

5. MaromeW, Shaw R. COVID-19 Responsein Thailand and itsimplications on future preparedness. Int J Environ Res Public
Health 2021 Jan 26;18(3):1089 [FREE Full text] [doi: 10.3390/ijerph18031089] [Medline: 33530526]

6. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et a. The incubation period of coronavirus disease 2019
(COVID-19) from publicly reported confirmed cases: estimation and application. Ann Internal Med 2020 May

05;172(9):577-582. [doi: 10.7326/m20-0504]

7. HuangC,Wang, Li X, RenL, Zhao J, Hu Y, et a. Clinical features of patients infected with 2019 novel coronavirusin
Wuhan, China. Lancet 2020 Feb;395(10223):497-506. [doi: 10.1016/50140-6736(20)30183-5]

8. WangD, HuB, HuC, ZhuF Liu X, Zhang J, et a. Clinical characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumoniain Wuhan, China. JAMA 2020 Mar 17;323(11):1061-1069 [FREE Full text] [doi:

10.1001/jama.2020.1585] [Medline: 32031570]

https://formative.jmir.org/2023/1/e43639

JMIR Form Res 2023 | vol. 7 | e43639 | p. 13
(page number not for citation purposes)


http://dx.doi.org/10.1055/s-0040-1712187
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200331-sitrep-71-covid-19.pdf?sfvrsn=4360e92b_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200331-sitrep-71-covid-19.pdf?sfvrsn=4360e92b_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20220405_weekly_epi_update_86.pdf?sfvrsn=3f01a460_4&download=true
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20220405_weekly_epi_update_86.pdf?sfvrsn=3f01a460_4&download=true
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20220405_weekly_epi_update_86.pdf?sfvrsn=3f01a460_4&download=true
https://he01.tci-thaijo.org/index.php/bamrasjournal/article/download/241494/164620/
https://www.mdpi.com/resolver?pii=ijerph18031089
http://dx.doi.org/10.3390/ijerph18031089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33530526&dopt=Abstract
http://dx.doi.org/10.7326/m20-0504
http://dx.doi.org/10.1016/s0140-6736(20)30183-5
https://europepmc.org/abstract/MED/32031570
http://dx.doi.org/10.1001/jama.2020.1585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32031570&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Kittipimpanon et al

9.

10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

GaoY, LiuR, Zhou Q, Wang X, Huang L, Shi Q, COVID-19 Evidence Recommendations Working Group. Application
of telemedicine during the coronavirus disease epidemics: arapid review and meta-analysis. Ann Trans Med 2020
May;8(10):626 [FREE Full text] [doi: 10.21037/atm-20-3315] [Medline: 32566563]

Centers for Disease Control and Prevention. Managing Calls and Call Centers during a Large-Scale Influenza Outbreak:
Implementation Tool. 2009. URL: https://www.cdc.gov/h1niflu/call centers.htm [accessed 2022-12-30]

Department of Disease Control, Ministry of Public Health. Guidelines on Clinical Practice, Diagnosis, Treatment, and
Prevention of Healthcare-Associated Infection for COVID-19. 2020. URL : https://ddc.moph.go.th/viral pneumonia/eng/
file/quidelines/g_ CPG_28jan21.pdf [accessed 2022-12-30]

World Health Organization. mHealth: Use of Appropriate Digital Technologies for Public Health: Report by the
Director-General. 2018. URL : https.//apps.who.int/iris/bitstream/handle/10665/274134/B142 20-en.

pdf ?sequence=1& isAllowed=y [accessed 2022-12-30]

TeixeiraR, Doetsch J. The multifaceted role of mobiletechnol ogies asastrategy to combat COV1D-19 pandemic. Epidemiol
Infect 2020 Oct 13;148:€244. [doi: 10.1017/s0950268820002435]

Zamberg |, Manzano S, Posfay-Barbe K, Windisch O, Agoritsas T, Schiffer E. A mobile health platform to disseminate
validated ingtitutional measurements during the COV1D-19 outbreak: utilization-focused evaluation study. IMIR Public
Health Surveill 2020 Apr 14;6(2):€18668 [FREE Full text] [doi: 10.2196/18668] [Medline: 32250958]

International Telecommunication Union. Measuring Digital Development: Facts and Figures 2021. URL : https:.//www.
itu.int/en/I TU-D/Stati stics/Documents/facts/Factskigures2021.pdf [accessed 2022-12-30]

ETDA. Thailand Internet User Behavior 2020. URL : https.//www.etda.or.th/th/Useful -Resource/publications/
Thailand-Internet-User-Behavior-2020 Slides.aspx [accessed 2022-12-30]

Yamane T. Statistics. In: Statistics: An Introductory Analysis 3rd Edition. New York, NY: HarperCollins; 1973.
KondylakisH, Katehakis DG, Kouroubali A, Logothetidis F, Triantafyllidis A, Kalamaras|, et al. COVID-19 mabile apps:
asystematic review of theliterature. JMed Internet Res 2020 Dec 09;22(12):€23170 [FREE Full text] [doi: 10.2196/23170]
[Medline: 33197234]

Al RA, Chong C, Tang L. Using mHealth appsin health education of school children with chronic disease during COVID-19
pandemic era. In: Emerging Technologies during the Era of COVID-19 Pandemic. Cham: Springer; 2021:305-317.

Wang Y, Min J, Khuri J, Xue H, Xie B, Kaminsky L, et a. Effectiveness of mobile health interventions on diabetes and
obesity treatment and management: systematic review of systematic reviews. IMIR Mhealth Uhealth 2020 Apr 28;8(4):€15400
[FREE Full text] [doi: 10.2196/15400] [Medline: 32343253]

Abbaspur-Behbahani S, Monaghesh E, Hajizadeh A, Fehresti S. Application of mobile health to support the elderly during
the COVID-19 outbresk: a systematic review. Health Policy Technol 2022 Mar;11(1):100595 [FREE Full text] [doi:
10.1016/j.hlpt.2022.100595] [Medline: 35018280]

Padala KPR, Wilson KB, Gauss CH, Stovall JD, Padala PR. VA video connect for clinical carein older adultsin arural state
during the COVID-19 pandemic: cross-sectional study. JMed Internet Res 2020 Sep 30;22(9):e21561 [FREE Full text]
[doi: 10.2196/21561] [Medline: 32936773]

van Dyck LI, Wilkins KM, Ouellet J, Ouellet GM, Conroy ML. Combating heightened social isolation of nursing home
elders: thetelephone outreach in the COVID-19 outbreak program. Am J Geriatr Psychiatry 2020 Sep;28(9):989-992 [FREE
Full text] [doi: 10.1016/].jagp.2020.05.026] [Medline: 32593495]

TimmersT, Janssen L, Stohr J, Murk JL, Berrevoets MAH. Using eHeal th to support COV1D-19 education, self-assessment,
and symptom monitoring in the Netherlands: observational study. IMIR Mhealth Uhealth 2020 Jun 23;8(6):€19822 [FREE
Full text] [doi: 10.2196/19822] [Medline: 32516750]

Bae YS, Kim KH, Choi SW, Ko T, Lim JS, Piao M. Satisfaction and usability of an information and communications
technology-based system by clinically healthy patients with COVID-19 and medical professionals: cross-sectional survey
and focus group interview study. IMIR Form Res 2021 Aug 26;5(8):€26227 [ FREE Full text] [doi: 10.2196/26227] [Medline:
34254946]

Widiyanto A, Atmojo JT, Handayani RT. Trend analysis of the mobile health COVID-19 application asapreventive strategy
in the era of COVID-19 pandemic in Surakarta. J Health Promot Behav 2021;6(2):104-111. [doi:
10.26911/thejhpb.2021.06.02.03]

Alanzi T, Althumairi A, Aljaffary A, Alfayez A, Alsalman D, Alanezi F, et a. Evaluation of the Mawid mobile healthcare
application in delivering services during the COVID-19 pandemic in Saudi Arabia. Int Health 2022 Mar 02;14(2):142-151
[FREE Full text] [doi: 10.1093/inthealth/ihab018] [Medline: 33864074]

Almufarij A, Alharbi A. Perceptions of using mobile health apps (mHealth) during Covid-19 pandemic in Saudi Arabia: a
cross-sectional study. JHIDC 2022 Mar 27;16(1):1-16 [FREE Full text]

Kodali P, Hense S, Kopparty S, Kalapala G, Haloi B. How Indians responded to the Arogya Setu app? Indian J Public
Health 2020;64(6):228. [doi: 10.4103/ijph.ijph 499 20]

Cag Y, Erdem H, Gormez A, Ankarali H, Hargreaves S, Ferreira-Coimbra J, et al. Anxiety among front-line health-care
workers supporting patients with COVID-19: aglobal survey. Gen Hosp Psychiatry 2021;68:90-96 [FREE Full text] [doi:
10.1016/j.genhosppsych.2020.12.010] [Medline: 33418193]

https:/formative.jmir.org/2023/1/e43639 JMIR Form Res 2023 | vol. 7| e43639 | p. 14

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32566563
http://dx.doi.org/10.21037/atm-20-3315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32566563&dopt=Abstract
https://www.cdc.gov/h1n1flu/callcenters.htm
https://ddc.moph.go.th/viralpneumonia/eng/file/guidelines/g_CPG_28jan21.pdf
https://ddc.moph.go.th/viralpneumonia/eng/file/guidelines/g_CPG_28jan21.pdf
https://apps.who.int/iris/bitstream/handle/10665/274134/B142_20-en.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/274134/B142_20-en.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1017/s0950268820002435
https://publichealth.jmir.org/2020/2/e18668/
http://dx.doi.org/10.2196/18668
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32250958&dopt=Abstract
https://www.itu.int/en/ITU-D/Statistics/Documents/facts/FactsFigures2021.pdf
https://www.itu.int/en/ITU-D/Statistics/Documents/facts/FactsFigures2021.pdf
https://www.etda.or.th/th/Useful-Resource/publications/Thailand-Internet-User-Behavior-2020_Slides.aspx
https://www.etda.or.th/th/Useful-Resource/publications/Thailand-Internet-User-Behavior-2020_Slides.aspx
https://www.jmir.org/2020/12/e23170/
http://dx.doi.org/10.2196/23170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33197234&dopt=Abstract
https://mhealth.jmir.org/2020/4/e15400/
http://dx.doi.org/10.2196/15400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343253&dopt=Abstract
https://europepmc.org/abstract/MED/35018280
http://dx.doi.org/10.1016/j.hlpt.2022.100595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35018280&dopt=Abstract
https://www.jmir.org/2020/9/e21561/
http://dx.doi.org/10.2196/21561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936773&dopt=Abstract
https://europepmc.org/abstract/MED/32593495
https://europepmc.org/abstract/MED/32593495
http://dx.doi.org/10.1016/j.jagp.2020.05.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32593495&dopt=Abstract
https://mhealth.jmir.org/2020/6/e19822/
https://mhealth.jmir.org/2020/6/e19822/
http://dx.doi.org/10.2196/19822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32516750&dopt=Abstract
https://formative.jmir.org/2021/8/e26227/
http://dx.doi.org/10.2196/26227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34254946&dopt=Abstract
http://dx.doi.org/10.26911/thejhpb.2021.06.02.03
https://europepmc.org/abstract/MED/33864074
http://dx.doi.org/10.1093/inthealth/ihab018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33864074&dopt=Abstract
https://www.jhidc.org/index.php/jhidc/article/view/352/338
http://dx.doi.org/10.4103/ijph.ijph_499_20
https://europepmc.org/abstract/MED/33418193
http://dx.doi.org/10.1016/j.genhosppsych.2020.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33418193&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Kittipimpanon et al

31.

32.

33.

Pelletier D, Green-Demers |, Collerette P, Heberer M. Modeling the communi cati on-satisfaction relationship in hospital
patients. SAGE Open Med 2019 Apr 29;7:2050312119847924 [FREE Full text] [doi: 10.1177/2050312119847924] [Medline:
31069079]

Nguyen HL, Tran K, Doan PLN, Nguyen T. Demand for mobile health in devel oping countries during COVID-19:
Vietnamese's perspectives from different age groups and health conditions. Patient Prefer Adherence 2022;16:265-284
[FREE Full text] [doi: 10.2147/PPA.S348790] [Medline: 35140459]

Wang S, Bolling K, Mao W, Reichstadt J, Jeste D, Kim HC, et al. Technology to support aging in place: older adults
perspectives. Healthcare (Basel) 2019 Apr 10;7(2):60 [FREE Full text] [doi: 10.3390/healthcare7020060] [Medline:
30974780]

Abbreviations

GPS: Global Positioning System

Line OA: Line official account

mHealth: mobile health

QR: quick response

RT-PCR: reverse transcription polymerase chain reaction

Edited by A Mavragani; submitted 19.10.22; peer-reviewed by W Ketpichainarong, R Liu; comments to author 14.11.22; revised
version received 05.12.22; accepted 27.12.22; published 24.01.23

Please cite as:

Kittipimpanon K, Noyudom A, Panjatharakul P, Visudtibhan PJ

Use of and Satisfaction With Mobile Health Education During the COVID-19 Pandemic in Thailand: Cross-sectional Sudy
JMIR Form Res 2023;7:e43639

URL: https://formative.jmir.org/2023/1/e43639

doi: 10.2196/43639

PMID: 36596210

©Kamonrat Kittipimpanon, Angun Noyudom, Pawanrat Panjatharakul, Poolsuk Janepanish Visudtibhan. Originally published
in IMIR Formative Research (https://formative.jmir.org), 24.01.2023. 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, isproperly
cited. The complete hibliographic 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/2023/1/e43639 JMIR Form Res 2023 | vol. 7 | e43639 | p. 15

RenderX

(page number not for citation purposes)


https://journals.sagepub.com/doi/abs/10.1177/2050312119847924?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2050312119847924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31069079&dopt=Abstract
https://europepmc.org/abstract/MED/35140459
http://dx.doi.org/10.2147/PPA.S348790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35140459&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare7020060
http://dx.doi.org/10.3390/healthcare7020060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30974780&dopt=Abstract
https://formative.jmir.org/2023/1/e43639
http://dx.doi.org/10.2196/43639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36596210&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

