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ABSTRACT
Copyright: © 2025 The .
Author(s). This is an open access  :  Background and Objectives: This study aims to evaluate the effects of optical correction of
article distributed under the terms  : presbyopia on intraocular pressure (IOP) in newly diagnosed presbyopic individuals aged 40 to 50

of the CC BY-NC-SA 4.0 years. While the physiological mechanisms underlying presbyopia and IOP regulation have been

well documented independently, the interaction between accommodative correction and short-term
pressure dynamics remains poorly understood.

Methods: A total of 40 participants (18 males, 22 females) with newly diagnosed presbyopia and
no history of ocular diseases were recruited for this cross-sectional study. All participants underwent
comprehensive baseline eye exams, including IOP measurement via Goldmann applanation
tonometry. Optical correction of presbyopia was prescribed, and IOP was reassessed after 7 days of
consistent use. The cohort was stratified by age (4044 and 45-50 years) and initial IOP to assess
subgroup effects.

Results: Paired t-test analysis revealed a statistically significant reduction in mean IOP following
correction, with overall IOP decreasing from 15.72+3.17 to 15.35+£2.83 mm Hg (mean difference:
0.37+0.89 mm Hg; P=0.01). The decrease was also significant in the 45-50 age group (mean
difference: 0.45+0.80 mm Hg; P=0.01), whereas the 40-44 age group showed no significant change
(P=0.26). The McNemar test indicated a significant decrease in the proportion of participants with
10P>16 mm Hg after correction (P=0.03).

Conclusion: The optical correction of presbyopia was associated with a small but statistically
significant short-term reduction in IOP, particularly in older participants and those with elevated

Article info: :  initial pressure. These findings suggest that accommodative demand and visual strain may
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f What is “already known” in this topic:

—» What this article adds:

Presbyopia reduces near vision in middle age and is treated with optical correction. Intraocular pressure (IOP)
is vital for eye health and may be affected by accommodation. However, the impact of presbyopic correction on
1OP in new presbyopic adults is unclear. Understanding this link could enhance eye risk assessment and care.

This study shows that optical correction of presbyopia causes a small but significant short-term decrease in
1OP in newly presbyopic adults, especially those older and with higher baseline IOP. It highlights how reducing
accommodative strain may improve ocular pressure regulation. These findings suggest that optical correction of
presbyopia could aid in early ocular hypertension risk management.

Introduction

resbyopia, a prevalent age-related condi-

tion marked by progressive accommoda-

tive decline, affects over one billion peo-

ple globally and is expected to increase
substantially as the global median age continues to rise
[1]. By 2050, presbyopia will likely constitute a signifi-
cant public health burden, particularly in middle-aged
populations actively engaged in occupational and social
activities requiring sustained near vision [2].

Clinically, presbyopia manifests as the eye’s reduced
ability to focus on close objects, leading to eye strain,
blurred near vision, and difficulty performing daily tasks
[3, 4]. The pathophysiology involves decreased elasticity
of the crystalline lens, weakening of the ciliary muscles,
and altered biomechanical response of the zonular fibers
[5]. While the functional impairment is well-document-
ed, its broader implications, including potential changes
in intraocular physiology, remain underexplored [6].

Intraocular pressure (IOP) is a central parameter in oc-
ular health maintenance [7]. It is primarily influenced by
the dynamic equilibrium between aqueous humor pro-
duction by the ciliary processes and its outflow through
the trabecular meshwork and uveoscleral pathway [8].
Sustained elevation in IOP is a major risk factor for glau-
comatous optic neuropathy [9]. Even modest changes in
pressure can have implications for individuals predis-
posed to ocular hypertension [10].

Newly presbyopic individuals, particularly those re-
luctant to adopt corrective measures, often attempt to
overcome near-vision challenges by increasing accom-
modative effort [11]. This compensatory mechanism can
lead to structural and functional changes in the anterior
segment, including increased tonus of the ciliary body,

narrowing of the anterior chamber angle, and potential
interference with aqueous outflow [12, 13]. These ana-
tomical and physiological responses may contribute to
transient IOP elevation [14].

In contrast, some literature suggests that tasks involv-
ing sustained accommodation, such as reading or near
work, may lead to a temporary reduction in IOP, possi-
bly via changes in uveoscleral outflow or muscular tonus
modulation [15]. However, results remain inconsistent
and context-dependent, highlighting the necessity of fo-
cused investigation [16].

This study aims to determine the relationship between
initial presbyopic correction and IOP modulation in
newly presbyopic adults. By analyzing IOP changes be-
fore and after near correction, the research addresses a
gap in current understanding. It provides a foundation
for future studies in ocular biomechanics and preventive
eye care.

Materials and Methods
Study design and population

This observational, cross-sectional study was per-
formed in 2024 at the Optometry Clinic of Samen Spe-
cialty Clinic located in Ramhormoz County, Khuzestan
Province, Iran. Forty participants aged 40 to 50 years
were recruited from routine clinical consultations.

Participant recruitment and assessment

Participants aged 40—50 years with no history of ocular
disease, surgery, or presbyopic correction were included.
Eligibility required a spherical equivalent between —0.50
D and +0.50 D, astigmatism less than -0.50 D, best-cor-
rected visual acuity of 20/20 or better, and IOP within
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10-21 mm Hg [17, 18]. The exclusion criteria included
systemic medication affecting accommodation or IOP,
prior ocular trauma or surgery, and non-compliance with
follow-up.

Optical correction of presbyopia was defined as the use
of reading glasses by individuals diagnosed with presby-
opia, as determined by questionnaire responses and clas-
sified into users and non-users.

All participants underwent a full eye examination, in-
cluding uncorrected and corrected distance visual acu-
ity using the Remote E Chart RL4-6 (Novin Afzar Co.,
Iran). Objective refraction was measured with an autore-
fractometer (Topcon RM-A7000, Japan) and verified by
dynamic retinoscopy (Keeler, UK). Near vision assess-
ment and presbyopic correction were determined based
on accommodative insufficiency, clinical symptoms, and
age norms.

IOP was measured by a single examiner using Gold-
mann applanation tonometry (HAAG-STREIT BERN
HO03, Switzerland) for consistency. Baseline readings
were obtained before optical correction, and follow-up
measurements were taken seven days after consistent
use of the prescribed near addition [19, 20]. Measure-
ment conditions and timing were standardized to mini-
mize variability.

Statistical analysis

Data were analyzed using SPSS software, version 25
(IBM Corp., Armonk, NY, USA). Descriptive statis-
tics, including Mean+SD, were calculated for quantita-
tive variables. The Shapiro-Wilk test was used to assess
the normality of data distribution. A paired t-test was
employed to compare IOP before and after presbyopic
correction in normally distributed data; otherwise, the
Wilcoxon signed-rank test was used. The McNemar test
was applied to evaluate changes in paired categorical
variables, such as the proportion of participants with in-
creased versus decreased IOP after correction. A P<0.05
was considered statistically significant.

2025, Volume 8

Sample size calculation

The sample size was calculated based on the formula
for comparing paired means (before and after interven-
tion) in a cohort study design [21]. Assuming a statisti-
cal power of 80%, a significance level (o) of 0.05, and
an effect size estimated from previous studies or a pilot
study, the final sample size was adjusted to account for a
10% potential dropout rate. The sample size calculation
formula used was as follows. Based on this calculation,
the minimum required sample size was 33 participants.

Results
Baseline characteristics of the participants

A Total of 50 subjects were initially enrolled in the
study. However, 2 participants (4%) were excluded due
to a prior history of refractive surgery, which could con-
found IOP measurements. Additionally, 8 participants
(16%) withdrew or were lost to follow-up before the sec-
ond assessment. Consequently, the final sample consist-
ed of 40 participants, including 18 males (45%) and 22
females (55%), with a mean age of 44.8 years (median
45, range 4050 years). For statistical consistency and to
prevent data duplication, only data from the oculus dex-
ter (OD) right eye were analyzed, assuming symmetry
between eyes, consistent with previous literature [21].

Descriptive analysis of IOP

Baseline IOP in the right eye averaged 15.72+3.17 mm
Hg before the application of optical correction of presby-
opia. After seven days of wearing the correction, the mean
IOP slightly decreased to 15.35+2.83 mmHg. The reduc-
tion in standard deviation (SD) and the narrowing of the
pressure range after correction suggest a modest but con-
sistent lowering effect on IOP across participants (Table 1).

IOP distribution according to initial pressure groups

Participants were categorized into 8 groups based on
their initial IOP measurements to evaluate whether the
degree of pressure change differed according to baseline

Table 1. Descriptive statistics for right eye I0P before and after presbyopic correction

Statistic 10P Before Correction (IOP1.0D) IOP After Correction (I0P2.0D)
MeantSD 15.7243.17 mmHg 15.354£2.83 mmHg

Min 10 mmHg 10 mmHg

Max 21 mmHg 20 mmHg
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Table 2. IOP of the participants before and 7 days after optical correction of presbyopia

No. (%)
Variables 10P Before Correction

10-15 16 17 18 19 20 21 Total

10-15 17(85) 3(75) 0 0 0 0 0 20(50)

16 0 1(25) 4(80) 0 0 0 0 4(10)

17 0 0 1(20) 2(33.3) 2(50) 0 0 6(15)

18 0 0 0 2(33.3) 2(50) 0 0 4(10)

19 0 0 0 2(33.3) 0 1(50) 1(50) 4(10)

20 0 0 0 0 0 1(50) 1(50) 2(5)
Total 17(42.5) 4(10) 5(12.5) 6(15) 4(10) 2(5) 2(5) 40(100)

levels. Table 2 demonstrates the distribution of post-cor-
rection IOP values relative to their initial groups. A sig-
nificant reduction in the proportion of eyes with IOP>16
mm Hg was found after correction (P=0.03, the McNe-
mar test). This finding suggests that optical correction
of presbyopia may be particularly effective in lowering
IOP among participants with higher baseline pressures.
The participants were categorized by initial IOP group
(McNemar test, P=0.03).

Statistical analysis of IOP changes

Paired t-test analyses assessed the significance of IOP
changes after presbyopic correction across the total sam-

ple and age-stratified subgroups (Table 3).

Discussion

This study provides evidence that short-term use of
optical correction of presbyopia may influence IOP in
adults recently diagnosed with presbyopia. The ob-
served IOP reduction, while modest, reached statistical
significance in both the total population and specific

Table 3. Mean IOP change in participants

subgroups, particularly among older participants and
those with baseline pressures suggestive of ocular hy-
pertension [22]. This study addresses a gap in previous
research by specifically examining the effect of optical
correction of presbyopia on IOP in adults newly entering
the presbyopic stage, offering a novel perspective on the
relationship between vision correction and ocular physi-
ology. Unlike earlier studies that primarily focused on
the impact of active accommodation or near visual tasks
on IOP [23, 24], this research is among the first to inves-
tigate whether simple near vision correction can induce
measurable changes in IOP.

The physiological mechanisms underpinning this ef-
fect remain speculative. It is plausible that reducing ac-
commodative strain via optical correction diminishes
ciliary muscle contraction and its associated impact on
anterior chamber configuration. This outcome, in turn,
may facilitate aqueous humor outflow and contribute to
areduction in IOP [25, 26].

Age Group MeanSD (mm Hg) SE P Interpretation
40-50 (n=40) 0.37+0.89 0.14 0.01 Significant gsrcrfcatfgr:“ 0P after
Age 40-44 (n=18) 0.27+1.01 0.24 0.26 Non-significant decrease in IOP
45-50 (n=22) 0.45+0.80 017 0.01 Significant decrease in IOP; the

older subgroup benefits more

SE: Standard error.
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The discrepancy in results between the age-stratified
subgroups may be attributed to several factors. First, the
natural decline in accommodative amplitude and chang-
es in ocular biomechanics differ with advancing age, po-
tentially affecting how presbyopic correction influences
IOP. Older individuals may have stiffer crystalline lenses
and less flexible ciliary muscles, which could modify the
response to optical correction compared to younger pres-
byopic people [27]. Additionally, age-related variations
in aqueous humor dynamics and anterior chamber anat-
omy might contribute to differential IOP changes [28,
29]. Furthermore, comorbidities that are more prevalent
in older adults, such as early glaucomatous changes or
vascular alterations, could influence IOP regulation [30].
These physiological and anatomical differences likely
explain why the impact of presbyopic correction on IOP
varies across age groups.

These findings are especially relevant for individuals
on the threshold of ocular hypertension or glaucoma,
where even small reductions in IOP can yield signifi-
cant clinical benefits. Additionally, the data support the
notion that accommodative effort, if excessive and sus-
tained without appropriate correction, may contribute to
subclinical ocular hypertension in susceptible individu-
als [31]. Use of optical correction (such as near glasses)
may influence ciliary muscle tone and subsequently
affect IOP [31]. Recognizing this interaction can aid in
the early identification of patients at risk for glaucoma
[32]. Considering that IOP may fluctuate following pres-
byopic correction, ophthalmologists and optometrists
can design safer and more personalized prescription
protocols, particularly for patients with an elevated risk
of glaucoma [33]. Understanding that near vision cor-
rection may alter IOP measurements helps optometrists
select the most appropriate timing and conditions for ac-
curate pressure assessment, reducing the risk of misdi-
agnosis or underestimation. Although the effect size was
small and may not bear immediate clinical significance
in normotensive individuals, the study introduces a valu-
able paradigm for considering early optical correction of
presbyopia as part of comprehensive ocular risk man-
agement [34].

The principal limitations of this research include the
absence of a control group, a relatively short follow-up
period, and a modest sample size. These constraints re-
strict causal inferences and generalizability. However,
the findings align with prior research suggesting a dy-
namic relationship between visual tasking and ocular
pressure [35]. Future studies should adopt longitudinal,
randomized designs with larger sample sizes and explore
adjunct imaging techniques (e.g. anterior segment OCT)

2025, Volume 8

to visualize accommodative structures pre- and post-cor-
rection. Examining longer-term IOP changes and their
implications for glaucoma risk stratification is also rec-
ommended.

Conclusion

Presbyopic optical correction appears to contribute to a
short-term decrease in IOP in newly presbyopic adults,
particularly among individuals with elevated baseline
IOP and those in the upper age bracket of the presby-
opic onset range. While further longitudinal studies are
required, these results indicate that near correction may
serve not only to alleviate visual symptoms but also to
influence ocular physiology in significant ways. The in-
tegration of accommodative management into broader
ocular health strategies could yield preventive benefits,
especially for patients at risk of developing ocular hy-
pertension. Clinicians should remain attentive to the
systemic effects of visual correction and consider early
intervention when appropriate.
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