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The objective of this paper is to provide an overview of the World Health Organization - International Telecommunication Union MyopiaEd programme - a digital message programme targeting education on myopia and its prevention. The development of the MyopiaEd programme included 4 key steps: (1) Conceptualization and consultation with experts in the field of myopia, mHealth and health behavior change; (2) Creation of SMS message libraries and programme algorithm; (3) Review of the message libraries to ensure relevance to the target audience; and (4) Pre-testing amongst end-user groups to ensure that the design of the programme and the message content were understandable. After reviewing the available evidence and considering input of the experts, the aims, end users and key themes of the programme were finalized. Separate SMS-adapted message libraries were developed, reviewed and pre-tested for four target end-user groups; (1) general population involved in the care of children (2) parents or caregivers of children with myopia; (3) adolescents with myopia; and (4) adults with myopia. The message libraries are part of a comprehensive toolkit, developed through a consultative process with experts in digital health, to support implementation within countries. The development of the MyopiaEd programme aims to provide a basis for Member States and other stakeholders to develop, implement and monitor large-scale mHealth programmes. It is aimed at raising awareness of good eye care behaviors and addressing common reasons for non-compliance to spectacle wear. The next steps will involve adapting and evaluating the MyopiaEd programme in selected settings.
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INTRODUCTION

Uncorrected myopia is a leading cause of vision impairment and poses a considerable financial burden on countries, with an estimated annual global productivity loss of US$ 244 billion (1). To further confound this problem, the prevalence of myopia is projected to increase substantially in the coming decade, with 3.36 billion people estimated to be impacted by 2030. (2) During the same period, the number of people with high myopia, an emerging cause of irreversible blindness, is projected to impact over 500 million. Although refractive correction provides an effective means of correcting myopia, compliance with spectacle-wear among children and adolescents is often suboptimal, commonly attributable to misconceptions and stigma (3). In addition, awareness of the risk factors and symptoms of myopia are low and may prevent or delay children from receiving a formal eye examination.

Growing evidence among child populations strongly implicates lifestyle risk factors, including intensive near vision activity (as a risk factor) and longer time spent outdoors (as a protective factor), in the onset and progression of myopia during childhood (4). Interventions targeting these lifestyle factors offer the possibility of reducing the risk of developing high myopia and its related potentially blinding complications later in life. To this end, large-scale programmes and policies have been established within countries with a high prevalence of myopia, aimed at myopia prevention through increased time spent outdoors among children (5, 6).

In October 2019, WHO launched the World Report on Vision which highlights the importance of preventive strategies for eye conditions (2). A key recommendation of the report was to raise general awareness and engage and empower people and communities (2). In line with this recommendation, WHO recognizes the vital role education campaigns play in the management of myopia and its associated complications, while also improving education of good eye care behaviors (e.g., the importance of regular eye examinations) and addressing common reasons for non-compliance to spectacle wear. However, research shows that in many countries, awareness of myopia is low (7, 8). Cognisance is also given to the possible deleterious effect of COVID-19 lockdown measures on myopia amongst children, with research indicating an increase in myopia incidence and progression attributed to less time spent outdoors due to home confinement and a substantial increase in near work activities such as online learning (9–11).

To facilitate countries in enhancing their domestic services for myopia education and prevention, WHO and ITU have developed the “Be He@lthy, Be Mobile” (BHBM) programme for myopia. The BHBM programme uses mobile technology for health (mHealth) to address a range of non-communicable diseases and health issues such as diabetes, dementia, aging, and tobacco consumption. In this case, building on already acquired experience in mHealth, and in collaboration with an international group of experts in the field of myopia and behavioral science, an mHealth programme for myopia – MyopiaEd – has been developed. The objective of this paper is to provide an overview of the MyopiaEd programme, including the development process, and outline the next steps.



METHODS


Development and Design of the MyopiaEd Programme

The development of the MyopiaEd programme was aligned with published development frameworks (12, 13) with a focus on implementation, use of behavioral change theory, and involvement of the target population. The development process followed a stepwise process with the involvement of different stakeholders (Figure 1).
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FIGURE 1. Stages of development of the MyopiaEd programme.



Step 1. Conceptualization and Consultation

The WHO was responsible for the overall coordination of the project as well as technical and developmental work.

An Informal Expert Group (IEG), comprising experts in myopia and health behavior change, purposively recruited from all six WHO regions, was established at the project outset to provide technical input throughout the development of the MyopiaEd Programme. Initial technical consultations were held (22–23 October 2020) with WHO offices, including those from the Vision and Eye Care Programme and Digital Health Department, and the IEG with the principal objective being to agree on the scope of the MyopiaEd programme, including the context, purpose, end users and key topic themes to be covered.

In preparation for the IEG consultations, WHO offices identified existing evidence (e.g., systematic reviews, randomized control trials, white papers) (14–23) on a range of topics (e.g., spectacle compliance, time spent outdoors and near work-related parameters), as the basis for identifying key topic themes to be covered in the MyopiaEd programme. This evidence and proposed themes were summarized during the consultation, where IEG members provided technical input to WHO on the nature of the related message content within each theme, with consensus being the endpoint in all cases (14–23).



Step 2. Creation of the Message Libraries and Programme Algorithm

Following the initial consultation period with the IEG to finalize the key themes and end-users, an expert in health behavior change (RD), who previously led the development of message libraries for other Be He@lthy Be Mobile programmes, (24, 25) drafted separate MyopiaEd message libraries for each end user group (26). Message content was written with a global perspective and with the understanding that the messages may need to be adapted for use by specific countries. Behavior change techniques were used to underpin each of the messages. Each message was categorized into one of 4 domains: Motivation, Support, Information, or Reminders. Messages were designed to be clear and direct, offering practical and relevant advice, in simple language. Messages were designed to be positively (gain/benefit) framed, with a focus and emphasis on the benefits of action.

Suggested algorithms for the programme were also developed to guide the delivery of the messages. Based on the experience of WHO mHealth programmes, expert review and end user feedback, suggestions regarding the format, the timing of the programme, and frequency of messages to be delivered were made.

The expert in health behavior change had access to the following reviews and information to assist in informing the initial draft of the MyopiaEd message libraries and algorithms:

(i) A scoping review commissioned by WHO to collate and synthesize the evidence on the use of mHealth interventions in eye care, where they provide information to raise awareness about services, provide condition-specific information or encourage individuals to adhere to a treatment or to attend an appointment.

(ii) A review of existing social media campaigns on myopia and collation of existing messages used in myopia-related awareness or health promotion campaigns. The search was conducted on News, blogs, websites (governmental or non-governmental organizations) and publications, together with a focused social media search using the Sprinklr® platform which listens to mentions across more than 20 social channels.

(iii) The results of unpublished end user qualitative and quantitative research conducted by the Global Myopia Awareness Coalition (GMAC). This research explored various strategies and campaigns on myopia education for key stakeholders including parents, children and healthcare providers in the United States (27).



Step 3. Expert Review

The initial message libraries and associated algorithm underwent two rounds of expert review. This included (i) review by experts in the field of myopia to ensure that the messages were clinically correct and evidence-based; and (ii) review by experts in behavior change from the WHO Behavioral Insights team (Geneva) and WHO Regional Office digital health advisors to ensure that the messages were relevant to the target audience. Following each stage of expert review, the message libraries were progressively updated to incorporate experts' feedback.



Step 4. Pre-testing of the Message Libraries

The purpose of pre-testing the message libraries was to ensure that both the design of the programme and the draft message content were understandable and acceptable to an English-speaking target audience.

Convenience targeted sampling was used to recruit participants for the pre-testing to ensure representation from all potential types of end users. During the pre-testing, the proposed programme was described, and a range of messages was shown. Participants were asked to provide feedback on aspects of the proposed programme (e.g., programme duration, target users, frequency of messaging), as well as on the individual messages (e.g., clarity, tone, content). Thirteen sessions of pre-testing were carried out by a trained interviewer in-person or over videoconferencing, according to the participant's preference. Feedback from participants were summarized by the interviewer and common themes were identified using a simple, general inductive thematic approach. Based on the feedback received during pre-testing, additional changes were made to the message libraries.





RESULTS


Key Outcomes of the Informal Expert Group Consultation

The key outcomes and discussion points from the IEG consultation (October 2020) for each of the proposed themes of the MyopiaEd programme are summarized in Table 1.


Table 1. A summary of the key outcomes of the WHO consultation on the proposed themes of the MyopiaEd Programme.
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Scope of the MyopiaEd Programme

After reviewing the available evidence and considering the feedback of IEG members, and individuals from related WHO departments, the aims, end users, key themes and algorithm (i.e., format, frequency and duration) of the MyopiaEd programme were finalized (Table 2).


Table 2. Overview of key aspects of the MyopiaEd programme (31).
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Message Libraries and Toolkit to Support Implementation

Key changes made to the message libraries following this peer review process, coupled with an overview of the feedback received during pre-testing of the message libraries, have been summarized in Supplementary File 1.

The resultant message libraries for the four target end-user groups, and an accompanying BHBM toolkit containing operational guidance and resources to support the implementation, can be found at the WHO webpage (26).




DISCUSSION

The WHO-ITU MyopiaEd programme provides a basis to support countries and other stakeholders to develop, implement and monitor large scale mHealth programmes aimed at (i) improving awareness of the importance of regular eye examinations and spectacle compliance, and (ii) supporting behavior change that may delay the age of onset, and slow the progression of myopia.

Traditionally, interventions aimed at health promotion and prevention in the field of eye care have received less attention and investment than those for treatment. However, the growing evidence implicating lifestyle risk factors in the onset and progression of myopia, coupled with the known impact of uncorrected myopia on academic performance and the need to address common reasons for non-compliance with spectacle wear, provide a strong rationale for educational campaigns targeting both those at risk of developing myopia and those who already have myopia. A text message-based programme, such as that described in this paper, offers a solution to reaching large audiences at low cost. While not extensive, literature on the use of mHealth messaging in eye care shows promising results for improving adherence to treatment of chronic eye conditions, (35, 36) increasing rates of attendance at eye care facilities (37–39) and, more recently, behavior modification for the prevention of myopia (40).

Similar to the other WHO BHBM programmes (41) the MyopiaEd programme is intended for implementation by government officials, academics, and other in-country partners (e.g., non-government organizations) who are involved in mHealth, or other health promotion, programmes. As mentioned, the message libraries (26) are accompanied by a comprehensive BHBM toolkit (31) to support the implementation of the programme within individual countries. Specifically included are introductions and considerations specific to the development of a workplan for an MyopiaEd programme, the role of different stakeholders, guidance for adapting the messages to the local context, selection and implementation of the best technology to deliver the programme, strategies for promotion and retention, and guidance and resources to support monitoring and evaluation (31). Of note, effective promotion will be essential to recruit users to the MyopiaEd programme and enabling them to subscribe in a convenient manner. To this end, it is recommended that multiple engagement channels are used (e.g., social media, SMS, community and civil society meetings, and various other gatherings). On enrolment to the programme, a pre-screening questionnaire will be used to select the most relevant message library for each user based on their characteristics.

A number of key actions are required prior to large scale implementation of the MyopiaEd programme (31, 41, 42). Firstly, the current MyopiaEd message libraries (26) have been written from a global perspective, and, although pre-tested in a high-income English-speaking target audience, it is acknowledged that many of the social environments in which these messages may be deployed will have difference characteristics. Therefore, prior to implementation, the message libraries will need to be translated, adapted, and/or additional content developed, based on the social or cultural context in each country or setting. For example, references to contact lenses and other treatment options could be added where available and accessible (the current message library refers to spectacles as the main form of correction), references to sun protection should be added where applicable in messages encouraging time spent outdoors, and the specific details of the recommended age of first eye examination, and frequency of eye examinations based on country-level guidelines should be added (taking into account national health service provision and current screening programmes). Adapted content will enable users to relate to and implement the strategies for behavioral change and may lead to higher retention of users. Local experts and target users should guide the adaptation process, with any new information being strictly evidence-based. Secondly, the next stage of the project will involve evaluating the MyopiaEd programme in selected settings to determine the impact of the programme, facilitate course correction, and make the case for expansion. Evaluation will focus on key outcome indicators, including changes in knowledge or behaviors that have occurred as a result of the programme. Lastly, acknowledging that evidence in the field of myopia is subject to change, future work will involve periodically reviewing, updating and refining the MyopiaEd message libraries.

The short-term objectives of the MyopiaEd programme are to (i) improve population awareness and health literacy on myopia; (ii) contribute to eliciting modifications in behavior of the population (i.e., care seeking, reduced time spent on near work activities during leisure time and increased time spent outdoors in children); and (iii) address misconceptions and stigma to positively impact on the willingness to wear and/or time spent wearing spectacles among children and adolescents. It is important to emphasize that the MyopiaEd is not intended to be conducted in isolation, but rather it should be complementary to existing and emerging screening and clinical interventions, policies and awareness related to general health (e.g., obesity control through physical activity), myopia and eye health in countries. If successful in the long-term, these interventions along the continuum of care have potential to reduce the incidence of (i) childhood myopia, (ii) high myopia and (iii) irreversible vision impairment due to myopia. As key underpinnings of an effective programme, robust monitoring and evaluation strategies are planned to assess the programme activities, outputs, and outcomes and thereby its overall performance (43).

In conclusion, it is the intention that the MyopiaEd programme will provide a basis to strengthen countries' efforts to develop sustainable, cost-effective, and acceptable activities to support education on myopia and its prevention. Of importance, it is recommended that the programme be implemented as part of an existing national or regional digital health or mHealth programme (where available) to ensure optimization of available resources. The next phase of this project will focus on country adaptation for implementation, and evaluation in selected settings.
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among children and adults with myopia
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End users General population involved in the care of children, including general health workers and educators
Parents or caregivers of chidren with myopia
Adolescents with myopia
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General education on myopia: the causes, waming signs and misconceptions

Lifestyle behavior changes, including time spent outdoors and near-work relfated parameters, that can reduce the risk of

high myopia and its complications
3. Importance of regular comprehensive eye exami
4. Importance of compliance with refractive correction

Message format Messages have been designed for one-way SMS (text message) delivery, but are appropriate for delivery via other
modalities, including app messaging and social media.

Themes of the messages*
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Message frequency The programme starts at a higher frequency and decreases over time (32). Repetition of key messages is important to
ensure that they are understood, behavior change is supported and then maintained. Where repetition of key messages
ocours, these are spaced to reduce the likelihood of user boredom.

Duration of the programme The suggested algorithm for the message library aimed at the general population is 12 months in duration. For the
remaining message libraries developed for end-user groups who already have myopia, the suggested algorithms are
approximately 6 months in duration. This uration was chosen based on evidence showing that complex change in health
behavior takes 6 months to be habitually incorporated into a person’s lfestyle (33, 34).

*While messages on general myopia education (such as prevalence, and potential long-term consequences) apply to all population target end users, the themes of other messages
vary according to the profile of the individual.
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It was agreed that the messages on general myopia education would cover the key areas of () what is myopia?; (i)
prevalence; (i) causes; and (iv) warning signs and potential long term consequences of myopia.

It was acknowledged that some myopia misconceptions are very culturally specific. Given the MyopiaEd toolkit is aimed
at a global audience, these misconceptions should be incorporated into the message libraries during the adoption phase
that wil happen at an indvidual country level.

It was agreed that the messages on global myopia misconceptions would focus on the key areas of: () wearing
spectacles makes your child's myopia worse; (i) there is nothing you can do to prevent myopia or vision loss from
myopia; (i) myopia only affects children; and (v) myopia s just a spectacle/vision issue and not an eye health issue

It was agreed that messages promoting eye examinations amongst all population end-users are important.

While it was not considered feasible to make a recommendation on age and frequency of examinations at a global level, it
was recommended that the toolkit should aim to be specific and instructional, to provide the end-user with actionable
items for change. Therefore, the message libraries should promote inclusion of age and frequency when message
content is adapted at a country level to be aligned with other eye health programme guidance within the specific country.

There was general agreement that the evidence is sufficient to promote time spent outdoors as a key therme in the MyopiaEd
programme.

It was noted that the evidence is stronger for primary prevention (i.e., reducing the incidence) than secondary prevention
(i.e., slowing progression to reduce the risk of high myopia). Therefore, messages promoting increased time spent outdoors
are used most frequently in the MyopiaEd message library targeting the general population involved in the care of children
without myopia. However, given the safety of the intervention, and the potential broader benefits for physical and mental
health, it was agreed that messages promoting time spent outdoors should also be included in the message libraries
targeting young people with myopia, albeit in a reduced frequency.

While it was acknowledged that further research is required in order to be able to provide precise recommendations on
the amount of time per day, the IEG felt strongly that an amount of time per day should be specified in order to provide
the end-user with actionable items for change. To this end, it was suggested that the evidence is sufficient to at the least
include recommendations for a minimum daily time spent in outdoor leisure activities and, based on the evidence, 90 min
was proposed (26-30). It was acknowledged that the message content should be adapted as further evidence becomes
available.

Other key considerations for messages promoting increased time outdoors included: (1) the need to consider
sun-protection in some latitudes; and (2) cultural commitment to educational success and weather as potential barriers.
To this end, the messages aim to avoid people misinterpreting them as “anti-education”; rather the focus should be on
encouraging more time outcoors during leisure time. Messages also aim to avoid exposing children to weather-refated
health risks.

There was general agreement that the evidence is sufficient to include time spent on near-work related activities as a theme
in the MyopiaEd Programme. This was based on the findings of recent systematic reviews of cross-sectional studies that
have concluded that more time spent on near work activities was associated with higher odds of having myopia. However,
the paucity of evidence from RCTs on this topic, as well as the difficulty to conduct such research, was acknowledged.

It was agreed that the evidence on the relationship between personal digital devices use and myopia onset or progression
is mixed and not yet comprehensive. However, many members of the IEG felt strongly that to not include messages on
this theme would be a missed opportunity, particularly given that evidence strongly implicates device use and (i) other
eye-related conditions, .g., dry eye-related complications; and (i) other health issues, e.g., mental health. Therefore, it
was suggested that digital devices could be included within the message content as an example of a near-work activity.
As with outdoor activity, it was suggested that negative messaging on reading and education should be avoided. Rather
the focus should be on encouraging changes in behavior during leisure time.
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