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Abstract

Myopia has emerged as a significant public health concern, particularly among children in Malaysia, driven by lifestyle and environmental changes.
Despite the availability of effective myopia control strategies, adoption remains inconsistent, largely shaped by parental decision-making. This study
employs a qualitative phenomenological approach to exploring parental awareness, knowledge, attitudes, and practices in myopia management.
Guided by the Health Belief Model (HBM) and the Theory of Planned Behavior (TPB), the study proposes the Knowledge-Attitude—Practice Clinical
Integration (KAM-C) Model. The model integrates behavioral insights into clinical workflows to enhance treatment uptake, adherence, and long-term
visual outcomes aligned with SDG-11.
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1.0 Introduction

Myopia has become a critical global public health issue (Pan et al., 2024), particularly in Asia, where prevalence among school-aged
children is rising rapidly (George et al., 2023). In Malaysia, the prevalence and progression of myopia have accelerated due to
environmental and behavioral factors, including increased near work, prolonged digital device use, and reduced outdoor activity (Tan et
al., 2026). Initial-onset myopia significantly increases the risk of high myopia and associated ocular complications, including retinal
detachment, glaucoma, and myopic maculopathy (Haarman et al., 2020). Despite the availability of evidence-based treatments such as
orthokeratology, low-dose atropine, and specialized glasses, integrating them into standard clinical practice remains unfeasible
(Eppenberger et al., 2024). Parents' decision-making plays a significant role in treatment adherence and acceptance (Hung et al., 2025).
In pediatric eye care, parents are essential not only for providing consent but also for modeling perceptions, beliefs, and behaviors (Liu
et al., 2026). Previous studies have shown that parental knowledge, attitudes, and perceptions significantly affect healthcare decisions,
yet these factors are rarely incorporated into routine myopia management pathways. Consequently, a gap exists between evidence-
based interventions and real-world implementation. To address this gap, this study aims to develop a parental behavior-informed clinical
integration model for childhood myopia, the Knowledge—Attitude—Practice Clinical Integration (KAM-C) Model. This structured framework
integrates parental behavioral determinants into clinical decision-making to improve communication, treatment uptake, adherence, and
long-term outcomes in the management of childhood myopia in Malaysia. The objectives of this study are to explore parental awareness
of myopia; to identify how KAP contributes to the development of the KAM-C Model; and to develop the KAM-C Model. To address the
lack of a model for the Malaysian context, the following research questions are addressed in this article: 1) What is the level of parental
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awareness regarding myopia control interventions? 2) How do knowledge, attitudes, and practices (KAP) contribute to the KAM-C Model
integration? 3) What are the drivers of the KAM-C Model?

2.0 Literature Review

This chapter reviewed childhood myopia, evidence-based interventions, parental behavioral influences, and the theoretical model
underpinning the development of the KAM-C Model. Myopia has become a significant public health issue worldwide, especially in Asia
(Pan et al., 2025). Malaysia has seen a rising incidence among school-aged children, driven by urban development, high use of digital
devices, prolonged near work, and reduced time spent outdoors (Tan et al., 2025). Recent evidence indicates an increase in myopia
prevalence among Indian schoolchildren, reaching 28.9% and surpassing rates documented in earlier studies (Madhavan et al., 2018).
Environmental factors strongly influence the onset and course of myopia. Modifying environmental factors, such as time spent outdoors
and time spent on near work, slows myopia progression (Biswas et al., 2024). The review assessed scientifically supported strategies
for managing myopia, including low-dose atropine, orthokeratology, multifocal contact lenses, and DIMS spectacle lenses, which reduce
axial elongation and slow myopia progression, thereby supporting the KAM-C Model (Lanca et al., 2023).

Despite these interventions, adoption remains inconsistent due to barriers such as cost, safety concerns, convenience, and limited
parental awareness. The literature highlighted the critical role of parental decision-making in pediatric eye care, as parents significantly
influence treatment uptake, compliance, and adherence (Chang et al., 2024). The Health Belief Model (HBM) and the Theory of Planned
Behavior (TPB), which together describe parents’ attitudes, perceptions, subjective norms, and perceived behavioral control, were used
in this study to explain these behavioral patterns. This chapter highlights a notable shortcoming in the existing literature on myopia
management in Malaysia: most studies emphasize prevalence and treatment efficacy while overlooking systematic clinical models that
account for parental behavioral influences on decision-making. Unlike previous studies that examined behavioral and clinical factors
independently, the KAM-C Model integrates both domains into a practical framework for managing childhood myopia. Therefore, this
paper proposes that the KAM-C Model extends existing behavioral frameworks, such as HBM and TPB, by integrating parental
knowledge, attitudes, and practices into structured clinical workflows to support communication, decision-making, treatment adherence,
and long-term outcomes in the management of childhood myopia.

3.0 Methodology

3.1 Research participants

This study used a qualitative phenomenological approach to explore parents’ experiences and decision-making in childhood myopia
management, guided by the Health Belief Model (HBM) and the Theory of Planned Behavior (TPB). Using purposive sampling, 10
parents of children aged 6-12 years with mild-to-moderate myopia (< -6.00 D) were recruited from optometry clinics. Parents of children
with ocular pathology or a history of ocular surgery were excluded. Semi-structured interviews lasting 30—45 minutes were audio-
recorded, transcribed verbatim, and analyzed in NVivo 14. Data saturation was reached after ten interviews. Braun and Clarke’s six-
step thematic analysis framework ensured systematic coding, theme development, methodological rigor, and trustworthy interpretation
of parental perceptions, barriers, benefits, and behavioral influences in myopia management. Phenomenology was chosen to explore
parents' lived experiences of managing childhood myopia. Klang Valley clinics were selected due to the growing burden of myopia and
the availability of eligible participants. Ten participants were sufficient, as data saturation was achieved. HBM and TPB informed
interview development and thematic interpretation. The KAM-C Model emerged from inductive analysis of participant experiences and
was subsequently aligned with behavioral theory to strengthen conceptual understanding.

3.2 Data collection

Data were collected through semi-structured interviews with parents at optometry clinics in the Klang Valley and subsequently analyzed
in NVivo. Themes related to awareness, attitudes, barriers, and professional influences informed the model's development, while ethical
protections were upheld.

4.0 Findings

This section presents findings organized by themes derived from the semi-structured interviews. The themes are ordered by relevance
to the research questions and by frequency of mention. Selected verbatim quotations from parents are included to support each theme.
Participants are labeled P1 to P10 to ensure confidentiality. The KAM-C Model was derived from recurring themes identified through
thematic analysis and subsequently mapped to HBM and TPB constructs to explain the behavioral mechanisms underlying parental
treatment decisions.

4.1 Parental Awareness of Myopia

All participants demonstrated a basic understanding of myopia, a condition that causes nearsightedness and affects distance vision.
Their awareness was mainly triggered by observable signs such as squinting, sitting close to the television, and holding books close to
their faces.
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...The teacher mentioned that my child struggles to copy correctly from the board...(P2)
...My child sits very close to the television and reads books with them held close to their face...(P3)

Parents recognized myopia primarily through blurred distance vision and increasing spectacle power, but their understanding was
largely practical rather than clinical. This indicates the need for improved clinical education to support informed parental decision-making.
4.2 Perceived Severity and Risk of Myopia Progression
Parents expressed concern that myopia might worsen over time, especially since their children are young. Some respondents linked an
increase in eyeglass prescriptions to potential future eye health issues. After optometrists explained the risks of high myopia and its
long-term implications, the perceived seriousness of myopia increased.

...I think it is quite serious because my child is still young. If the power continues to increase, it may become high myopia in the future...(P1)

...Last time, | thought it was normal, and [ could already wear glasses. However, after the optometrist explained the high risk of myopia, | feel it is
more serious...(P2)

...Serious because high myopia may cause eye problems later...(P4)

Parents were more likely to consider myopia control after understanding the risks of progression and long-term complications,
highlighting the importance of effective clinical communication.

4.3 Knowledge of Myopia Control Strategies
Most parents became aware of myopia control options, including myopia-control spectacles, orthokeratology, atropine, and DIMS lenses,
through consultations with optometrists, although their understanding of the treatment mechanisms remained limited.

...Yes, | heard about special myopia-control lenses and Ortho-K lenses from the optometrist...(P1)
...l know about myopia-control spectacle lenses, Ortho-K contact lenses, and atropine eye drops...(P1)
... They help slow down the increase but cannot reverse the power. That is what | understand from the optometrist...(P5)

Although parents were aware that myopia control interventions could slow progression, many lacked a deeper understanding of
treatment outcomes and effectiveness, highlighting the need for structured parent education.

4.4 Parental Attitudes Toward Myopia Control
Parents generally viewed myopia management positively when treatments were perceived as safe and effective, although concerns
about safety and side effects influenced treatment acceptance.

...I feel it is so important to my son, but | also need to understand more before | make a decision...(P1)
...Spectacle lenses seem okay and safer. Contact lenses need more care and concern...(P3)
...l am willing to try if it is safe...(P2)

Parental acceptance depended on reassurance about treatment safety and effectiveness, with trust in optometrists and clear
communication playing key roles in decision-making.

4.5 Decision-Making Determinants
Parents’ treatment decisions were primarily influenced by safety, cost, convenience, effectiveness, and optometrist recommendations.
They preferred myopia-control options that were safe, affordable, effective, and easy to integrate into their child’s daily routine.

...Safety, the cost, and convenience, and the optometrist's recommendation...(P1)
...Costly and long-term, more safety...(P2)
...Safety, price, and child comfort...(P3)

Financial constraints remained a major barrier to treatment adoption, supporting the Theory of Planned Behavior, which posits that
affordability and practicality influence parental decision-making.

4.6 Current Practices in Myopia Management

Parents adopted various myopia management practices, including regular eye examinations, reduced screen time, outdoor activity, the
20-20-20 rule, and myopia-control spectacle lenses. However, clinical intervention was not universal, as some parents remained in the
decision-making stage before committing to treatment.

...Yes, we switched to myopia-control spectacle lenses and reduced screen time...(P1)
...We reduce tablet time and encourage outdoor play...(P3)
...We attend follow-up every six months...(P4)
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Parental practices in myopia management ranged from lifestyle modification to clinical treatment adoption. Clear explanations and
strong professional recommendations were key to converting parental awareness and intention into active myopia-control behavior.

4.7 Information-Seeking Behavior.

Optometrists were consistently regarded as the most trusted and reliable source of information on childhood myopia management.
Although parents used online platforms and social networks, they preferred professional guidance because it was perceived as more
accurate, individualized, and relevant to the child’s clinical condition.

...From an optometrist and sometimes from Google...(P1)
...Optometrist because they examine my child directly... (P1)
...Parenting groups have mixed opinions, so | trust professional advice more...(P5)

The findings highlight the important role of optometrists in providing trusted information and supporting informed parental decision-
making in managing childhood myopia.

4.8 Clinical Experience and Communication

Most parents reported positive consultation experiences when optometrists clearly explained their child’s condition and available
treatment options. However, some found the explanations too technical or too brief, underscoring the need for simple language, visual
aids, written materials, and prescription progression charts to improve understanding.

... The optometrist's consultation was good. The optometrist explained the condition and treatment options clearly...(P1)
...Eye diagram and simple explanation...(P3)
...Good, but | need more time to ask questions... (P5)

Clear clinical communication was central to supporting parental confidence, particularly when risks, benefits, and treatment
expectations were explained explicitly. This highlights the need for a standardized consultation pathway that integrates education, risk
communication, and shared decision-making.

4.9 KAM-C Model Development Needs

Participants emphasized the need for clearer, more structured clinical guidance to support parental decision-making in myopia
management. Their recommendations, including treatment comparison tables, visual aids, written care plans, follow-up reminders, and
progress monitoring, directly informed the development of the KAM-C Model.

...A clear explanation of treatment benefits, risks, costs, and follow-up plan...(P1)
...Comparison between normal glasses and myopia control lenses...(P3)
...Optometrists should provide risk communication, treatment comparisons, and follow-up monitoring... (P10)

The findings suggest that parents require structured support beyond clinical advice. The KAM-C Model provides a framework for
consultation, risk communication, shared decision-making, and treatment adherence.

4. KAM-C MODEL (CORE MODEL)

Integrating Knowledge, Attitude and Practice to Bridge
Parents and Clinical Outcomes

THIS PAPER
A - ATTITUDE ADVANCES:
The KAM-C Model
-C « as a structured
integration
R framework that
Understanding of Perceptions, trust in translates parental
myopia, progression optometrist, beliefs knowledge,
and treatment options and acceptance attitudes and
A - ﬁ\ Mo practices into
4, P - PRACTICE Sl acuen
r Sy and outcomes.
\3 4 Treatment uptake, adherence
behaviours and follow-up
5. CLINICAL INTEGRATION (OUTCOME LEVEL)
* Structured Consultation * Shared Decision-Making
* Risk Communication * Improved Treatment Uptake & Adherence

BETTER LONG-TERM OUTCOMES
Slowed myopia progression | Improved visual health | Better quality of life

Fig. 1: Development and Advancement of the KAM-C Model
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Fig.2. The KAM-C Model -Integrating Parental Behavior into Clinical Myopia Management

Left Figure

This illustrates the evolution of parental
behavior in managing childhood myopia.
The upward movement represents the
gradual transition from limited awareness to
stronger knowledge, positive attitudes,
consistent  practices, and sustained
adherence to myopia control.

This process is presented as a linear
upward progression for  simplification.
However, in real clinical settings, parental
behavior may move forward or backward
depending on cost, safety concemns, child
cooperation, ~ family  support,  and
consultation experience.

Centre Figure

This represents the core of the KAM-C Model,
where parental behavioral determinants are
integrated into clinical myopia management. The
model positions Knowledge, Attitude, and
Practice as the central components that link
parental  decision-making to clinical action.

The KAM-C Model functions as a bridge between
parental perceptions and clinical workflow. Through
structured consultation, parent education, risk
communication, treatment comparison, shared
decision-making, and follow-up  monitoring,
optometrists can translate parental concerns into
practical management plans.

Right Figure

This illustrates the development and advancement
process of the KAM-C Model. The process begins
with identifying parental behavioral determinants
through interviews and literature review. These
findings are then mapped to the Health Belief Model
and Theory of Planned Behavior to explain how
parents make treatment decisions.

The model is subsequently constructed by integrating
knowledge, attitude, and practice components into
clinical consultation. It is then applied through
structured communication, treatment explanation,
shared decision-making, and adherence support.

The final stage involves evaluating, refining, and
advancing the model to improve parental
engagement, treatment uptake, follow-up compliance,
and long-term outcomes in the management of
childhood myopia.

Fig 3: Explanation of the Generated KAM-C Model: Clinical Myopia Management Integration

5.0 Discussion

This study found that parental decision-making is central to managing childhood myopia. Consistent with prior research, parental
awareness, professional recommendations, and perceived treatment benefits significantly influenced treatment uptake. Safety,
affordability, convenience, and trust in optometrists emerged as key determinants of parental decisions, supporting the Health Belief
Model and the Theory of Planned Behavior. Despite growing awareness of myopia control interventions, many parents had limited
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understanding of treatment mechanisms and long-term outcomes, revealing a gap between awareness and informed decision-making.
This finding underscores the need for improved health literacy and parent-centered communication. The KAM-C Model addresses this
gap by providing a structured framework for education, risk communication, shared decision-making, and adherence support. The
findings have broader implications for policy, school health programs, and optometric practice. Standardized myopia management
guidelines, parental education initiatives, and school-based vision programs may enhance early intervention and treatment adherence.
Furthermore, the KAM-C Model may be adapted to diverse cultural settings where parental involvement shapes childhood healthcare
decisions and treatment outcomes.

6.0 Conclusion and Recommendations

This study concludes that childhood myopia management is strongly influenced by parental awareness, perceived risk, knowledge,
attitudes, practical barriers, trust in optometrists, and consultation experience. Although parents were generally willing to consider
myopia control, their decisions were primarily influenced by safety, cost, convenience, perceived effectiveness, and professional
recommendations. The study developed the Knowledge—Attitude—Practice Clinical Integration (KAM-C) Model, a structured clinical
pathway designed to improve parental engagement, treatment uptake, adherence, and follow-up. By integrating parental behavioral
factors into clinical decision-making, the model bridges the gap between evidence-based myopia-control interventions and routine
clinical practice. Optometrists should adopt structured consultations involving parent education, risk communication, treatment
comparison, shared decision-making, and follow-up monitoring. Clinics should support this process with visual aids, written care plans,
progression charts, and comparison tables. Parents should seek early eye examinations, reduce excessive screen time, encourage
outdoor activity, and maintain regular follow-up. Despite limitations related to the small urban sample and self-reported data, the KAM-
C Model offers a practical framework for improving childhood myopia care and supports SDG 4: Quality Education and SDG 10: Reduced
Inequalities in Malaysia.

7.0 Suggestions for Future Research

Future research should validate the KAM-C Model using larger and more diverse Malaysian samples, including urban, semi-urban, and
rural populations. Quantitative and longitudinal studies are needed to examine its impact on parental knowledge, treatment uptake,
adherence, refractive progression, axial length control, and follow-up compliance. Future studies should include optometrists,
ophthalmologists, teachers, and children to provide broader perspectives. Digital tools such as mobile applications, online decision aids,
reminders, and interactive education platforms may further enhance parental engagement and long-term myopia management.
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