JMIR PUBLIC HEALTH AND SURVEILLANCE Lecetd

Original Paper

Evaluating the Effectiveness and Scalability of the World Health
Organization MyopiaEd Digital Intervention: Mixed Methods Study

Yeonsu Lee™?, BA; Stuart Keel®, PhD; Sangchul Yoon™*, MD, PhD

ICenter for Global Development, Yonsei Institute for Global Health, Yonsei University Health System, Seoul, Republic of Korea
2Fax:ulty of Epidemiology and Population Health, London School of Hygiene & Tropical Medicine, London, United Kingdom
3Department of Noncommunicable Diseases, Vision and Eye Care Programme, World Health Organi zation, Geneva, Switzerland
4Department of Medical Humanities and Socia Sciences, College of Medicine, Yonsei University, Seoul, Republic of Korea

Corresponding Author:

Sangchul Yoon, MD, PhD

Department of Medical Humanities and Social Sciences
College of Medicine

Yonsel University

50-1 Yonsei-ro, Seodaemun-gu

Seoul, 03722

Republic of Korea

Phone: 82 2 2228 2467

Email: littleluke@yuhs.ac

Abstract

Background: Therapid rise of myopiaworldwide, particularly in East and Southeast Asia, hasimplied environmental influences
beyond genetics. To address this growing public health concern, the World Health Organization and International
Telecommunication Union launched the MyopiaEd program. South Korea, with its high rates of myopia and smartphone use,
presented a suitable context for implementing and eval uating the MyopiaEd program.

Objective: Thisisthe first study to date to evaluate the effectiveness and scalability of the MyopiaEd program in promoting
eye health behavior change among parents of children in South Korea.

Methods: Parents of children aged 7 and 8 years were recruited through an open-access website with a recruitment notice
distributed to public elementary schoolsin Gwangju Metropolitan City. Beginning in September 2022, parents received 42 SMS
text messages from the MyopiaEd program over 6 months. This digital trial used a mixed methods approach combining both
quantitative and qualitative data collection. Pre- and postintervention surveys were used to assess changesin parental knowledge
and behavior regarding myopia prevention. Additionally, semistructured interviews were conducted to explore participants
experiences in depth and receive feedback on program design. Prior to the intervention, the MyopiaEd program design and
message libraries were adapted for the Korean context following World Health Organization and I nternational Telecommunication
Union guidelines.

Results: A total of 133 parents participated in this study, including 60 parents whose children had myopia and 73 parents whose
children did not. Both groups reported high engagement and satisfaction with the program. Significant increases in knowledge
about myopia were observed in both groups (P<.001). While time spent on near-work activities did not change significantly,
parents of children with myopiareported increased outdoor timefor their children (P=.048). A substantial increasein eye checkups
was observed, with 52 (86.7%) out of 60 children with myopia and 50 (68.5%) out of 73 children without myopiareceiving eye
examinations following the intervention. Qualitative analysis indicated a shift in parents’ attitudes toward outdoor activities, as
increased recognition of their benefits prompted positive changes in behavior. However, reducing near-work activities posed
challenges due to children’s preference for smartphone use during leisure periods and the demands of after-school academies.
The credibility of the institution delivering the program enhanced parental engagement and children’s adoption of healthy
behaviors. Messages that corrected common misconceptions about eye health and provided specific behavioral guidance were
regarded as impactful elements of the program.

Conclusions: This study demonstrates the MyopiaEd program'’s potential as a scalable and innovative digital intervention to
reduce myopiarisk in children. The program’s effectiveness provides support for broader adoption and offers valuable insights
to inform future myopia prevention policies.
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Introduction

Background

Myopia poses a significant public health concern worldwide,
affecting over 2.5 billion people worldwide [1-3]. Uncorrected
myopia remains a leading cause of vision impairment and
blindness, particularly in children and young adults [4]. East
Asia exemplified this challenge, with urban areas in China,
Singapore, and Taiwan exhibiting myopiarates exceeding 20%
among early primary school children and exceeding 80% in
young adults [5-7]. The growing number of young adults with
myopiaunderscores the urgency of addressing thispublic health
issue, given its association with heightened risks of vision
impairment and other serious complications later in life [8].

It is known that both genetic and environmental factors play a
rolein myopiadevel opment and progression. The epidemicrise
in myopia particularly prevalent among populations of Asian
descent had been explained by environmental influences beyond
genetics [9-12]. Recent evidence suggests that lifestyle factors
play a significant role, with studies reporting that extensive
near-work activities such as screen time, reading for long
periods, and close work were risk factors for myopia
development in children [13-15]. Conversely, increased time
spent outdoors had a protective effect [16-18].

Mobile hedth (mHeath) interventions have emerged as
promising tools for promoting healthier behaviors [19]. The
ubiquity of smartphones has created a unigque opportunity for
the use of mobile technology in health care interventions
[19-21]. Studies had shown that digital intervention could
effectively improve user health outcomes and promote behavior
change among diverse populations [22,23]. Based on these
findings, the World Health Organization (WHO) and the
International Telecommunication Union (ITU) developed the
global initiative Be He@lthy, Be Mobileto promote the mHesalth
interventions for addressing noncommunicable diseases and
other health concerns, using modalities including SMS text
messages, apps, and chatbots.

Building on the success of Be He@lthy, Be Mobile initiatives
in promoting positive health behavior changes and with growing
evidence supporting the effectiveness of mHealth interventions,
WHO and ITU launched the MyopiaEd program in 2022
[24-27]. This program ams to enhance knowledge and
encourage healthy eye habits, ultimately aiming to delay the
onset and dow the progression of myopia. mHealth interventions
were expected to effectively support eye health behavior
modifications, such as increased outdoor time and reduced
near-work activities, which are critical for preventing myopia
progression, by delivering consistent reminders and prompts
[28].

To evaluate the program'’s effectiveness and scalability, Yonsel
University Health System (YUHS) and Good People
International collaborated on a MyopiaEd program
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implementation in South Korea. South Korea, with its high
myopia prevalence and widespread smartphone use, presents a
compelling environment for implementing digital interventions
[29,30]. This study hypothesizes that the MyopiaEd program
will enhance parental knowledge and promote positive
behavioral changesin children’s eye health.

Objective

Thisstudy isthefirst to pilot the MyopiaEd program with akey
end-user group, aiming to generate evidence on its effectiveness
and scalability. The implementation involves adapting the
evidence-based MyopiaEd message libraries and program design
to the South Korean context.

Methods

Study Design

This study used a mixed methods approach using both
guantitative and qualitative data collection methods. Surveys
were administered to participants before and after the program
to assess changesin knowledge and attitudes related to myopia.
After completing the surveys, semistructured interviews were
conducted to explore their experiences in more depth. The
interview questions were guided by themesidentified from the
survey responses. To ensure methodological rigor and
trustworthiness, the study adhered to the COREQ (Consolidated
Criteria for Reporting Qualitative Data) guidelines and the
iCHECK-DH (Guidelines and Checklist for Reporting Digital
Health Implementations) [31,32].

Study Setting

Step 1: Content Adaptation

The MyopiaEd program design and message libraries were
adapted for the Korean context, following WHO and ITU
guidance on the adaptation process, to ensure clarity and
relevance for the target population [33]. From the suggested
target end-user groups, we selected a key population group:
parents of children aged between 7 and 8 yearsto target delaying
myopia onset. The MyopiaEd message libraries, covering
general myopiaknowledge, behavior change, and theimportance
of regular eye examinations and addressing misconceptions,
underwent a comprehensive adaptation process. Two
independent researchers (YL and SY) translated the original
content into Korean and culturally adapted the messagesto aign
with the Korean context. Subsequently, a review panel
consisting of a frontline health worker and a board-certified
ophthalmologist conducted a rigorous review of the adapted
materials. A reverse trandation process, followed by a WHO
review, ensured the accurate conveyance of the original meaning
inthe adapted content. The final messagelibrary was established
based on the feedback received.
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Step 2: Pretesting

Pretesting involved 11 participants receiving 14 core MyopiaEd
messages over 2 weeks. In-person focus group interviews,
conducted by trained interviewers, assessed the understandability
and acceptability of individua messages, message format,
timing, and channel. This was undertaken to ensure that the
program design and message content resonated well with the
target audience. Details on key pretesting feedback and the
resulting changes are provided in Multimedia Appendix 1.

Step 3: Key Revisions Based on Pretesting

Based on pretesting results and feedback, the message libraries
underwent key revisions. Messages were revised to include
multimedia content, information addressing misconceptions
about myopia, and trending Korean eye health issues.
Evidence-based visual content was developed in partnership
with Weknew Inc, a medical information content company.
Finaly, an ophthamologist from the WHO MyopiaEd
program’sinformal expert group reviewed the message library
and multimedia content to ensure clinical accuracy and
evidence-based content.

Recruitment

With the aim of preventing myopia progression in the early
stages, parents of children aged 7 and 8 years were selected as
the target audience, as myopia rates begin to increase rapidly
among Korean children at this age [34]. Participants were
recruited through an open-access website of Good People
International, with a recruitment notice distributed to public
elementary schools located in Gwangju Metropolitan City.
These public schools are under the jurisdiction of the Gwangju
Metropolitan Office of Education, part of the Ministry of
Education. During recruitment, participants were provided with
an overview of the study’s purpose, intervention process, and
potential benefits, along with instructions for accessing and
compl eting the web-based survey. Theinstitutional review board
(IRB)—approved informed consent form was embedded in the
initial application form to ensure participants understood the
potential implications of study participation. Those who agreed
to participate and completed the presurvey were enrolled. To
prevent duplicate entries, the contact information was reviewed
to verify the uniqueness of each user.

After the 6-month intervention, parentswho showed significant
improvement in myopiaknowledge were sel ected to participate
in a qualitative study to explore the underlying mechanisms
driving their behavioral changes. The interviews aimed to
understand how receiving MyopiaEd messages increased
knowledge about myopia prevention among parents and how
thisknowledgetrandated into actual changesintheir children’s
eye health behaviors.

Intervention

The program was launched in June 2022 with the primary
objective of enhancing knowledge about myopiaand promoting
good eye health behaviors for the prevention and management
of myopia. Following the WHO MyaopiaEd toolkit guidelines,
atotal of 42 adapted messages were sent to the target group
over a 6-month period. This intervention was conducted as a
digital trial using SMS text messages as the delivery method.
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Parentsreceived SM S text messages twice aweek for 18 weeks.
After that, the frequency of messages was reduced to once a
week for the remaining 6 weeks. SMS text messages and
multimedia messages with images were delivered alternately.
For the multimedia messages, the resources were uploaded to
the program website and were delivered via messages along
with the post link. Messages were sent via KakaoTalk (Kakao
Corp), the most widely used messaging app in Korea, with a
large and highly engaged user base [35]. The message libraries
delivered to parents are included in Multimedia Appendix 2.

Data Collection and M easurement

Overview

This study assessed changes in knowledge and behavior
(primary outcomes) following the intervention, along with
suggestionsfor program design and message content (secondary
outcomes). Behavior changes were evaluated by considering
near-work activities as a risk factor and time spent outdoors,
wearing glasses, and eye examination uptake as protective
factors. To examine the potential association between behavior
changeintensity and intervention outcomes, we categorized eye
health behaviors into 3 levels: mild, moderate, and intensive.
Theselevelswere defined based on time commitment, financial
burden, and required effort. Increasing outdoor activity was
classified as a mild intervention, while reducing near-work
activities and getting eye examinations were categorized as
moderate and intensive interventions, respectively.

Quantitative Study

Quantitative data were collected using a self-assessment
guestionnaire developed based on WHO monitoring and
evaluation indicators [36]. Surveys were conducted in
accordance with the CHERRIES (Checklist for Reporting
Results of Internet E-Surveys) as detailed in Multimedia
Appendix 3[37]. Inthe posttest, participants self-reported their
engagement and satisfaction with the program. Satisfaction with
the content was measured on a 5-point Likert scale, ranging
from 1=strongly disagreeto 5=strongly agree. Participants also
indicated their perceived changes in knowledge and behavior
compared to before the intervention, with options including
“improved” and“ not improved” for knowledge and “increased,”
“not changed,” or “decreased” for behavior.

A survey questionnaire developed by the research team was
used to assess participants’ knowledge of myopia in both the
pre- and posttests. Participants responded to 16 questions with
ayes, no, or unsure response. Correct responses were given a
full score of 100, whileincorrect or uncertain responsesreceived
0. To assess behavior change, participants self-reported the
average daily time spent on outdoor activities and near-work
activities during their leisure time on weekdays and weekends,
specifying thetimein hoursand minutes. For parents of children
with myopia only, the frequency of wearing prescribed glasses
among their children was measured using a5-point Likert scale
(1=never and 5=always).

Qualitative Study

Six months after the intervention, semistructured interviews
wereimplemented by atrained interviewer viavideoconference
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using a semistructured interview guide. Interviews lasted
approximately 1 hour and were conducted in Korean at atime
convenient for the participants. During the interviews,
participants were asked to recall memorable messages and
provide feedback on individual messages impact on behavior
change. Among the MyopiaEd messages sent, a core set of 24
messages was specifically discussed. Additionally, participants
provided their opinions on program design aspects such as
program duration, communication channels, and message
freqguency. With informed consent, interviews were
audio-recorded, and al participant information was documented.

Statistical Analysis

Quantitative statistical analyses were performed using R
software (version 4.2.2; R Foundation for Statistical
Computing). Paired-sample 2-tailed t tests and Wilcoxon signed
rank tests were used to examine changes between pre- and
postintervention evaluations. Prior to the analysis, the normality
of the data was assessed using the Shapiro-Wilk test. For the
qualitative study, common themes were identified using an
inductive thematic approach.

Ethical Considerations

This study was conducted in accordance with the principles of
the Declaration of Helsinki. Approval was granted by the IRB,
Severance Hospital, Yonsal University, Seoul, Korea (IRB
approval 4-2022-0798). All participants provided written
informed consent prior to study enrollment and were informed
of their right to withdraw at any time. The datawere anonymized

Lecetd
for privacy and confidentiality. As compensation for completing
the pre- and postintervention surveys, participants received a
100,000 KRW (US $76.32) gift certificate for an optical store.

Results

Quantitative Study

Figure 1 illustrates the flow diagram of the study participants.
From September 2022, atotal of 184 parents of children aged
7 to 8 years were recruited for this study. After a 6-month
intervention, 133 parents who completed both pre- and
postintervention survey were evaluated, consisting of 60 parents
of children with myopia and 73 parents of children without
myopia. The mean age of parents of children with myopiawas
40.38 (SD 2.91) years, and the mean age of parents of children
without myopiawas 39.52 (SD 3.94) years (Table 1). The parent
group was predominantly female, with 56 (93.3%) out of 60
parents of children with myopia and 72 (98.6%) out of 73
parents of children without myopia being female. Parents of
children with myopia were more likely to have a personal eye
careroutinefor their children (P=.003), including practiceslike
limiting screen time. There was also a significant difference
(P<.001) in the timing of the last eye examination. In total, a
vast majority (54/60, 90%) of parents of children with myopia
reported their children having had an eye examination within
the past 6 months compared to 32 (43.8%) out of 73 parents of
children without myopia. An additional 16 (21.9%) out of 73
parents in the nonmyopic group reported an examination
between 6 months and 1 year.

Figure 1. Flow diagram illustrating participant involvement in the intervention, quantitative analysis, and qualitative analysis within the MyopiaEd

program.
Intervention 184 Recruited parents of
7- to 8-year-old children
_ y
133 Parents participated in the survey
51 Lost to follow-up
Quantitative =" RS
analysis 60 Parents of children 73  Parents of children
with myopia without myopia
133 Analyzed
. 3
7 Parents participated in the interview
Qualitative
analysis
7 Analyzed
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Table 1. Demographic characteristics and baseline eye care practices of parents and their children with and without myopia (N=133).
Characteristics Parents of children with myopia (n=60)  Parentsof children without myopia(n=73) P vaue
Age (years), mean (SD) 40.38 (2.91) 39.52 (3.94) A2
Sex, n (%) a7
Female 56 (93.3) 72 (98.6)
Male 4(6.7) 1(1.4)
Children’s age (years), mean (SD) 7.65 (0.6) 7.52 (0.6) .18
Children’s sex, n (%) 71
Female 30 (50) 40 (54.8)
Male 30 (50) 33(45.2)
Children’s personal eye careroutine, n (%) .003
Yes 39 (65) 27 (36.9)
No 17 (28.3) 40 (54.7)
Do not know 4(6.7) 6(8.2)
Children’slast eye examination, n (%) <.001
Less than 6 months 54 (90) 32 (43.8)
More than 6 months and less than a year 2(3.3) 16 (21.9)
Morethan ayear and 2 years 1(1.7) 12 (16.4)
More than 2 and 5 years 0(0) 3(4.11)
More than 5 years 0(0) 0(0)
Do not know 3(5) 10(13.7)

Theresults of the quantitative study are presented in Tables 2-4.
Both parents of children with and without myopia showed high
engagement with the program, with no significant difference
observed between the 2 groups (Table 2). In total, 38 (63.3%)
out of 60 parents of children with myopia and 51 (69.9%) out
of 73 parents of children without myopia shared the message
content with their families or friends who were not enrolled in
the program. Participants rated the program highly across all
aspectsof content satisfaction, including ease of understanding,
applicability, and relevance.

During the 6-month follow-up, participants evaluated their
changesin knowledge and children’sbehavior related to myopia
(Table 3). A vast majority of parents of children with myopia
(54/60, 90%) and parents of children without myopia (68/73,
93.2%) subjectively reported an improvement in their knowledge
of myopia after participating in the program. Most parents
reported that their children spent more time on outdoor activities
and less time on near-work activities during leisure periods
regardless of the child’'s myopia status. However, parents of
children with myopia were more likely to complete their
children’s eye examinations after the intervention compared to
parents of children without myopia (P=.02).

Both groups showed statistically significant improvements in
their knowledge about myopia (Table 4). Regarding behavior

https://publichealth.jmir.org/2024/1/e66052

change, parents of children with myopia reported a significant
increasein outdoor activity time after theintervention (P=.048).
While parents of children without myopia also reported
increased outdoor activity, this change was not statistically
significant (P=.06), although it suggests a trend toward
significance. There was no significant decrease in the amount
of time children spent on near-work activities in either group.
Parents of children with myopiareported a significant increase
in the frequency of their children wearing prescribed glasses
(P<.001).

Multimedia Appendix 4 showstheindividua scores out of 100
for each of the 16 questions on the knowledge assessment
guestionnaire used to evaluate participants’ understanding of
myopia. Participants in both groups showed improvement in
their understanding of severa myopiarelated topics.
Specifically, they gained knowledge about the definition of
myopia(question 5), the benefits of outdoor activities (question
9), the importance of wearing glasses (questions 10 and 12),
and the role of environmental factors in myopia devel opment
(question 4). However, participants understanding of the
negativeimpact of close working distance, regardless of activity
(reading and smartphone use), did not significantly improve
(questions 6 and 8).
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Table 2. Engagement and satisfaction levels of participating parents with the MyopiaEd program over a 6-month period (N=133).

Variables Parents of children with myopia (n=60)  Parentsof children without myopia(n=73) P vaue
Estimation of the messagesread by users, n (%) 75
None 0(0) 0(0)
Fewer than half 3(5) 6(8.2)
More than half 18 (30) 23 (315
Nearly all 39 (65) 44.(60.3)
User s sharing the message content with othersnot enrolled in theinitiative, n (%) 37
Yes 38(63.3) 51 (69.9)
No 22 (36.7) 22(30.1)

Satisfaction with the content, mean (95% CI)

Ease of understanding the messages 4.72 (4.55-4.88) 4,96 (4.91-5.01) .006
Easy to operationalize advice or instructions  4.83 (4.70-4.97) 4.85 (4.73-4.96) .93
Content appropriateness 4.85 (4.74-4.96) 4.85 (4.74-4.96) .92
Mean 4.80 (4.69-4.91) 4.89 (4.81-4.96) 11

Table 3. Self-reported changesin parental knowledge and children’s behaviors over the 6-month MyopiaEd program (N=133).

Variables Parents of children with myopia (n=60), Parentsof children without myopia (n=73), P vaue
n (%) n (%)

Parental knowledge gain

Change in knowledge of myopia .54
Improved 54 (90) 68 (93.2)
Not improved 6 (10) 5(6.9)

Behavior changein children

Changein aver age daily time spent outdoors .94
Increased 40 (66.7) 50 (68.5)
Not changed 19 (31.7) 21 (28.8)
Decreased 1(17) 227
Change in aver age time spent on near-work activities during leisure periods .53
Decreased 37(61.7) 38(52.1)
Not changed 19 (31.7) 30(41.1)
Increased 4(6.7) 5(6.9)
Changein daily timewearing their prescribed glasses
Increased 14 (23.3) _a —
Not changed 41 (68.3) — —
Decreased 5(8.3) — —
Eye examination uptake .02
Yes 52 (86.7) 50 (68.5)
No 8(13.3) 23(315)
3ot applicable.
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Table 4. Parental knowledge scores and children’s behavioral measurements at baseline and endline in the 6-month MyopiaEd program (N=133).

Variables

Parents of children with myopia (n=60)

Parents of children without myopia (n=73)

Baseline, mean  Endline, mean P vaue Baseline, mean Endline, mean P value
(95% CI) (95% CI) (95% CI) (95% CI)
Parental knowledge gains
Knowledge score 75.21 (72.27- 83.44 (81.54- .001 75.68 (72.21- 84.33 (82.66- .001
78.15) 85.34) 29.16) 86.00)
Behavior changein children
Time spent outdoors (minutes per 82.88 (67.12- 97.07 (83.41- .048 82,52 (69.80-  93.27 (82.48- .06
day) 98.64) 110.73) 95.25) 104.05)
Time spent on near-work activities ~ 165.44 (137.65-  143.75 (124.73- .06 154.36 (129.85- 140.15(123.02- .51
during leisure periods (minutes per ~ 193.23) 162.77) 178.88) 157.28)
day)
Frequency of wearing prescribed 3.14(2.67-3.62) 3.64(3.22-4.07) <.001 _a — —

glasses, 5-point Likert scale

3N ot applicable.

Qualitative Study

Overview

In-depth interviews were conducted with a selection of parents
who showed animprovement in knowledge scores (Multimedia
Appendix 5). All 7 participants were mothers. In total, 57%
(4/7) identified increased the time spent outdoors by their
children, while 43% (3/7) decreased the time spent on near-work
activities by their children.

Eye Health Behavior Change

Eye Health Checkup and Vision Correction

When parents were asked about changesin their children’s eye
health behavior after participating in the program, dl participants
responded that their children had undergone eye examinations.
Additionaly, 71% (5/7) mentioned that their children began
wearing eyeglasses or orthokeratology lenses following eye
health checkups.

| didn't pay much attention to eye clinics before
because everyone in my family had good eyesight,
and | didn't wear glasses...I only visited eye clinics
with my children occasionally for minor issues like
inflammation...However, I’ve come to realize the
importance of regular eye check-ups through the
program. Since this year, |I’ve been taking my eldest
child for check-ups every six months...and [ he] started
wearing glasses in March. This experience made me
more aware. [Parent 6]

Before the campaign, my child had vision tests at
school and was found to need vision correction.
However, both my husband and | felt it might be too
early to wear glasses, so we asked the teacher if our
child could sit closer to the front [in the classroom]
and delay wearing glasses a bit longer...However,
upon receiving a message indicating otherwise, we
promptly went to [ optometrist to] get eyeglassesfitted
for my child. [Parent 7]

https://publichealth.jmir.org/2024/1/e66052

My child's vision was exceptionally good until first
grade...However, due to factors like the COVID-19
pandemic, we couldn’t arrange any check-ups for a
year. Then, in second grade, my child began having
trouble seeing. Just at that time, we received a timely
message reminder from the program, prompting us
to realize the importance of not missing the check-up
schedule. So, | promptly took my child for an
examination and discovered hisvision had worsened.
[Parent 4]

Time Spent on Outdoor Activities

Many parents reported that their children tend to spend most of
their weekdays indoors due to after-school academies or both
parentsworking, making it difficult to allocate timefor outdoor
leisure activities. Therefore, they preferred to engage in outdoor
activities during weekends such as taking walks in the park or
going camping with their children. They also noted constraints
in increasing outdoor activity time, such as their children’'s
frequent use of smartphones during leisure hours. Some parents
mentioned that they had previously been aware only of the
negative effects of outdoor activities on eye health due to UV
exposure. Following the intervention, they developed a better
understanding of the importance and benefits of outdoor
activities and encouraged their children to spend more time
outdoors.

| allowed my child to engage in more outdoor
activities because | learned that playing outside under
sunlight isn’t necessarily harmful dueto UV rays, but
rather beneficial for eye health...The information
about spending more than 90 minutes outdoors was
meaningful...Children spend most of their time
indoors, often glued to their phones. [Parent 5]

Asa dual-income couple, my family primarily spends
weekdaysindoors, because children attend academies
[until the evening after school]...While we do try to
get outdoors on weekends such as camping, the
overall change in outdoor time might not be very
noticeable...However, both the children and | are
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aware of the benefits of sunlight for eye health. Even
though time spent outdoors haven't significantly
increased, perhaps we've made a bit more effort to
spend extra time in the sun unconsciously. [Parent 4]

Outdoor activitieswere practically impossibleduring
the weekdays. So, | tried to allow my child to engage
in longer activities at least on weekends. [Parent 7]

Time Spent on Near Works

Intotal, 71% (5/7) of the parents reported that when they advised
their children to reduce near-work activities such as reading
books or looking at smartphone screens closely, their children
perceived it as nagging. Despite these constraints, 2 parents
mentioned that their children voluntarily practiced healthy
behaviors, attributing the increased credibility of the messages
to the reputation of YUHS and WHO.

Even though | told my children to sit farther away
fromthe TV or take breaks, they didn’t seemto listen
well as they got older. After joining the program, |
directly shared the messages and materials received
from the program with them...These messages had a
direct impact on the kids...they saw the messages and
materials [from program| and realized, “ Oh, it was
sent fromthe medical center [YUHS " So, they trust
it more than me...when | say, “ Let’s take a moment

Textbox 1. Information on trending eye-related issues.

Leeetd

to look at something green in the distance they're
more willing to comply. | also shared these with
friends...[and] online community for moms. Rather
than gathering information sporadically, getting
infor mation from experts and engaging with questions
and answers is far more trustworthy. It was
reassuring and beneficial . [Parent 4]

Previoudly, | would ask my kids to sit a bit farther
away from the television, but | guess they often felt
like nagging...messages from the program now
support what | used to say verbally, making it more
convincing. [Parent 1]

Feedback of MyopiaEd Message Content

When participants were questioned about the impactful message
content, 86% (6/7) highlighted information regarding trending
eye-related topics such as orthokeratology and unsubstantial
intervention or nutritional support for myopia prevention. All
of the participants considered messages that provide numerical
guidance for behavioral changes as memorable, including the
20-20-20 rule, engaging in outdoor activities for at least 90
minutes, and scheduling eye health checkups every 6 months.
Information on trending eye-related issuesis present in Textbox
1. Clear guidance for behavioral change in messagesis present
in Textbox 2.

“1 inquired about Ortho-K lenses [orthokeratology] and received additional information via chat from an eye health professional. Feeling reassured
by the expert’s advice, | learned more about Ortho-K lenses and now my first child is wearing them. Concerned about not missing early screenings,
| also went for regular check-upsfor my second child. Initially hesitant, receiving continuous messages made me reali ze the importance of not missing
thetiming. During the campaign, | went two or three times every three months[for my children], and now my second child iswearing glasses’ [Parent
4].

“1 used to believe that wearing blue light-blocking glasses was obligatory. However, through messages, | learned that the blue light doesn’t have such
a significant impact [for the eye]...Even though the optician recommended blue light blocking glasses, my child didn’t choose to get them...These
insights [from messages] were also helpful” [Parent 5].

“Growing up, wewere alwaystold that carrots and blueberrieswere good for our eyes. I've alwaystold my kidsthe samething. So, | wasabit surprised
to learn that it’s not actually true and that these foods don’t necessarily improve vision” [Parent 6].

Textbox 2. Clear guidance for behavioral change in messages.

“Specifying 90 minutes made me realize that my child’'s outdoor activity time had been quite limited. When | measured the time, 90 minutes was
longer than | had anticipated...[and] practicing regular outdoor activities for over 90 minutes seemed challenging. However, after a few attempts, |
found it to be achievable. It inspired me to include outdoor activities more frequently in our routine...” [Parent 3].

“1 made a conscious effort to integrate the 20-20-20 rule into our daily routine. This involved encouraging the kids to take a 20-second break every
20 minutes, focusing on an object at least 20 feet (6 meters) away. It proved to be effective, prompting me to consistently remind the kids to take
breaks while using electronic devices or reading” [Parent 5].

“Previoudly, | didn’t prioritize eye check-ups, only visiting the eye clinic occasionally for minor issues like inflammation in the kids' eyes. However,
recognizing the importance of regular check-ups every six months starting this year, I've been ensuring that the kids undergo check-ups every six
months. This preventive measure seems to be beneficial” [Parent 6].

| inquired about Ortho-K lenses and received

Feedback of MyopiaEd program

Two-Way M essaging

A 2-way messaging system was implemented to foster
participant engagement, enabling communication and addressing
participants’ curiosity. Interviews revea ed that this feature was
highly valued, providing opportunities for immediate

clarification and enhancing the eye health—related behavior
change of participants.

https://publichealth.jmir.org/2024/1/e66052

additional information via chat from an eye health
professional. Feeling reassured by the expert’sadvice,
| learned more about Ortho-K lenses and now my
first child is wearing them. [Parent 4]

| asked a question and got an answer...| asked
something like, “If parents have poor eyesight, is
there a high chance that their children will also have
poor eyesight?”...Snce my child was growing up, |
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becameincreasingly aware of the importance of their
eye health. Therefore, being ableto ask questionsand
get answers from an ophthalmologist was helpful.
[Parent 7]

M essage Format and Channel Used

All participants expressed high satisfaction with the channel,
highlighting the messaging app’s convenience for confirming
and archiving messages. Most parents positively evaluated the
provision of website links, which allowed them to access visual
content and more detailed informati on about the message topics
if they wereinterested. However, some mentioned that the SMS
text messages were meaningful even without multimedia, as
they effectively conveyed the core message directly.

Recelving messages via KakaoTalk felt
convenient...Accessing information directly through
messages was more convenient than accessing a blog.
However, when | wanted more detailed information
on certain topics, | visited the blog. [Parent 3]

Using KakaoTalk was convenient for me. 1 could
easily check messages and explore more information
through the linked blog if needed...Plus, the
connection between KakaoTalk and the blog made it
flexible. Even if | missed a message, | could still
access the blog without opening a separate browser.
Overall, | found this setup to be quite convenient.
[Parent 5]

Frequency and Dur ation of the Program

Participants responded that the 6-month duration of the
campaign was appropriate, and some indicated that a longer
duration would have been acceptable as well. Regarding the
frequency of message delivery, most agreed that once a week
was appropriate, while some suggested that once every 2 weeks
would also have been suitable.

While it might have felt lengthy...I think it would be
beneficial to continue consistently. | believe
maintaining periodic communication, rather than
limiting it to a few months as a campaign, wouldn’'t
be a bad idea. | didn't pay much attention to the
frequency, but it felt quite frequent. [Parent 1]

With the 6-month campaign ending, | feel like it was
a valuable period during which we acquired a lot of
useful information. | didn’t find it too short or too
long. As for the frequency, once or twice a week felt
reasonable. [Parent 2]

The 6-month duration seemed appropriate. Usually,
campaigns like this end quickly. Each message was
a reminder, and even if | confirm late, receiving
another message encouraged me not to delay [eye
examination]. They discussed the risks, provided
explanations on good practices, and even offered
counseling. So, even if the messages continued, |
might have been able to ask questionswhenever | had
doubts[about my children’seye health] ...[ Regarding
frequency,] Perhaps once a week would have been
better. If they come too frequently, attention may

https://publichealth.jmir.org/2024/1/e66052

Leeetd

weaken dlightly. Allowing some time and ingtilling a
sense of urgency would be also beneficial. [Parent 4]

When the message came announcing the end, |
thought, “ Already over?” It passed by quicker than
| expected. Once a week for message frequency seems
appropriate. [Parent 7]

Discussion

Principal Findings

Thisisthefirst study to evaluate the effectiveness and scal ability
of the WHO's MyopiaEd program and its message libraries to
enhance awareness and encourage behavior changes aimed at
preventing myopia. Increased parental knowledge about myopia
appears to be associated with positive behavior changes in
children. Increased outdoor time and reduced near-work
activities were identified in children both with and without
myopia. Recognizing the importance of regular eye
examinations for myopia prevention, targeted mHealth
intervention to parents resulted in a rise in the proportion of
children receiving eye examinations.

This study explored theimpact of digital interventionstargeting
parents as a strategy for myopia prevention in children. Given
the limitations of direct engagement with children in a digital
approach, targeting parents through informative messages
presents a promising approach. Children’s successful behavioral
change depends on parents’ understanding of myopiaand their
willingness to adopt the proposed myopia management and
treatment [38]. The program’s design appeared to facilitate
positive behavioral changes among participating parents
regardless of their children’s existing eye hedth status, as
evidenced by high engagement and asignificant increasein eye
health awareness. Several factors were contributed to this
finding. First, parents with myopia or a family history of the
condition exhibited concern for their children’s eye health, even
if their children do not currently have any vision problems.
Second, witnessing the development of myopiain other children
heightened parental vigilance toward myopia prevention. These
suggest that myopia prevention programs should consider
broadening their target audienceto include parents of al children
within the susceptible age range, especialy in high-prevalence
regions experiencing a rising incidence of myopia. Early
intervention is particularly important, as research has shown
that early myopia onset or rapid progression is the most
significant predictor of severe myopiain children [39].

A potential association between theintensity of behavior change
and the targeted eye health behavior outcome in children was
investigated in this study. Increased outdoor activity was
hypothesized to be amild intervention, as parents could easily
facilitate it. This aligns with a case study reporting that a
messaging app—based mHealth approach increased parental
engagement in promoting outdoor activities for their children
[40]. Conversely, reductions in near-work activities such as
reading and screen time assumed as moderate did not identify
statistically significant results. This is due to the challenges
posed by South Korea's societal pressure on academic
achievement and the growing issue of children’s dependence
on smartphones[41,42]. A qualitative study from Chinasupports
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thisnotion, reported the challenges of family-based interventions
where parents prioritize immediate academic success over the
long-term risks of vision problems in their children [43]. In
addition, promoting regular eye examinations was categorized
as more intensive due to logistical considerations and cost
burdens. However, our study observed unexpectedly high eye
examination uptake due to several contributing factors. These
factorsinclude the rel ative affordability of eye examinationsin
South Korea, enabled by health insurance coverage, and the
widespread availability of ophthalmology services within
metropolitan areas.

This study targeted parents of primary-level children among
the 4 end-user groups for the MyopiaEd program suggested by
WHO, as early detection and management in childhood are
essential, and parents have a significant impact on their
children’s behaviors at the primary level. By focusing on
parents, the program aims to leverage their pivotal role in
forming lifestyle habits that can slow the onset of childhood
myopiaand reduce therisk of devel oping high myopia. Despite
efforts to recruit parents without sex bias, cultural norms in
South Koreawhere femal e parents are primarily responsiblefor
childcare and domestic tasks likely influenced the dominant
proportion of femaleinvolvement. Given this childcare disparity,
it is understandable that female parents were more active in
seeking resources such as the MyopiaEd program to support
their children [44]. As this study is the first to evaluate the
MyopiaEd program, a crucial next step is to expand its
implementation to other target end-user groups based on our
findings.

The findings from this initial adaptation of the Myopiakd
program yielded valuable lessons learned regarding program
design and message libraries. First, 2-way messaging with
guestion-and-answer interactions, addressing participant
inquiries and concerns, contributed to increased participant
satisfaction and adherence. Second, concise messages with
direct behavioral instructions were sufficient for knowledge
dissemination and for promoting behavior change. Interestingly,
messages containing explanations about the mechanisms of
myopia development did not significantly enhance knowledge
levels. This suggests prioritizing actionable content readily
applicable by the target audience, such as the 20-20-20 rule
[36]. Furthermore, while multimedia contents were initially
expected to improve knowledge acquisition, SM Stext messages
without images or infographics proved to be sufficient
promoting healthy behavior adoption. Finaly, the inclusion of

Leeetd

information within the message library to address common
misconceptions about eye health enhanced the message
credibility and fostered greater program satisfaction among
participants. This research supportsthe phenomenon that people
in today’s society are overloaded with information and find it
difficult to recognize trustworthy sources. Our study found that
the established reputation of WHO and YUHS positively
influenced overall trust and engagement with the message and
program. This highlights the importance of credible sourcesin
promoting program participation and adherence.

Limitations

Thisstudy has several limitations. First, recruitment challenges
resulted in asmaller samplesizethaninitially aimed. Thiscould
be attributed to parental concerns about a program targeting
children. To mitigate such concerns in future studies, it is
important to include a more comprehensive explanation of the
program’s purpose and benefits while also acknowledging the
possibility of participant withdrawal . Despite thelimited sample
size, this study used rigorous methodol ogiesto ensurereliability.
By incorporating WHO monitoring and assessment indicators
in quantitative analysis and achieving saturation through
consistent participant responsesin qualitative analysis, the study
providesasolid foundation for future large-scal eimplementation
of the MyopiaEd program. Second, we only targeted parents
who showed significant knowledge gains during the qualitative
interviews. By focusing on this group, we could delve deeper
into the key factors influencing how improved knowledge led
to behavior change. Third, our study design had limitationsin
evaluating the long-term impact of the MyopiaEd program on
myopia incidence and behavior change. As this was the first
study to implement the WHO MyopiakEd program, the study
adhered to the 6-month intervention and evaluation guidelines
suggested by WHO. Future research should consider using a
longitudinal design with alonger follow-up period to establish
the sustainability of program effects.

Conclusions

Our research suggests that the MyopiaEd program represents a
promising intervention tool for mitigating the risk of myopia
progression. The program’s demonstrated effectiveness in this
study provides strong evidence to support its wider
implementation and integration into national health policies.
Moreover, the study underscores the pivotal role of digital
interventionsin combating the escal ating preval ence of myopia
in South Korea.
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