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ABSTRACT

Myopia is a growing global health concern, with its prevalence increasing significantly
over recent decades. Understanding the environmental factors contributing to its progression is critical
for developing effective interventions to mitigate its impact, particularly in urban settings, such as Tehran
Province, Iran, where myopia prevalence is rising. This study aimed to investigate the role of environmental
factors in myopia progression in 12-20-year-old individuals with myopia in Tehran Province.

[VIETEEE In this study, 200 individuals aged 12-20 with a previous history of myopia participated. They
were divided into two groups (with and without myopia progression). Myopia was defined as spherical
equivalent <-0.50, and a myopic shift of at least 0.50 D per year was considered myopia progression.
Participants completed a questionnaire regarding various environmental factors.

[ Of the 200 participants (118 women and 82 men), 57 had no myopia progression and were placed
in group 1, while 143 with myopia progression were placed in group 2. Lower body mass index (BMI)
(P=0 .02), odds ratio (OR)=0.906 summer and autumn season births (P=0 .003, OR= 4.47 and P= 0.01,
OR=4.17 respectively), shorter sleep duration (P=0.03, OR=5.67 for sleeping less than 6 hours and P=0.02,
OR=3.92 for sleeping between 6 and 8 hours) and short reading distance (P=0.03 in bivariate analysis)
were significantly associated with myopia progression. The duration of study (P=0.70) and the duration of
outdoor activities (P=0.90) were not associated with myopia progression.
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Introduction

his study aimed to investigate the associa-

tion between environmental factors and

the progression of myopia in individuals

aged 12-20 years with a history of myo-
pia in Tehran, Iran. Myopia is a growing global health
concern, with its prevalence increasing significantly over
recent decades. Understanding the environmental factors
contributing to its progression is critical for developing
effective interventions to mitigate its impact, particularly
in urban settings, such as Tehran Province, Iran, where
myopia prevalence is rising.

Methods

A cross-sectional observational study was conducted
from 2021 to 2022, involving 200 myopic individuals
aged 12-20 years who visited an ophthalmology clinic in
Tehran. Participants were divided into two groups: those
without myopia progression (Group 1, n=57) and those
with myopia progression (Group 2, n=143). Myopia was
defined as a spherical equivalent of <-0.50 diopters (D),
and progression was characterized by a myopic shift of
at least 0.50 D per year. Exclusion criteria included a his-
tory of refractive surgery, strabismus, amblyopia, or other
ocular pathologies. Refractive errors were measured us-
ing an autorefractor (Nidek ARK-510A, Japan) without
cycloplegia, and visual acuity was assessed at 6 m using a
digital chart (Nidek SC-1600, Japan).

Participants completed a questionnaire covering en-
vironmental factors, such as body mass index (BMI),
season of birth, study duration, reading distance, outdoor
activity time, and sleep duration. The questionnaire’s
reliability was assessed using a kappa coefficient (>0.6)
by re-administering it to 50 participants within a week.
Statistical analyses were performed using SPSS software,
version 24, with a sample size calculated for 80% power
and a 5% type I error rate. Bivariate analyses used the chi-
squared test, and variables with P<0.20 were included in
multivariate logistic regression models.

Results

Of the 200 participants (118 women, 82 men), 57
showed no myopia progression, while 143 exhibited
myopia progression. In bivariate analyses, lower BMI
(P=0.02, odds ratio [OR]=0.906, 95% confidence interval
[CI]: 0.831-0.986), birth in summer (P=0.003, OR=4.478,
95% CI: 1.676-11.960) or autumn (P=0.010, OR=4.176,
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95% CI: 1.417-12.309) compared to winter, shorter
sleep duration (< 6 hours: P=0.035, OR=5.674, 95% CI:
1.127-28.574; 6-8 hours: P=0.024, OR=3.924, 95% CI:
1.202-12.811) compared to >8 hours, and shorter reading
distance (<30 cm: P=0.03) were significantly associated
with myopia progression. In multivariate analyses, lower
BMI, summer and autumn births, and shorter sleep dura-
tion remained significant independent predictors of myo-
pia progression, while reading distance lost significance
(P=0.177, 0R=1.697, 95% CI: 0.787-3.661). Study dura-
tion (P=0.70) and outdoor activity time (P=0.90) showed
no significant association with myopia progression in ei-
ther analysis. The distribution of risk factors revealed that
69.9% of Group 2 participants read at a distance of <30
cm, compared to 54.4% in Group 1, and that most partici-
pants in both groups had <1 hour of daily outdoor activity
and >3 hours of study time.

Conclusion

This study identified lower BMI, summer and autumn
births, and shorter nighttime sleep as independent risk
factors for myopia progression in Tehran’s 12-20-year-
old myopes. The association with season of birth aligns
with prior studies suggesting that perinatal exposure to
natural light may influence ocular development, with
summer and autumn births linked to a higher risk of myo-
pia progression compared to winter births. The inverse
relationship between BMI and myopia progression, with
higher BMI protective, may reflect anatomical constraints
on orbital growth, as suggested by studies indicating that
increased retrobulbar fat in individuals with higher BMI
limits axial elongation.

The protective effect of longer sleep (> 8 hours) is con-
sistent with findings from studies in East Asia, where
sleep duration inversely correlates with myopia risk, pos-
sibly due to its impact on circadian rhythms and ocular
growth regulation. Although shorter reading distance was
associated with myopia progression in bivariate analysis,
its lack of significance in multivariate analysis suggests it
may be a dependent factor influenced by other variables.
The absence of association with study duration and out-
door activity may reflect the uniformly high study time
(>3 hours) and low outdoor activity (<1 hour) across both
groups, potentially masking their effects. Limitations
include the small sample size and single-center design,
which may limit generalizability. Future studies should
employ larger, multicenter, prospective designs to further
validate these findings.
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Lower BMI, birth during summer or autumn, and
nighttime sleep duration of less than 6 hours are signifi-
cant independent risk factors for myopia progression in
12-20-year-old myopes in Tehran. Reading distance
showed a dependent association in bivariate analysis but
was not an independent predictor. These findings high-
light the importance of addressing modifiable factors,
such as sleep duration and monitoring at-risk groups, such
as those with lower BMI or born in summer/autumn, to
control myopia progression. Further research is needed
to explore the mechanisms underlying these associations
and to develop targeted interventions for this growing
public health issue.
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