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Abstract

Background: Myopia is an increasing public health concern worldwide, particularly among
young individuals. Both genetic and environmental factors contribute to its onset and
progression. Parental history of myopia is considered an important risk factor influencing disease
severity and progression.

Aim: To evaluate the effect of parental history of myopia on the progression of myopia among
young individuals in a longitudinal study.

Materials and Methods: This prospective, observational, longitudinal single-centre study was
conducted in the Department of Ophthalmology at Sree Mookambika Institute of Medical
Sciences from October 2025 to February 2026. A total of 200 myopic patients (400 eyes) aged
1024 years were included. Subjects were categorized into low, moderate, and high myopia
groups. Detailed demographic and clinical data were collected, including parental history of
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myopia. Patients were followed at regular intervals, and progression was assessed based on
changes in refractive error. Statistical analysis was performed using appropriate tests, and p<0.05
was considered significant.

Results: The study included 102 males and 98 females. Mean age ranged from 17.49+3.91 to
18.62+3.18 years across myopia groups. A significant association was observed between age
distribution and severity of myopia (p<0.01). High myopia was more common in males. Patients
with a positive family history of myopia, especially involving both parents, had significantly
higher odds of myopia progression (OR =4.7, p = 0.006). Moderate myopia also showed a
significant association with bilateral parental myopia (OR =3.9, p =0.001)

Conclusion: Parental history of myopia is a strong predictor of myopia progression in young
individuals. Early identification of high-risk children with a positive family history is essential
for preventive interventions and long-term visual outcome optimization.

Keywords: Myopia, progression, parental history, genetic factors, young adults, longitudinal
study.

Introduction:

Myopia has emerged as a significant public health concern worldwide, with an
especially rapid rise in prevalence across Asian countries, including India. It is increasingly
recognized not only as a refractive error but also as a condition with the potential for long-term
ocular morbidity. In India, myopia among school-aged children is becoming a cause for concern
due to its increasing prevalence and earlier age of onset. A previous study conducted among
Indian school children reported a relatively lower prevalence of 13.1%, highlighting the
possibility of a rising trend over time and the need for continued epidemiological surveillance

[6].

High myopia, typically defined as a refractive error of —6.00 diopters or more, is particularly
associated with an elevated risk of vision-threatening complications. These include dense
cataract, retinal detachment, subretinal neovascularization, and glaucoma, all of which may
result in severe and irreversible visual impairment if not detected and managed appropriately [7—
9]. As the burden of high myopia increases, so does the risk of these associated comorbidities,
thereby amplifying its clinical and socioeconomic impact.

The development and progression of myopia are influenced by a complex interplay of genetic
and environmental factors. Genetic predisposition plays a crucial role, with children of myopic
parents being at significantly higher risk of developing myopia. At the same time, environmental
influences such as prolonged near-work activities, reduced outdoor exposure, and lifestyle
changes associated with urbanization contribute substantially to both onset and progression of
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the condition. Emerging evidence suggests that these environmental factors may interact with
genetic susceptibility, further accelerating myopic progression.

Several risk factors have been identified in association with myopia progression. These include
family history of myopia, maternal reproductive age, birth order, low birth weight, and even
seasonal variations [10—12]. Behavioral factors such as increased screen time, excessive reading
or near-work activities, and limited time spent outdoors have also been consistently implicated.
Among these, reduced outdoor activity has gained particular attention, with studies suggesting a
protective role of natural light exposure against the development and progression of myopia.

Longitudinal studies have provided strong evidence supporting the role of parental myopia as a
significant determinant of both myopia onset and progression in children. The risk appears to
increase proportionately with the number of myopic parents, indicating a dose-response
relationship [13—15]. Children with two myopic parents are at a markedly higher risk compared
to those with one or no myopic parents. This highlights the importance of genetic inheritance
patterns, while also emphasizing the need for early screening and preventive strategies in high-
risk groups.

Given the rising prevalence of myopia and its potential complications, understanding the role of
parental history in myopia progression is crucial. Such insights can aid in identifying at-risk
individuals early and implementing targeted interventions to slow disease progression and reduce
the burden of visual impairment.

Aim

To evaluate the effect of parental history of myopia on the progression of myopia among young
individuals in a longitudinal follow-up.

Objectives
To determine the rate of myopia progression over time in the study population.

To assess the association between parental history of myopia and the onset as well as progression
of myopia in children and adolescents.

To compare myopia progression among participants with no myopic parents, one myopic parent,
and two myopic parents.
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Methodology

This prospective, observational, longitudinal single-centre study was conducted in the
Department of Ophthalmology at Sree Mookambika Institute of Medical Sciences. The study
was carried out over a period from October 2025 to February 2026. Young individuals aged 10 to
24 years with diagnosed myopia were included in the study population. Only those participants 235
who were willing to take part and provided informed consent were enrolled; in cases where
participants were minors, consent was obtained from their parents or guardians after explaining
the purpose of the study and ensuring confidentiality.

Participants with corneal dystrophies or degenerations, astigmatism greater than 2 diopters,
keratoconus, any fundus abnormality other than myopic changes, media opacities, or a history of
prior ocular surgery were excluded from the study. Subjects fulfilling all inclusion criteria and
none of the exclusion criteria were recruited consecutively.

A detailed baseline evaluation was performed for all participants, which included demographic
data such as age, gender, residence, and occupation, along with a comprehensive ocular and
clinical history focusing on visual complaints. Ophthalmic examination included assessment of
visual acuity, objective and subjective refraction, and fundus evaluation to document myopic
changes. Information regarding parental history of myopia, near-work activities, and duration of
outdoor exposure was also collected.

Participants were followed up at six-month intervals. For analysis, three time points were
considered: baseline (Time 1), first follow-up (Time 2 at 6 months), and second follow-up (Time
3 at 12 months). Progression of myopia was defined as an increase in myopic refractive error
(dioptric power) between these time points. Seasonal variation in myopia was assessed by
comparing changes in refractive error across different follow-up periods.

Data were entered into a structured database and analyzed using appropriate statistical software
(such as SPSS). Descriptive statistics were used to summarize demographic and clinical
characteristics. Continuous variables were expressed as mean + standard deviation, while
categorical variables were presented as frequencies and percentages. The association between
parental history of myopia and myopia progression was analyzed using inferential statistical tests
such as independent t-test, ANOVA, and chi-square test where appropriate. Multivariate
regression analysis was performed to identify independent predictors of myopia progression
while controlling for potential confounding variables. A p-value of less than 0.05 was considered
statistically significant.
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Result:

Table 1- Distribution Of Subjects According To Age

Age Low  [Modera High [Total 236
myopia [te Myopia
myopia

10-14 |11 (10.8)[14 (18.9)8 (32.7) 33 (16.5)

15-19 50 (49.8)29 (39.2)5 (22.4) {85 (42.5)

520 40 (39.4)31 (41.9)[11 (44.9)82 (41.0)

Mean  |18.62+3.|17.65+3.|17.49+3.|18.1243.
Age 18 59 01 46

Total  |101 74 25 200

X2 20.08

P value [0.001

Distribution Of Subjects According To Sex

Overall, myopia was observed in higher proportions of males as compared to females (51% vs
49%). However, high myopia was observed to be in significantly higher proportions of males as
compared to females (p<0.01) Table 2 Graph 2

Table 2- Distribution Of Subjects According To Sex

Sex Low Modera High [Total
myopia |te Myopia
myopia

Male |44 (43.8)37 (50.0)21 (83.7)[102

(51.0)
Female |57 (56.2)37 (50.0)4 (16.3) 98

(49.0)
Total |10l [74 25 200
2 D5.15

P value [0.001
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Percentage

Association progression of myopia With Family History

Graph 2- Distribution of subjects according o sex

Low myopia

Moderate myopes

Highi Myopia

Toxal

Myopi FamilyProgression |OR P
a history (95% |value
No Yes I
Low |Absent |60 18 -
(50.4) |(21.4)
Single [54 52 0.68 0.62
parent (45.4) |(61.9) (0.15-
3.1)
Both [5(4.2) (14 0.3 0.24
parent (16.7) ((0.04-
2.2)
Moder |Absent |10 2 (1.7) -
ate (31.2)
Single |18 42 0.78 0.37
parent [(56.2) (36.2) |(0.18-
1.58)
Both 4 72 3.9 (1.4-0.001
parent (12.5) [(62.1) [7.9)
High |Absent0 (0) (0 (0) |
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Single 0(0) 2 (4.9)[120 [0.87

parent (1.02-

1.78)
Both |8 (100)39 0.80  10.89
parent (95.1) |(0.02-

1.74)

Total |Absent 70 (44)20 -
(8.3)

Single (72 96 1.1 (0.3-0.89
parent (45.3) [(39.8) 3.9)

Both |17 125 4.7 (1.8-0.006

parent (10.7) |(51.9) 112)

A total of 200 subjects with myopia were included in the study. The mean age of the participants
was 18.12 + 3.46 years. Low myopia was the most common category (101 cases), followed by
moderate myopia (74 cases) and high myopia (25 cases). The majority of subjects belonged to
the 15—19 years age group (42.5%). High myopia was more frequently observed in younger age
groups, particularly among individuals aged 10—14 years (32.7%). A statistically significant
association was observed between age and severity of myopia (%> = 20.08, p = 0.001).

Males constituted 51% of the study population, while females accounted for 49%. Although the
overall prevalence of myopia was comparable between sexes, high myopia was significantly
more common among males, with 83.7% of high myopia cases occurring in male subjects. This
association between sex and severity of myopia was statistically significant (y*> =25.15,p =
0.001).

Analysis of family history demonstrated a strong association between parental myopia and
progression of myopia. Subjects with myopia in both parents showed significantly higher
progression rates compared to those without family history (OR =4.7; 95% CI: 1.8-11.2; p=
0.006). Moderate myopia with progression was particularly associated with positive family
history in both parents (OR =3.9; p = 0.001). These findings suggest that genetic predisposition
plays an important role in the severity and progression of myopia.
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Discussion:

In the present study, 400 eyes of 200 myopic patients were analyzed to evaluate the
progression of myopia in young individuals and its association with parental history of myopia.
The study population included 102 males and 98 females, showing a slight male preponderance.
Participants were categorized into low, moderate, and high myopia groups based on refractive
error at presentation, allowing a comparative assessment of demographic and hereditary
influences on disease severity and progression.

The mean age of patients with low, moderate, and high myopia was 18.62+3.18, 17.65+3.59, and
17.49+£3.91 years respectively, indicating that higher degrees of myopia tended to occur in
slightly younger individuals. A statistically significant association was observed between age
distribution and severity of myopia (p<0.01), with low myopia being more common in the 15-19
years age group, while moderate and high myopia were relatively more frequent in individuals
above 20 years of age. This finding suggests that myopia progression may continue into late
adolescence and early adulthood, consistent with earlier longitudinal observations reporting
continued refractive changes beyond childhood [6,7].

Gender-wise distribution revealed that myopia was slightly more common in males (51%)
compared to females (49%). However, a significantly higher proportion of high myopia was
observed among males (83.7%) compared to females, with statistical significance (p<0.01). This
may indicate a possible gender-related difference in exposure to risk factors such as outdoor
activity patterns, occupational visual demands, or behavioral differences in near-work activities.
Similar gender variations have been inconsistently reported in previous studies, suggesting that
environmental and lifestyle factors may play a more dominant role than biological sex alone
[7,8].

A key finding of the present study was the strong association between parental history of myopia
and progression of myopia in offspring. The odds of progression were significantly higher in
individuals with a family history involving both parents (OR = 4.7, p = 0.006). Similarly,
patients with moderate myopia and a positive family history in both parents showed a
significantly increased risk of progression (OR = 3.9, p = 0.001). These findings strongly support
the role of genetic predisposition in myopia development and progression. The presence of
myopia in both parents appears to have a dose-dependent effect on risk, suggesting a cumulative
genetic influence.
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These results are consistent with previous longitudinal studies that have demonstrated a higher
incidence and faster progression of myopia in children with one or both myopic parents. Genetic
susceptibility may influence ocular axial elongation, while environmental factors such as
prolonged near work and reduced outdoor exposure may further accelerate this process [9—11].
The interaction between genetic predisposition and environmental exposure is now considered
central to the pathogenesis of progressive myopia.

Overall, the present study highlights that both demographic factors and hereditary predisposition
significantly influence the progression of myopia in young individuals. Early identification of
high-risk individuals, particularly those with a strong family history, may help in implementing
timely preventive strategies such as increased outdoor activity and reduction of near-work strain,
thereby potentially slowing myopia progression.

Conclusion

The present longitudinal study demonstrates that myopia progression in young individuals is
significantly influenced by parental history of myopia. The findings indicate a strong association
between higher degrees of myopia and a positive family history, particularly when both parents
are myopic, highlighting a clear genetic predisposition. Age and gender also showed a significant
relationship with the severity of myopia, with higher grades of myopia being more frequent in
late adolescence and showing a male predominance in severe cases.

Overall, the study emphasizes that both genetic and demographic factors play an important role
in the progression of myopia. Early identification of individuals with a strong family history of
myopia is crucial for timely intervention and preventive strategies. Lifestyle modifications such
as increased outdoor activity and reduced near-work strain may help in slowing disease
progression. Strengthening screening programs in high-risk populations may reduce the long-
term burden of high myopia and its associated ocular complications.
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