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Abstract

Background: The timeliness of raising vaccine acceptance and uptake among the public is essential to overcoming COVID-19;
however, the decision-making process among patients with underlying medical conditions is complex, leading individuals to
vaccine hesitancy because of their health status. Although vaccine implementation is more effective when deployed as soon as
possible, vaccine hesitancy is a significant threat to the success of vaccination programs.

Objective: This study aims to evaluate the effectiveness of a communication tool for patients with underlying medical conditions
who should decide whether to receive a COVID-19 vaccine.

Methods: This 3-arm prospective randomized controlled trial will test the effect of the developed communication intervention,
which is fully automated, patient decision aid (SMART-DA), and user-centered information (SMART-DA-α). The web-based
intervention was developed to help decision-making regarding COVID-19 vaccination among patients with underlying medical
conditions. Over 450 patients will be enrolled on the web from a closed panel access website and randomly assigned to 1 of 3
equal groups stratified by their underlying disease, sex, age, and willingness to receive a COVID-19 vaccine. SMART-DA-α
provides additional information targeted at helping patients’ decision-making regarding COVID-19 vaccination. Implementation
outcomes are COVID-19 vaccination intention, vaccine knowledge, decisional conflict, stress related to decision-making, and
attitudes toward vaccination, and was self-assessed through questionnaires.

Results: This study was funded in 2020 and approved by the Clinical Research Information Service, Republic of Korea. Data
were collected from December 2021 to January 2022. This paper was initially submitted before data analysis. The results are
expected to be published in the winter of 2023.

Conclusions: We believe that the outcomes of this study will provide valuable new insights into the potential of decision aids
for supporting informed decision-making regarding COVID-19 vaccination and discovering the barriers to making informed
decisions regarding COVID-19 vaccination, especially among patients with underlying medical conditions. This study will provide
knowledge about the common needs, fears, and perceptions concerning vaccines among patients, which can help tailor information
for individuals and develop policies to support them.
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Introduction

Background
Given the large-scale impact, timing, and unpredictability of
the COVID-19 pandemic and the threat this has posed to the
health care system's routine capabilities, the battle against
COVID-19 is still ongoing. The development of effective
vaccines was highly anticipated, and several are now available.
The timeliness of raising vaccine acceptance and uptake among
the public is essential to overcoming COVID-19. A sizable
proportion of the population must be vaccinated to achieve herd
immunity and prevent the continued spread of the virus. When
COVID-19 vaccination was first implemented, the government
of the Republic of Korea specified that herd immunity would
be achieved by November 2021 and proposed the goal of
vaccinating 70% of the population by the end of October 2021
[1]. Recent studies have shown that third shots (boosters) of
COVID-19 vaccines effectively provide additional protection
from infection, and some countries are now offering fourth
doses [2].

The decision to receive a vaccine is complex and reflects one’s
values, attitudes, and experiences and the information one
receives about vaccination. Although vaccine implementation
is more effective when deployed as soon as possible, vaccine
hesitancy is a substantial threat to the success of vaccination
programs [3-5]. A well-known aspect of COVID-19 vaccination
is that it may induce side effects. Data on the short-term and
long-term side effects of vaccination have been reported [6,7],
raising concerns regarding these side effects [8]. Although
possible severe side effects are comparatively rare, the risk of
their occurrence may considerably influence one’s decision not
to receive the vaccine, thereby leading to vaccine hesitancy
[9,10].

For patients with underlying diseases, the decision process
becomes even more complex, ultimately leading them to avoid
vaccination owing to the risk of harming their health [10,11].
In Korea, individuals with underlying diseases are classified as
high risk and selected as the priority demographic for
vaccination [1]. Previous studies have shown inconsistent
COVID-19 vaccination intentions among populations with
medical conditions [12,13]. Korea Centers for Disease Control
and Prevention data from 2021 show that patients with chronic
diseases had a lower vaccination rate than the general population
of Korea. More recent data from May 2022 show that although
the vaccination rate among those aged 40 to 59 years in the
general population is 96.7%, that among patients with chronic
disease is approximately 2% to 7% lower (94.7% among patients
with hypertension, 93.7% among patients with diabetes, and
90.3% among patients with solid organ malignancy) [14]. A

study in Brazil showed that concurrent malignancy,
fibromyalgia, hydroxychloroquine use, and recent corticosteroid
pulse therapy were independently associated with higher odds
of COVID-19 vaccine hesitancy [13]. Conversely, a Japanese
study revealed that a higher COVID-19 vaccine rate was
positively associated with underlying disease, as patients with
underlying diseases perceived themselves as being more
vulnerable to COVID-19 [12].

Communication interventions such as decision aids (DAs) may
yield promising results in addressing this issue. The International
Patient Decision Aid Standards (IPDAS) Collaboration defines
DAs as “tools designed to help people participate in decision
making about health care options” [15]. They provide
information on different health care options and help patients
by clarifying and communicating personal values while guiding
them through the decision-making process [16]. DAs aim to
include high-quality epidemiological evidence on the benefits,
risks, and associated probabilities of outcomes [17]. Their most
common forms are web-based tools, pamphlets, and videos,
and they fall within the broader field of shared
decision-making—a process by which patients and clinicians
work together to (1) clarify treatment goals and (2) review
information about the available options and their outcomes to
reach a mutual agreement [18,19]. DAs have improved patients’
perceptions of the decision-making process and increased their
knowledge about the options that align with their values [20].
Although they effectively assist patients in making health
treatment and screening decisions, less is known about the
impact of DAs on vaccination uptake. A study that examined
the impact of DAs on health care personnel’s decisions regarding
immunization against influenza [21] and hepatitis B [22] found
that DAs could be good tools for addressing the phenomenon
of vaccine hesitancy [19,23].

Goal of This Study
Several intervention studies attempting to increase the
acceptance of COVID-19 vaccination via informational
messages, behavioral nudges, web-based interventions, and
videos appear in the academic literature [24-28]. However,
interventions targeting patients with underlying medical
conditions could not be uncovered in the literature. Therefore,
the implementation of interventions with proven effectiveness
targeting patients with underlying medical conditions are highly
needed [29].

This study aims to evaluate the effectiveness of a communication
tool for patients with underlying medical conditions for deciding
on whether to receive a COVID-19 vaccine. This study develops
a web-based communication intervention called “SMART,” a
COVID-19 vaccination DA, and a vaccine-related information

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 2https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.2196/42837
http://www.w3.org/Style/XSL
http://www.renderx.com/


program tailored to the target the population with underlying
diseases.

Methods

Study Design
A randomized controlled trial (RCT) will be conducted and
reported according to the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) checklist, and the protocol
timeline is shown in Table 1. This study is a 3-arm prospective
RCT enrolling >450 participants with underlying medical
conditions (Figure 1). The participants who complete their

baseline web-based questionnaire will be recruited into the study
and randomly assigned to 3 equal groups, stratified by their
underlying disease, sex, age, and willingness to receive a
COVID-19 vaccine (willingness and hesitation). The participants
will be randomized to receive (1) standard information about
COVID-19 vaccination (control group), (2) COVID-19
vaccination DA (intervention group SMART-DA), or (3)
COVID-19 vaccination DA with targeted information provision
(intervention group SMART-DA-α). Each group is described in
detail in the following sections. After 1 week, we will follow-up
with the participants and use an intention-to-treat (ITT) approach
to determine the effects of their COVID-19 communication
intervention on COVID-19 vaccination. There is no expected
harms or unintended effects in each group.

Table 1. Spirit figure protocol timeline.

Close outPostallocation assessmentAllocationPretreatment assessmentEnrollment

t3t2t100-t1Time point

Enrollment

✓Eligibility screen

✓Informed consent

✓Allocation

Interventions

✓SMART-DA

✓SMART-DA-α

Assessments

✓Sociodemographics

✓Health-related factors

✓Health literacy

✓✓✓COVID-19 vaccination intention

✓✓✓Knowledge about COVID-19 vaccina-
tion

✓✓✓Decisional conflict

✓✓✓Stress related to COVID-19 vaccination

✓✓✓Perceived benefits of COVID-19 vacci-
nation

✓✓✓Perceived barriers to COVID-19 vacci-
nation
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Figure 1. Overview of the stratified randomized controlled trial.

Participants and Setting
Recruitment will be conducted on the web to reflect the
web-based nature of the intervention. The intervention study
will be conducted via a web-based platform from a research
company. The company will recruit participants by sending
study invitations via emails or SMS text messages containing
general information about the study (eg, the study aims and
consent statement), and a URL to access the platform to survey
panel members who meet the inclusion criteria. The inclusion
criteria are as follows. First, the participants must have received
a diagnosis of at least one of the following diseases:
hypertension, diabetes, cancer, angina, myocardial infarction,
or stroke. Second, the participants must be aged between 18
and 70 years. Third, the participants must have a fluent in the
Korean language and be a resident of the Republic of Korea.
Fourth, the participants must have access to the internet and the
necessary internet literacy skills to use the interventions. Finally,
those who have completed the COVID-19 vaccination (those
who have received 2 or more doses and those who have been
revaccinated regularly) will be excluded. Upon meeting all the
inclusion criteria of the study, the participants will provide their
informed consent electronically. The informed consent will
appear on the study’s first page, and the research company will
ensure the confidentiality of all the participants. The participants
will be informed that they may discontinue participation in the
research study at any time without any penalty or loss of
benefits. All the researchers in this project will be given access
to the cleaned data sets, and all data sets will be password
protected. To ensure confidentiality, the data dispersed to the
project team members will be blinded of any identifying
participant information.

Study Procedures and Implementation Strategies

Randomization
A representative sample of 450 individuals will be randomly
selected through a proportional stratified sampling method based
on sex and age from a list of candidates registered with the
research company. The D-optimal blocking procedure proposed
in a recent study [30] will be used for random assignment to
reduce interference on the intervention effect by covariates such
as the individual’s underlying disease, sex, age, and intention
to receive COVID-19 vaccination. D-optimality is based on the
determinant of the information matrix for the design, which is
the same as the reciprocal of the determinant of the
variance-covariance matrix for the least squares estimates of
the linear parameters of the model. The D-optimal blocking
procedure uses a SAS/QC procedure OPTEX (version 9.4; SAS
Institute) to randomly allocate the participants to 1 of the 3 arms
by all the researchers. The assigned participants will be blinded
so that they do not know whether they belong to the intervention
group or control group. Both the assigned participants and data
analysts will be blinded, and the data analysts will conduct effect
analysis of the anonymized groups 1, 2, and 3 without being
aware of whether the group is an experimental or control group.
However, because the researcher providing the intervention is
aware of which group the participants belong to, the study is
single blind.

Intervention Group A: COVID-19 Vaccination DA
(SMART-DA)

Initial Development of the COVID-19 Vaccination DA
(SMART-DA)

The development process of the SMART-DA was based on the
IPDAS guidelines for DA development. In line with these
guidelines, the needs of end users and clinicians were assessed.
In addition, we asked public health education experts for
additional input. For the end users’ needs assessment, 20
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interviews were used to determine end users’ needs regarding
COVID-19 vaccination decision-making that should be
described in the DA. The input of these qualitative studies
informed the design and content of the DA, supplemented by
IPDAS background papers, other relevant literature in the field,
and consultation with established experts.

Next, a prototype was developed and alpha tested with 30
potential end users and 5 public health experts. During the alpha
test, the participants were asked to focus on the content of the
DA. Before the beta test, the comprehensibility of the DA text
for people with limited health literacy was evaluated by 3
coauthors. On the basis of this evaluation, some sections and
sentences were rephrased or simplified.

Usability Testing of SMART-DA

After the alpha test, the DA was beta tested among 10 medical
experts and 10 potential end users. The participants were given
access to the DA to assess its usability using the heuristic
evaluation method (medical experts) and think-aloud method
(potential end users). Using the heuristic evaluation method,
the medical experts were asked to evaluate the DA against a list
of recognized usability principles: (1) uses simple and natural
dialogue, (2) is in the user’s language, (3) minimizes memory
load, (4) is consistent, (5) provides feedback, (6) offers clearly
marked exits, (7) includes shortcuts, (8) provides helpful error
messages, (9) prevents errors, and (10) provides help and
documentation. Using the think-aloud method, the end users
used the DA while verbalizing their thoughts. The think-aloud
method is particularly useful in understanding the processes of
cognition and is of high value in evaluating an intervention’s
design for usability flaws [31]. The data gathered through these
tests are compared and compiled into a summary describing the
usability flaws of the DA.

Description of SMART-DA

The SMART-DA follows a stepwise approach and encourages
decisions consistent with the participant’s values and health
condition. The SMART-DA consists of five steps: (1) clarify the
decision; (2) explore the decision in terms of knowledge, values,
and certainty; (3) clarify decisional support; (4) identify the
decision-making needs; and (5) plan the next steps based on the
needs.

Step 1 consisted of 4 questions that required the participants to
consider the key decision. The following questions were
addressed: (1) “What options are available when deciding to be
vaccinated against COVID-19?” (2) “What is making your
COVID-19 vaccination decisions difficult?” (3) “When do you
think it is time to make a COVID-19 vaccination decision?”
and (4) “How far have you reached the final decision on the
COVID-19 vaccination?” Multiple options were provided to
increase the participants’ convenience. For question 1, we
provided 3 options for COVID-19 vaccination decision-making:
“Get vaccinated as soon as possible,” “Delay vaccination as
much as possible,” and “Refuse vaccination.” If necessary, they
could write their responses in the “other” column.

In step 2, the participants explored their knowledge and values
related to each option to clarify how certain they were in their
decision-making. A list of reasons to choose and not to choose

each option (eg, “Get vaccinated as soon as possible,” “Delay
vaccination as much as possible,” and “Refuse vaccination”)
was provided, and the participants rated how much each reason
mattered to them using a 6-point Likert-type scale. If necessary,
they could write their reasons in the “other” column and rate
how much they mattered. After the rating was completed, the
total score for choosing each option and the reasons for not
choosing it were calculated and shown. The participants were
then asked what their preferred options were.

In step 3, the participants were asked to think about who
supports their decision-making and how the support affects
them. We asked them to identify whether other people supported
their decision-making and, if so, who those individuals were.
In addition, we asked them what role they preferred to play in
decision-making and provided the response options “share the
decision,” “decide myself after hearing views,” and “someone
else decides.”

In step 4, the participants identified their decision-making needs
concerning knowledge, values, support, and certainty. The
participants considered whether (1) they had adequate
knowledge of the risks and benefits of each option (knowledge),
(2) they identified their values related to the risks and benefits
of each option (value), (3) they had sufficient support to make
choices (support), and (4) they were certain of their choices
(certainty). The responses were collected with a yes or no option;
if the participants had ≥1 “no” responses, they were encouraged
to start over from step 2.

In the final step, the participants received information about the
actions they could perform based on their decision-making
needs. For instance, if the value of each option was unclear, we
recommended revising the scores given in step 2 after listening
to others’ experiences of COVID-19 vaccination or asking for
advice from others.

As shown in Figure 1, the intervention group A is supplemented
with SMART-DA. The participants were allowed to access and
use SMART-DA whenever available, and as much as needed.

Intervention Group B: COVID-19 Vaccination DA With
Targeted Information (SMART-DA-α)
As shown in Figure 1, the intervention group B is supplemented
with targeted information in addition to the contents of
intervention group A. The participants were allowed to access
and use SMART-DA-α whenever available, and as much as
needed. An educational program was planned to provide
accurate and targeted information on COVID-19 vaccination
to support decision-making among patients with underlying
medical conditions. Educational material was developed with
a tailored message to enhance the participants’ intuitive
understanding and provide information to those who hesitated
to make decisions on vaccination. Tailored messages were
developed based on the participants’ interests in and perception
of COVID-19 vaccination identified from the interview, such
as their perception of COVID-19 vaccine safety, efficacy, and
side effects. The findings revealed that the main messages in
the educational material should be as follows:

1. COVID-19 vaccination: How effective is it?
2. COVID-19 vaccination: Is it safe?
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3. Refusal to be vaccinated: critical cases

Tailored messages targeting the information needs of patients
with underlying medical conditions were developed and
structured around actual cases in clinical settings.

Control Group
The participants in the control group will receive standard
information about COVID-19 vaccination provided by the
Korean Disease Control and Prevention Agency. This
easy-to-understand information about COVID-19 vaccination
is publicly available. The material is accessible on the Korean
Disease Control and Prevention Agency web page or YouTube
(Google LLC) [32].

Follow-up Measurements
After the intervention, the participants will complete follow-up
surveys, 3 and 7 days after the intervention, amounting to a total
of 3 surveys during the study period. The participants in all the
study groups will receive automated text message notifications
to complete their surveys to improve study retention.

Incentives
The participants will be able to earn up to KRW 15,000
(approximately US $13) in gift cards for completing the study’s
requirements. These incentives include a gift card worth KRW
5000 (US $4.01) for completing the initial baseline survey and
engaging with the SMART-DA or SMART-DA-α intervention
or control group material on the web; a gift card worth KRW
5000 for completing the 3-day survey; and a gift card worth
KRW 5000 for completing the 7-day survey. All the incentives
will be sent to the participants via their mobile phones.

Measures

Participant’s Characteristics
Sociodemographic factors include sex (1=male and 2=female),
age, family size (ie, living alone or with 1 or more person), the
presence of children at home who attend school (more than
one=1 and none=0), marital status (ie, married, single, divorced,
or bereaved), and residence (urban=1 and rural=2). We will also
assess educational level (1=middle school or below, 2=high
school graduate, and 3=college and above) and monthly
household income in KRW (1=<KRW 200 million, 2=KRW
200 million to 399 million, 3=KRW 400 million to 599 million,
and 4=KRW ≥600 million).

Health-related factors include the respondent’s seasonal
influenza vaccination history, underlying diseases, and prior

COVID-19 diagnosis. For seasonal influenza vaccination
history, the participants will be asked, “Have you been
vaccinated against the seasonal influenza flu in the last five
years?” The responses include “every year,” “more than once,”
“maybe once,” “never,” and “don’t know.” We will also
investigate the presence of underlying diseases by asking the
participants to indicate all diagnosed underlying diseases (eg,
hypertension, dyslipidemia, diabetes, chronic cardiac disease,
asthma, and cancer). The participants who have not been
diagnosed with underlying diseases are excluded from further
study.

To examine health literacy related to COVID-19, we adapt the
HLS-COVID-Q22 that has been translated into Korean. The
HLS-COVID-Q22 was developed in Germany in 2020 by Okan
et al [33] based on the European Health Literacy Survey
Questionnaire. Its validity and reliability were verified among
the German population aged ≥16 years (α=.94; ρ=0.891) [33].
The HLS-COVID-Q22 contains 22 items organized into 4
subgroups: accessing (6 items), understanding (6 items),
appraising (5 items), and applying (5 items) health-related
information in terms of COVID-19. It is answered on a 4-point
scale, ranging from “4=very easy” to “1=very difficult.”

Primary and Secondary Outcomes
The primary and secondary outcomes and potential mediators
are listed in Table 2. Our primary outcome is COVID-19
vaccination intention, which will be an important outcome
during the 1-week follow-up period. The baseline, posttest
(3-day), and follow-up (1-week) surveys will assess the
participants’ vaccination intention. A 5-point Likert scale
questionnaire will measure the intention to be vaccinated against
COVID-19. The participants will be asked, “If a vaccine for
Coronavirus (COVID-19) becomes available, would you want
to receive it?” and provided the response options “1=Definitely
Would Not Want It, 2=Would Likely Not Want It, 3=Neutral
or Unsure, 4=Would Likely Want It, and 5=Definitely Would
Want It.” The level of vaccine acceptance is defined as willing
(“Definitely Would Not Want It,” and “Definitely Would Want
It”) or hesitant (“Definitely Would Not Want It,” “Would Likely
Not Want It,” and “Neutral or Unsure”). The secondary
outcomes include knowledge level related to COVID-19, which
will be assessed using a validated questionnaire that has been
used in numerous studies [34,35], and decisional conflict, which
will be assessed using the decisional conflict scale [36]. In
addition, psychological stress owing to decision-making
regarding COVID-19 vaccination will be measured.
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Table 2. Study outcome measures.

Follow-up measurement (day 7)Posttest measurement (day 3)Baseline measurement (day 1)

Primary outcome

✓✓✓COVID-19 vaccination intention

Secondary outcomes

✓✓✓Knowledge about COVID-19 vaccination

✓✓✓Decisional conflict

✓✓✓Stress related to COVID-19 vaccination

✓✓✓Perceived benefits of COVID-19 vaccina-
tion

✓✓✓Perceived barriers to COVID-19 vaccination

Data Collection and Management
We collected quantitative data on the potential mediators of
implementation effects, including attitudes toward COVID-19
vaccination (eg, perceived benefits and barriers). Questionnaires
which were validated for web-based use and apply Checklist
for Reporting Results of Internet E-Surveys items were designed
to measure primary and secondary outcomes. Data collection
is performed according to standard guidelines. To improve the
reliability of data quality, real-time support through instant
messages or phone calls regarding data collection were provided
during the entire data collection period. The respondents entered
a web-based data collection program, self-assessed through
web-based questionnaires, which the research team reviews and
rechecks for anomalous responses according to a defined
monitoring strategy. If an error was found in the data, the
research team asked the rater to correct or explain it, and all
corrections were made after the research team confirms them.
In addition, to facilitate retention, respondents reported any
issues with the respondent. In the event of study discontinuation,
a report was generated in a concise format. All available data
were checked by the research team members. Every respondent
was assigned a unique study ID, and the research team trained
the researchers to protect the study data to ensure data safety.
The data collection form does not contain any personally
identifiable information. The password-protected electronic
files were stored on a password-protected computer. Data
managers and analysts independently conducted inspections for
each evaluation.

Sample Size and Power
We sought to detect the main effects of the communication
intervention within the 3 groups with at least 90% power using
a 2-sided α of .05. We used G*Power (latest version 3.1.9.7;
Heinrich-Heine-Universität Düsseldorf) to calculate the sample
size for 3 repeated measurements (in-between interaction, small
effect size of 0.2). Our target analytic sample size was 450 (150
per study group) participants. To achieve this analytic sample
size, we randomized a projected 630 participants (210 per study
group) and expected approximately 30% of the initial
participants to drop out during the 7-day follow-up period.

Statistical Methods

Evaluation of Efficacy
We will also examine the descriptive statistics for the
participants’ baseline characteristics and compare them across
the 3 study groups. The main analysis will be performed based
on the ITT principle, involving all the randomized participants
to investigate the effectiveness of the interventions. The ITT
principle can minimize potential bias owing to dropouts and
can be applied while performing further preprotocol analyses.
The effects of the interventions on the primary outcome (eg,
vaccination intention) and secondary outcomes (ie, knowledge
related to COVID-19 vaccines, decisional conflict, psychological
stress related to vaccination, perceived benefits of COVID-19
vaccines, and perceived barriers to COVID-19 vaccines) will
be estimated using linear mixed-effects models for continuous
outcome variables and generalized linear mixed-effects models
for categorical outcome variables. The test statistic will be
calculated to assess any significant intervention benefit; we will
use 2-sided P values with α=.05 to calculate the level of
significance.

Subanalyses
We will perform a path analysis to examine the theoretical
constructs as potential mediators following the effect evaluation.
For each outcome, a path analysis will be performed to describe
the direct and indirect relationships, including the perceived
benefits of and barriers to the COVID-19 vaccine. Path models
are statistical methods that, compared with multiple regressions,
allow for the simultaneous assessment of several regression
paths occurring between multiple dependent and independent
variables and for the computation of direct, indirect (mediated),
and total effects. Standardized parameter estimates (standardized
β) will be used to compare the magnitude of associations
between media use and mediators. The model parameters and
SE estimates are to be calculated. The participants with missing
data will be excluded from analysis. Statistical analyses will be
conducted using STATA (version 15; StataCorp LLC), SAS
(version 9.4; SAS Institute), and R (version 4.2; R Foundation
for Statistical Computing) software.

In addition, we will conduct subgroup analyses according to
the preintervention intent for vaccination. We will observe how
the degree of vaccination intention changes in the 2 groups.
Among those who have already been willing to receive a
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COVID-19 vaccine, there are cases in which their decisions are
passive or involuntary owing to social pressure or economic
activity. Therefore, we seek to identify whether the nature of
their decisions changes through the intervention.

The Data Monitoring Committee comprises the Principal
Investigator, independent external data managers, and
statisticians. The committee is responsible for data quality
throughout the data collection, analysis, and reporting processes.
The Data Monitoring Committee is independent of the research
funding agency and has no competing interests.

Ethics Approval
Ethics approval for this study was obtained from the Korea
National Open University’s institutional review board on
December 1, 2021 (IRB number ABN01-202111-21-13), and
was registered with the Clinical Research Information Service
Registry. The current protocol version is version 1.1, and there
is no plan to change it. The risk of negative effects on participant
outcomes is minimal. The possibility of SMART-DA not having
a positive effect on the participants is present, but the risk of
negative participant outcomes because of this is limited. The
data will be analyzed at the completion of the trial, and the study
findings will be published in major peer-reviewed journals.
Upon meeting all the inclusion criteria of the study, all the study
participants will provide their informed consent electronically.

Results

Data were collected from December 2021 to January 2022. This
paper was initially submitted before data analysis began. The
results are expected to be published in the winter of 2023.

The number of individuals who initially expressed their intention
to participate was 1066. Of these 1066 individuals, 515 (48.31%)
people participated in the first survey, excluding 551 (51.69%)
people who did not meet the inclusion criteria. All dropouts
were individuals without underlying diseases. Of the 515
participants in the first survey, 466 (90.5%) participated in all
3 rounds and 69 (13.4%) dropped out. No significant differences
were observed in sex, age group, residence area, education level,
marital status, or willingness to receive a COVID-19 vaccine
between those who participated in all 3 surveys and those who
dropped out based on the first survey (Table 3). The results of
the chi-square test conducted to confirm the distribution bias
of the participants assigned to the intervention groups
(SMART-DA and SMART-DA-a) and those assigned to the
control group, in terms of sex, age group, region of residence,
education, marital status, and intention to receive a COVID-19
vaccine, showed that no significant differences were observed
(Table 4). Among the 515 individuals who completed the first
survey, 294 (57.1%) were male and 221 (42.9%) were female,
and the age distribution was even (18-29 years, n=90, 17.5%;
30-39 years, n=98, 19%; 40-49 years, n=124, 24.1%; 50-59
years, n=123, 23.9%; 60-69 years, n=80, 15.5%). The rate of
college education or higher (418/515, 81.2%) was higher than
that of high school graduation (97/515, 18.8%), and the most
common marital status was having a spouse (310/515, 60.2%).
The proportion of those who responded that they had low or no
intention of receiving a COVID-19 vaccine was 46% (237/515),
and the proportion of those who responded that they had high
intention of receiving a COVID-19 vaccine was 53.9%
(278/515), indicated a rather high initial willingness among the
participants to receive a COVID-19 vaccine.
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Table 3. Comparison of the participants who responded 3 times with those who responded <3 times (N=515).

P valueFull response (3 times; n=446), n (%)Incomplete response (<3 times; n=69), n (%)

.10Sex

261 (58.5)33 (47.8)Male

185 (41.5)36 (52.2)Female

.37Age (years)

80 (17.9)10 (14.5)18-29

86 (19.3)12 (17.4)30-39

108 (24.2)16 (23.2)40-49

100 (22.42)23 (33.3)50-59

72 (16.1)8 (11.6)≥60

.53Residence

418 (93.7)66 (95.7)Urban

28 (6.3)3 (4.3)Rural

.81Education

86 (19.3)11 (15.9)High school graduation or lower

360 (80.7)58 (84.1)College and above

.92Marital status

179 (40.1)26 (37.7)Other (unmarried, widowed, or divorced)

267 (59.9)43 (62.3)With a spouse

.17Willingness to receive a COVID-19 vaccine

200 (44.8)37 (53.6)Low

246 (55.2)32 (46.4)High
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Table 4. Basic characteristics of the participants at baseline (N=515).

P valueControl group (n=171),
n (%)

SMART-DA-α group
(n=172), n (%)

SMART-DA group
(n=172), n (%)

Total, n (%)

.99Sex

97 (56.7)98 (57)99 (57.6)294 (57.1)Male

74 (43.3)74 (43)73 (42.4)221 (42.9)Female

.93Age (years)

32 (18.7)32 (18.6)26 (15.1)90 (17.5)18-29

31 (18.1)29 (16.9)38 (22.1)98 (19)30-39

41 (24)41 (23.8)42 (24.4)124 (24.1)40-49

38 (22.2)45 (26.2)40 (23.3)123 (23.9)50-59

29 (17)25 (14.5)26 (15.1)80 (15.5)≥60

.29Residence

164 (95.9)158 (91.9)162 (94.2)484 (94)Urban

7 (4.1)14 (8.1)10 (5.8)31 (6)Rural

.73Education

28 (16.4)35 (20.3)34 (19.8)97 (18.8)High school graduation or lower

143 (83.6)137 (79.7)138 (80.2)418 (81.2)College and above

.57Marital status

68 (39.8)67 (39)70 (40.7)205 (39.8)Other (unmarried, widowed, or divorced)

103 (60.2)105 (61)102 (59.3)310 (60.2)With a spouse

.99Willingness to receive a COVID-19 vaccine

78 (45.6)80 (46.5)79 (45.9)237 (46)Low

93 (54.4)92 (53.5)93 (54.1)278 (54)High

Discussion

Principal Findings
This study is conducted to evaluate the effectiveness of a
web-based communication intervention in assisting people with
underlying diseases in making decisions about whether to
receive a COVID-19 vaccine. This RCT will test the
effectiveness of the developed communication intervention,
patient DA, and user-centered information as implementation
strategies to help patients with underlying medical conditions
in making decisions regarding COVID-19 vaccination. This
communication intervention aimed to shed light on how a DA
for patients with underlying diseases with decision-making
needs about COVID-19 vaccination should be designed to
facilitate an informed decision-making process. Moreover, this
intervention study aimed to contribute to a deeper understanding
of individuals’ preferences, attitudes, and values regarding
COVID-19 vaccination and their impact on decisions.

A set of implications for interventions, communication
strategies, and future research can be drawn from this study.
First, the outcomes from this study provide valuable new
insights into potential DAs for supporting informed
decision-making regarding COVID-19 vaccination and
discovering barriers to making informed decisions regarding
COVID-19 vaccination, especially among patients with
underlying medical conditions. Findings about what kind of

information is especially misleading can help clinicians focus
on these aspects in their consultations [37,38]. Moreover,
knowledge about common needs, fears, and perceptions can
help tailor information for individuals and develop policies to
support them.

Second, this study is a critical step toward achieving the aim of
increasing COVID-19 vaccination among patients with
underlying diseases. It will comprehensively evaluate
SMART-DA and SMART-DA-α. The results will explain the
efficacy of the intervention and its potential mediators. If proven
efficacious, SMART-DA could fill an important gap as a
web-based intervention that allows patients to learn about
COVID-19 vaccination and promotes vaccination by stimulating
informed decision-making. Moreover, this intervention could
be used not only to defeat the battle against COVID-19 but also
to prepare for future epidemics. This tool could be potentially
distributed on the web before and during the implementation
of vaccination programs. As implementation planning is an
important part of the process of implementing evidence-based
practices [39], this study will enable public health authorities
to use these tools as means of support for patients.

Limitations
This study has several limitations. First, we could not investigate
the study participants’ COVID-19 vaccination status as a
primary outcome, as their medical records are not accessible.

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 10https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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


Therefore, we will investigate the participants’ self-reported
willingness to receive a COVID-19 vaccine. However, there is
a risk of bias in self-reported willingness and actual vaccination
behavior. Second, our study participants might have different
underlying medical conditions; therefore, the findings will not
be generalizable to all patients. Third, the sample of this study
is limited to certain underlying conditions; for example, it did
not include patients who receive immunosuppressive therapy,
who have a high need for COVID-19 vaccination. However,
the diseases targeted in this study are major chronic diseases
with high prevalence in Korea, for which the Korean
government or medical society recommends vaccination against
COVID-19. In addition, because the vaccination rate among
this population is generally lower than that among the general
population, it can be considered a meaningful group to study.
Finally, because the recruitment of participants and
implementation of the intervention are conducted through the
internet, it is limited to those who have no problems using the
internet. Therefore, the participation of those with limited

internet use, especially older adults, is restricted; therefore,
caution is required in interpretation. Finally, as participants are
recruited through the internet, we limit participation to
individuals aged <70 years, as those aged >70 years tend to
have poorer control over internet use in Korea. Nonetheless,
we acknowledge that the older adult group is an important group
with high rates of underlying conditions and decision-making
needs for which the development of alternative in-person modes
of DA may be required in future studies.

Conclusions
We initiated an intervention study to improve the situation in
which people with underlying conditions requiring COVID-19
vaccination have lower vaccination rates compared with the
general population. In this paper, we have outlined the study
procedure and data management. This interventional study
aimed to evaluate improvements in vaccination intention to
control COVID-19. We plan to comprehensively analyze the
data and continuously present new research to improve
vaccination intentions.

Acknowledgments
This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea
(NRF-2021S1A5B5A16075887) and by a grant from the Patient-Centered Clinical Research Coordinating Center and COVID-19
Public Health Research funded by the Ministry of Health and Welfare, Republic of Korea (grant number HC20C0008). These
funders did not play any role in the study design; collection, management, analysis, and interpretation of data; writing of the
report; or the decision to submit the report for publication.

The authors are grateful for the support from the Patient-Centered Clinical Research Coordinating Center, Republic of Korea.

Data Availability
Data sharing does not apply to this study, as no data sets have been analyzed during this study. Data construction and analysis
have been completed, and the data are available to the authors upon reasonable request and permission from the Korea National
Open University’s institutional review board.

Authors' Contributions
ML, BO, NHY, SK, and YIJ made substantial contributions to the design of the work; ML and drafted the manuscript, and YIJ
substantively revised it. All the authors revised the manuscript critically for intellectual content, have read and approved the final
manuscript, and have agreed both to be personally accountable for their own contributions and to ensure that questions related
to the accuracy or integrity of any part of the work, even those in which they were not personally involved, are appropriately
investigated and resolved, and the resolution will be documented in the literature.

Conflicts of Interest
The authors are owners of the web-based communication interventions.

References

1. Jung J. Preparing for the coronavirus disease (COVID-19) vaccination: evidence, plans, and implications. J Korean Med
Sci 2021 Feb 22;36(7):e59 [FREE Full text] [doi: 10.3346/jkms.2021.36.e59] [Medline: 33619920]

2. Watson C. Three, four or more: what's the magic number for booster shots? Nature 2022 Feb;602(7895):17-18 [FREE Full
text] [doi: 10.1038/d41586-022-00200-9] [Medline: 35091715]

3. Benin A, Wisler-Scher D, Colson E, Shapiro E, Holmboe E. Qualitative analysis of mothers' decision-making about vaccines
for infants: the importance of trust. Pediatrics 2006 May;117(5):1532-1541 [FREE Full text] [doi: 10.1542/peds.2005-1728]
[Medline: 16651306]

4. Keane M, Walter M, Patel B, Moorthy S, Stevens R, Bradley K, et al. Confidence in vaccination: a parent model. Vaccine
2005 Mar 31;23(19):2486-2493 [FREE Full text] [doi: 10.1016/j.vaccine.2004.10.026] [Medline: 15752835]

5. Nichter M. Vaccinations in the third world: a consideration of community demand. Social Sci Med 1995 Sep;41(5):617-632
[FREE Full text] [doi: 10.1016/0277-9536(95)00034-5]

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 11https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jkms.org/DOIx.php?id=10.3346/jkms.2021.36.e59
http://dx.doi.org/10.3346/jkms.2021.36.e59
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33619920&dopt=Abstract
https://doi.org/10.1038/d41586-022-00200-9
https://doi.org/10.1038/d41586-022-00200-9
http://dx.doi.org/10.1038/d41586-022-00200-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35091715&dopt=Abstract
https://doi.org/10.1542/peds.2005-1728
http://dx.doi.org/10.1542/peds.2005-1728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16651306&dopt=Abstract
https://doi.org/10.1016/j.vaccine.2004.10.026
http://dx.doi.org/10.1016/j.vaccine.2004.10.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15752835&dopt=Abstract
https://doi.org/10.1016/0277-9536(95)00034-5
http://dx.doi.org/10.1016/0277-9536(95)00034-5
http://www.w3.org/Style/XSL
http://www.renderx.com/


6. Capponi M, Pulvirenti F, Cinicola B, Brindisi G, Conti M, Colaiocco G, et al. Short-term side effects and SARS-CoV-2
infection after COVID-19 Pfizer-BioNTech vaccine in children aged 5-11 years: an Italian real-world study. Vaccines
(Basel) 2022 Jun 30;10(7):1056 [FREE Full text] [doi: 10.3390/vaccines10071056] [Medline: 35891219]

7. Østergaard S, Schmidt M, Horváth-Puhó E, Thomsen R, Sørensen H. Thromboembolism and the Oxford–AstraZeneca
COVID-19 vaccine: side-effect or coincidence? Lancet 2021 Apr;397(10283):1441-1443 [FREE Full text] [doi:
10.1016/s0140-6736(21)00762-5]

8. Lee M, Seo S, Choi S, Park J, Kim S, Choe Y, et al. Parental acceptance of COVID-19 vaccination for children and its
association with information sufficiency and credibility in South Korea. JAMA Netw Open 2022 Dec 01;5(12):e2246624
[FREE Full text] [doi: 10.1001/jamanetworkopen.2022.46624] [Medline: 36515950]

9. Gallant A, Nicholls L, Rasmussen S, Cogan N, Young D, Williams L. Changes in attitudes to vaccination as a result of the
COVID-19 pandemic: a longitudinal study of older adults in the UK. PLoS One 2021;16(12):e0261844 [FREE Full text]
[doi: 10.1371/journal.pone.0261844] [Medline: 34941951]

10. Lee M, You M. Direct and indirect associations of media use with COVID-19 vaccine hesitancy in South Korea:
cross-sectional web-based survey. J Med Internet Res 2022 Jan 06;24(1):e32329 [FREE Full text] [doi: 10.2196/32329]
[Medline: 34870605]

11. Tsai R, Hervey J, Hoffman K, Wood J, Johnson J, Deighton D, et al. COVID-19 vaccine hesitancy and acceptance among
individuals with cancer, autoimmune diseases, or other serious comorbid conditions: cross-sectional, internet-based survey.
JMIR Public Health Surveill 2022 Jan 05;8(1):e29872 [FREE Full text] [doi: 10.2196/29872] [Medline: 34709184]

12. Ishimaru T, Okawara M, Ando H, Hino A, Nagata T, Tateishi S, CORoNaWork Project. Gender differences in the
determinants of willingness to get the COVID-19 vaccine among the working-age population in Japan. Hum Vaccin
Immunother 2021 Nov 02;17(11):3975-3981 [FREE Full text] [doi: 10.1080/21645515.2021.1947098] [Medline: 34213406]

13. Vieira Rezende RP, Braz A, Guimarães MF, Ribeiro S, Abreu Vieira RM, Bica B, et al. Characteristics associated with
COVID-19 vaccine hesitancy: a nationwide survey of 1000 patients with immune-mediated inflammatory diseases. Vaccine
2021 Oct 22;39(44):6454-6459 [FREE Full text] [doi: 10.1016/j.vaccine.2021.09.057] [Medline: 34600751]

14. Nham E, Kim Y, Jung J, Kim DW, Jang H, Hyun H, et al. COVID-19 vaccination rates in patients with chronic medical
conditions: a nationwide cross-sectional study. J Korean Med Sci 2022 Nov 21;37(45):e325 [FREE Full text] [doi:
10.3346/jkms.2022.37.e325] [Medline: 36413798]

15. Volk R, Llewellyn-Thomas H, Stacey D, Elwyn G. Ten years of the international patient decision aid standards collaboration:
evolution of the core dimensions for assessing the quality of patient decision aids. BMC Med Inform Decis Mak 2013 Nov
29;13(Suppl 2):S1 [FREE Full text] [doi: 10.1186/1472-6947-13-s2-s1]

16. Yu C, Stacey D, Sale J, Hall S, Kaplan D, Ivers N, et al. Designing and evaluating an interprofessional shared decision-making
and goal-setting decision aid for patients with diabetes in clinical care--systematic decision aid development and study
protocol. Implement Sci 2014 Jan 22;9:16-18 [FREE Full text] [doi: 10.1186/1748-5908-9-16] [Medline: 24450385]

17. Elwyn G. Developing a quality criteria framework for patient decision aids: online international Delphi consensus process.
BMJ 2006 Aug 26;333(7565):417 [FREE Full text] [doi: 10.1136/bmj.38926.629329.ae]

18. Coulter A, Collins A. Making Shared Decision-Making a Reality No Decision about Me, Without Me. London, United
Kingdom: King's Fund; Jul 2011.

19. Vujovich-Dunn C, Kaufman J, King C, Skinner S, Wand H, Guy R, et al. A systematic review and meta-analysis of
effectiveness of decision aids for vaccination decision-making. Vaccine 2021 Jun 23;39(28):3655-3665 [FREE Full text]
[doi: 10.1016/j.vaccine.2021.05.021] [Medline: 34052064]

20. Coulter A, Ellins J. Effectiveness of strategies for informing, educating, and involving patients. BMJ 2007 Jul
07;335(7609):24-27 [FREE Full text] [doi: 10.1136/bmj.39246.581169.80] [Medline: 17615222]

21. Chambers L, Wilson K, Hawken S, Puxty J, Crowe L, Lam PP, et al. Impact of the Ottawa Influenza Decision Aid on
healthcare personnel's influenza immunization decision: a randomized trial. J Hosp Infect 2012 Nov;82(3):194-202 [FREE
Full text] [doi: 10.1016/j.jhin.2012.08.003] [Medline: 23017384]

22. Clancy C, Cebul R, Williams S. Guiding individual decisions: a randomized, controlled trial of decision analysis. Am J
Med 1988 Feb 01;84(2):283-288 [FREE Full text] [doi: 10.1016/0002-9343(88)90426-3]

23. Bruel S, Leclercq T, Ginzarly M, Botelho-Nevers E, Frappé P, Gagneux-Brunon A. Patient decision aid in vaccination: a
systematic review of the literature. Expert Rev Vaccines 2020 Apr;19(4):305-311 [FREE Full text] [doi:
10.1080/14760584.2020.1742111] [Medline: 32163307]

24. Ugwuoke J, Talabi F, Adelabu O, Sanusi B, Gever V, Onuora C. Expanding the boundaries of vaccine discourse: impact
of visual illustrations communication intervention on intention towards COVID-19 vaccination among victims of insecurity
in Nigeria. Hum Vaccin Immunother 2021 Oct 03;17(10):3450-3456 [FREE Full text] [doi: 10.1080/21645515.2021.1886558]
[Medline: 34128754]

25. Mottelson A, Vandeweerdt C, Atchapero M, Luong T, Holz C, Böhm R, et al. A self-administered virtual reality intervention
increases COVID-19 vaccination intention. Vaccine 2021 Nov 05;39(46):6746-6753 [FREE Full text] [doi:
10.1016/j.vaccine.2021.10.004] [Medline: 34654579]

26. Dai H, Saccardo S, Han M, Roh L, Raja N, Vangala S, et al. Behavioural nudges increase COVID-19 vaccinations. Nature
2021 Sep;597(7876):404-409 [FREE Full text] [doi: 10.1038/s41586-021-03843-2] [Medline: 34340242]

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 12https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.mdpi.com/resolver?pii=vaccines10071056
http://dx.doi.org/10.3390/vaccines10071056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35891219&dopt=Abstract
https://doi.org/10.1016/S0140-6736(21)00762-5
http://dx.doi.org/10.1016/s0140-6736(21)00762-5
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2022.46624
http://dx.doi.org/10.1001/jamanetworkopen.2022.46624
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36515950&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0261844
http://dx.doi.org/10.1371/journal.pone.0261844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34941951&dopt=Abstract
https://www.jmir.org/2022/1/e32329/
http://dx.doi.org/10.2196/32329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34870605&dopt=Abstract
https://publichealth.jmir.org/2022/1/e29872/
http://dx.doi.org/10.2196/29872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34709184&dopt=Abstract
https://europepmc.org/abstract/MED/34213406
http://dx.doi.org/10.1080/21645515.2021.1947098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34213406&dopt=Abstract
https://europepmc.org/abstract/MED/34600751
http://dx.doi.org/10.1016/j.vaccine.2021.09.057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34600751&dopt=Abstract
https://jkms.org/DOIx.php?id=10.3346/jkms.2022.37.e325
http://dx.doi.org/10.3346/jkms.2022.37.e325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36413798&dopt=Abstract
http://www.biomedcentral.com/1472-6947/13/S2/S1
http://dx.doi.org/10.1186/1472-6947-13-s2-s1
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-9-16
http://dx.doi.org/10.1186/1748-5908-9-16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24450385&dopt=Abstract
https://doi.org/10.1136/bmj.38926.629329.AE
http://dx.doi.org/10.1136/bmj.38926.629329.ae
https://doi.org/10.26092/elib/1329
http://dx.doi.org/10.1016/j.vaccine.2021.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34052064&dopt=Abstract
https://europepmc.org/abstract/MED/17615222
http://dx.doi.org/10.1136/bmj.39246.581169.80
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17615222&dopt=Abstract
https://doi.org/10.1016/j.jhin.2012.08.003
https://doi.org/10.1016/j.jhin.2012.08.003
http://dx.doi.org/10.1016/j.jhin.2012.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23017384&dopt=Abstract
https://doi.org/10.1016/0002-9343(88)90426-3
http://dx.doi.org/10.1016/0002-9343(88)90426-3
https://doi.org/10.1080/14760584.2020.1742111
http://dx.doi.org/10.1080/14760584.2020.1742111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32163307&dopt=Abstract
https://europepmc.org/abstract/MED/34128754
http://dx.doi.org/10.1080/21645515.2021.1886558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34128754&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(21)01311-6
http://dx.doi.org/10.1016/j.vaccine.2021.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34654579&dopt=Abstract
https://europepmc.org/abstract/MED/34340242
http://dx.doi.org/10.1038/s41586-021-03843-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34340242&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Witus L, Larson E. A randomized controlled trial of a video intervention shows evidence of increasing COVID-19 vaccination
intention. PLoS One 2022;17(5):e0267580 [FREE Full text] [doi: 10.1371/journal.pone.0267580] [Medline: 35587462]

28. Jensen U, Ayers S, Koskan A. Video-based messages to reduce COVID-19 vaccine hesitancy and nudge vaccination
intentions. PLoS One 2022;17(4):e0265736 [FREE Full text] [doi: 10.1371/journal.pone.0265736] [Medline: 35385505]

29. Wensing M, Sales A, Armstrong R, Wilson P. Implementation science in times of Covid-19. Implement Sci 2020 Jun
08;15(1):42-44 [FREE Full text] [doi: 10.1186/s13012-020-01006-x] [Medline: 32513292]

30. Schoen E, Wopereis S. A new randomization procedure based on multiple covariates and applicable to parallel studies with
simultaneous enrollment of all subjects prior to intervention. BMC Med Res Methodol 2020 Sep 03;20(1):222-227 [FREE
Full text] [doi: 10.1186/s12874-020-01085-w] [Medline: 32883212]

31. Van Someren MW, Barnard Y, Sandberg J. The Think Aloud Method A Practical Guide to Modelling Cognitive Processes
· Volume 12. Cambridge, Massachusetts, United States: Academic Press; 1994.

32. Shorten the additional vaccination period! Everything about 'additional vaccination' for COVID-19 vaccination! (Vaccine
Briefing, 11.17.). YouTube. URL: https://www.youtube.com/watch?v=hUGFT7Sss_8 [accessed 2023-01-11]

33. Okan O, Bollweg T, Berens E, Hurrelmann K, Bauer U, Schaeffer D. Coronavirus-related health literacy: a cross-sectional
study in adults during the COVID-19 infodemic in Germany. Int J Environ Res Public Health 2020 Jul 30;17(15):5503
[FREE Full text] [doi: 10.3390/ijerph17155503] [Medline: 32751484]

34. Lee M, Kang B, You M. Knowledge, attitudes, and practices (KAP) toward COVID-19: a cross-sectional study in South
Korea. BMC Public Health 2021 Feb 05;21(1):295 [FREE Full text] [doi: 10.1186/s12889-021-10285-y] [Medline: 33546644]

35. Zhong B, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, et al. Knowledge, attitudes, and practices towards COVID-19 among
Chinese residents during the rapid rise period of the COVID-19 outbreak: a quick online cross-sectional survey. Int J Biol
Sci 2020;16(10):1745-1752 [FREE Full text] [doi: 10.7150/ijbs.45221] [Medline: 32226294]

36. O'Connor A. Validation of a decisional conflict scale. Med Decis Making 2016 Jul 02;15(1):25-30 [FREE Full text] [doi:
10.1177/0272989x9501500105]

37. Turner S, Botero-Tovar N, Herrera M, Borda Kuhlmann JP, Ortiz F, Ramírez JC, et al. Systematic review of experiences
and perceptions of key actors and organisations at multiple levels within health systems internationally in responding to
COVID-19. Implement Sci 2021 May 07;16(1):50 [FREE Full text] [doi: 10.1186/s13012-021-01114-2] [Medline: 33962635]

38. Skafle I, Nordahl-Hansen A, Quintana D, Wynn R, Gabarron E. Misinformation about COVID-19 vaccines on social media:
rapid review. J Med Internet Res 2022 Aug 04;24(8):e37367 [FREE Full text] [doi: 10.2196/37367] [Medline: 35816685]

39. Agbadjé TT, Menear M, Gagnon M, Légaré F. Theory-based approach to developing an implementation plan to support
the adoption of a patient decision aid for Down syndrome prenatal screening. Implement Sci 2021 May 25;16(1):56 [FREE
Full text] [doi: 10.1186/s13012-021-01103-5] [Medline: 34034761]

Abbreviations
CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth
DA: decision aid
IPDAS: International Patient Decision Aid Standards
ITT: intention-to-treat
RCT: randomized controlled trial

Edited by A Mavragani; submitted 20.09.22; peer-reviewed by O Tatar, Z Cheraghi; comments to author 17.10.22; revised version
received 30.12.22; accepted 03.01.23; published 19.01.23

Please cite as:
Lee M, Oh B, Yoon NH, Kim S, Jung YI
The Evaluation of Web-Based Communication Interventions to Support Decisions About COVID-19 Vaccination Among Patients With
Underlying Medical Conditions: Protocol for a Randomized Controlled Trial
JMIR Res Protoc 2023;12:e42837
URL: https://www.researchprotocols.org/2023/1/e42837
doi: 10.2196/42837
PMID: 36599054

©Minjung Lee, Bumjo Oh, Nan-He Yoon, Shinkyeong Kim, Young-Il Jung. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 19.01.2023. 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 JMIR Research Protocols, is properly cited. The

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 13https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://dx.plos.org/10.1371/journal.pone.0267580
http://dx.doi.org/10.1371/journal.pone.0267580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35587462&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0265736
http://dx.doi.org/10.1371/journal.pone.0265736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35385505&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-020-01006-x
http://dx.doi.org/10.1186/s13012-020-01006-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32513292&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-020-01085-w
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-020-01085-w
http://dx.doi.org/10.1186/s12874-020-01085-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32883212&dopt=Abstract
https://www.youtube.com/watch?v=hUGFT7Sss_8
https://www.mdpi.com/resolver?pii=ijerph17155503
http://dx.doi.org/10.3390/ijerph17155503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32751484&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10285-y
http://dx.doi.org/10.1186/s12889-021-10285-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33546644&dopt=Abstract
https://europepmc.org/abstract/MED/32226294
http://dx.doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32226294&dopt=Abstract
https://doi.org/10.1177/0272989X9501500105
http://dx.doi.org/10.1177/0272989x9501500105
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-021-01114-2
http://dx.doi.org/10.1186/s13012-021-01114-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33962635&dopt=Abstract
https://www.jmir.org/2022/8/e37367/
http://dx.doi.org/10.2196/37367
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35816685&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-021-01103-5
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-021-01103-5
http://dx.doi.org/10.1186/s13012-021-01103-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34034761&dopt=Abstract
https://www.researchprotocols.org/2023/1/e42837
http://dx.doi.org/10.2196/42837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36599054&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR Res Protoc 2023 | vol. 12 | e42837 | p. 14https://www.researchprotocols.org/2023/1/e42837
(page number not for citation purposes)

Lee et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

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

