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J:N:isg N 7:Ne4 @l Introduction: The relationship between refractive errors, best corrected visual acuity, and intraocular
pressure in myopes and hypermetropes is crucial for enhancing eye care practices and promoting
routine eye exams. It aims to improve eye care practices and promote routine exams, filling a gap in literature and advancing
ophthalmology and optometry by contrasting best corrected visual acuity and intraocular pressure. Materials and methods:
200 participants aged 40-70 years were recruited from the ophthalmology department at Sree Mookambika Institute of Medical
Sciences, Kulasekharam. They underwent a comprehensive ocular examination, including a detailed medical history
assessment, visual acuity measurement, and IOP measurement. Statistical analysis was performed using SPSS, with a p-value
< 0.05 considered statistically significant. Results: The study found that most hypermetropes (69.23%) were aged over 60
years, while myopes (41.89%) were aged 40-50 years. Hyperopic refractive errors were higher in the >51-60 age group, while
myopes were more common in the 40-50 age group. Intraocular pressure (IOP) readings showed a significant difference
between myopes and hypermetropes, with a mean difference of -1.610 mmHg. Best Corrected Visual Acuity (BCVA) distribution
was also found to be a significant indicator of visual clarity. The study's findings highlight the importance of understanding the
differences between myopes and hypermetropes in assessing visual clarity. Conclusion: The study compares BCVA and IOP
between myopes and hypermetropes, highlighting the need for tailored management approaches for individuals with varying
refractive errors. This knowledge can improve care and quality of life for myopic and hypermetropic patients.
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INTRODUCTION:

Fundamental indicators of ocular health and function include
visual acuity and intraocular pressure, which have an impact
on both general visual performance and ocular health”. Two
of the most common refractive problems affecting people

globally are myopia and hypermetropia™.

Myopia, which makes it difficult to focus on far objects, and
hypermetropia, which makes it harder to see clearly close
objects, can both affect a person's quality of life and day-to-
day activities. It can be helpful to understand the connection
between refractive errors, best corrected visual acuity, and

intraocular pressure since it helps direct treatment actions®”.

Worldwide, refractive problems like myopia and
hypermetropia are common and affect people of all ages.
While hypermetropia makes it difficult to view close-up items,
myopia makes it difficult to see distant objects. The quality of
life and productivity of an individual can be severely impacted
by these diseases”. Due to a variety of environmental
variables, alterations in lifestyle, and increased screen time,
myopia is becoming more prevalent worldwide and in East
Asian nations in particular. Even though it is less frequent,
hypermetropia can impair vision and has to be corrected with

N 16,71
glasses, contacts, or refractive surgery .

The risk of visual diseases such glaucoma, cataracts, and
retinal detachment is increased by both disorders. India
confronts substantial difficulties in gaining access to eye care
services, making correction procedures affordable, and
raising awareness of refractive defects due to its varied
population and variable degrees of refractive error. For the
purpose of enhancing eye care practices and promoting
routine eye exams, it is essential to comprehend how Best
Corrected Visual Acuity (BCVA) and Intraocular Pressure
(IOP) in myopic and hypermetropic people interact®.

Due to an imbalance in the optical power of the eye, refractive
abnormalities like myopia and hypermetropia can cause
blurred vision and decreased visual acuity. One of the most
important measures of a person's capacity to recognize tiny
details at various distances is their best corrected visual
acuity, which is measured using a series of standardized eye
charts®. On the other hand, intraocular pressure describes the
pressure inside the eye that is principally preserved by the
equilibrium between aqueous humor production and
drainage. A major risk factor for glaucoma, a degenerative
condition of the optic nerve that, if unchecked, can cause
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permanent visual loss, is increased intraocular pressure"”.

There aren't many thorough studies that explicitly compare
these variables between myopes and hypermetropes, despite
the fact that myopia, hypermetropia, best corrected visual
acuity, and intraocular pressure have all been the subject of
substantial research on their own. These two sets of refractive
errors may differ noticeably in terms of best corrected visual
acuity and intraocular pressure, which might shed light on
possible connections between refractive disorders and ocular
health[z,ll,lzl.

This study aims to understand the relationship between
refractive errors, visual acuity, and intraocular pressure in
myopes and hypermetropes. It fills a gap in literature and
advances ophthalmology and optometry by contrasting best
corrected visual acuity and intraocular pressure. The findings
could improve myopia and hypermetropia treatment plans
and aid in early diagnosis and treatment of ocular problems.
The study could also inform therapies and patient care
strategies, potentially enhancing our understanding of ocular
health and positively impacting ophthalmology clinical
procedures.

AIMS AND OBJECTIVES:
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1. To identify whether myopes or hypermetropes had better
best corrected visual acuity.

2. To measure difference in Intra ocular pressure between
myopes and hypermetropes.

MATERIALS AND METHODS:

Study Design:

This study aimed to conduct a comparative analysis of best-
corrected visual acuity (BCVA) and intraocular pressure (IOP)
between myopic and hypermetropic individuals. The study
was conducted in accordance with the principles outlined in
the Declaration of Helsinki and received ethical approval from
the Institutional Review Board.

Study Participants:

Participants were recruited from department of
ophthalmology in Sree Mookambika Institute of Medical
Sciences, Kulasekharam. A total of 200 individuals aged 40-70
years were included in the study after obtaining their informed
consent. Participants with a history of ocular surgery, any
known ocular diseases, or systemic conditions affecting vision
were excluded.

Data Collection:

Clinical Examination:

Participants underwent a comprehensive ocular examination,
including a detailed medical history assessment, visual acuity
measurement, and IOP measurement. BCVA was measured
using the Snellen chart under standardized lighting
conditions. The participants' refraction status was determined
using autorefraction followed by subjective refraction by an
experienced optometrist to obtain the best-corrected visual
acuity.

Intraocular Pressure Measurement:

IOP was measured using a non-contact tonometer. The
participants were instructed to sit comfortably and fixate on a
target while the tonometer emitted a puff of air onto the cornea
to measure IOP. Three consecutive readings were taken for
each eye, and the average of these readings was used for
analysis.

Data Analysis:

Statistical analysis was performed using the statistical
software SPSS. Descriptive statistics such as mean, standard
deviation, and frequency distribution were calculated for
demographic variables and study parameters. The normality
of data distribution was assessed using the Shapiro-Wilk test.
An independent samples t-test was used to compare the BCVA
and IOP between myopic and hypermetropic groups. A p-
value < 0.05 was considered statistically significant.

Ethical Considerations:

The study was conducted in accordance with the ethical
standards laid down in the Declaration of Helsinki. Informed
consent was obtained from all participants, and their privacy
and confidentiality were ensured throughout the study.

RESULTS:
Table:1 Demographic factors of hypermetropes and
myopes

Categories Hypermetropes |Myopes | Total
n % n |% n |[%
Age 40- 50 yrs |6 11.53 62 [41.89 |68 |34
category |51 -60yrs |10 19.23 44 129.72 |54 |27
>60yrs |36 69.23 42 128.37 |78 |39
Gender Males 23 |44.23 75 150.67 |98 |49
Females |29 55.76 73 [49.32 |102 |51

Majority of the hypermetropes (69.23 %) belonged to the age
groups of > 60 years. Majority of the myopes (41.89%)
belonged to the age group of 40-50 years. Among the two

groups, a higher percentage of hyperopic refractive error was
seen in the >51-60 age group whereas higher percentage of
myopes were in the 40-50 age groups. There was no significant
age difference between the age groups, p=0.10

COMPARISON OF MEAN REFRACTIVE ERRORS
BETWEEN RIGHT & LEFT EYE BETWEEN
HYPERMETROPES AND MYOPES
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Figure: 1 Comparison of mean Intraoccular Pressure on
right & left eye between Hypermetropes and Myopes

The mean refractive errors in hypermetropes was lower being
+1.95 and +1.8 in the right and left eyes respectively, while
the mean refractive errors in myopes was -2.48 and -2.12 in the
right and left eyes respectively. The degree of error was more
in the myopic group and was found statistically significant
with p<0.05, as per student paired t test.

Table:3 Comparison of IOP between Myopes and
Hypermetropes

Parameter Myopes |Hypermetropes|P
(n=148) |(n=52) -value

Mean IOP (mmHg) 16.806 |14.01 -
Standard Deviation 3.414 3.086 -
Minimum IOP (mmHg) |13.21 11.45 -
Maximum IOP (mmHg)|20.342 |19.85 -

Mean difference -1.610 -2.000 -
(mmHg)

Independent t-test t=3.41, df=3 <0.001*
Mann-Whitney U-test |U= 8.43 <0.001*

A thorough comparison of intraocular pressure (IOP) readings
between myopes and hypermetropes is shown in Table 3. In
order to find any significant changes in their IOP
measurements, the study included 148 myopic and 52
hypermetropic subjects. The table includes statistical tests to
determine the significance of the observed differences as well
as a full breakdown of several IOP metrics for both groups.

Myopes had a mean IOP of 16.806 mmHg whereas
hypermetropes had a mean IOP of 14.01 mmHg, which was a
little lower. Myopes and hypermetropes both had standard
deviation values of 3.086 mmHg and 3.414 mmHg,
respectively. Each group's IOP was measured at a minimum of
13.21 mmHg and a high of 20.342 mmHg. Myopes and
hypermetropes had a mean IOP difference of -1.610 mmHg,
and an independent t-test confirmed its statistical
significance. With a p-value of 0.001*, the Mann-Whitney U-
test also revealed a significant difference in IOP between
myopes and hypermetropes.
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Figure:2 Distribution of Best Corrected Visual Acuity in
Myopes and Hypermetropes
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The distribution of Best Corrected Visual Acuity (BCVA) in the
two groups of myopes and hypermetropes is shown in this
study's box plot. Lower levels denote worse vision, while
higher values denote superior vision, making BCVA an
important indicator of visual clarity. Axis labels, a vertical axis
(BCVA), box plots, and interpretation make up a box plot. The
box indicates the interquartile range (IQR), and the horizontal
line inside each box represents the median BCVA. The range
of BCVA values within 1.5 times the IQR is shown by the
whiskers. Individual data points outside the whiskers are
known as outliers and may represent uncommon or extreme
values.

DISCUSSION:

The study examined the distribution of hypermetropes and
myopes across different age groups, revealing that most
hypermetropes are aged above 60 years, while a significant
portion of myopes fall within the 40-50 age group. The study
found no significant age difference between the groups, as
indicated by a p-value of 0.10. This aligns with previous
research by Verkicharla et al, but may differ due to factors
such as sample size, study design, and population
characteristics"”. Geographical and ethnic variations can
also impact refractive error patterns.

Refractive error may not be an important element in
determining IOP, according to the study, which revealed no
significant variation in IOP between the two groups. Though
this difference was not seen in the left eyes, a research by Lee
et al', indicated that hypermetropes had a little higher mean
IOP in their right eyes compared to myopes. This finding
suggests a minor lateralization impact. In contrast to Lee et
al's study, Li et al"” found that myopes had a little higher
mean IOP in their left eyes than hypermetropes,
demonstrating the variety in research findings. It is crucial to
take into account prospective factors like sample size and
patient age in order to better comprehend the variability in
IOP seen in hypermetropes and myopes.

In ophthalmology, intraocular pressure (IOP) is a critical
measure for identifying and treating eye diseases like
glaucoma. Understanding the changes in IOP between
myopia and hypermetropia, two common refractive defects, is
crucial for improved therapeutic treatment. IOP in myopic and
hypermetropic eyes has been the subject of several
investigations, with varying degrees of success. IOP in
myopes is reportedly somewhat lower than in emmetropes or
hypermetropes, suggesting that the optic nerve may be less
mechanically compressed by the condition's prolonged axial
length. Other research, however, refutes these conclusions by
showing that there is no appreciable variation in IOP between
myopes and emmetropes”“**'”.

The minimal available research on IOP in hypermetropes
suggests that their IOP may be somewhat greater than that of
emmetropes because of their shorter axial lengths.
Nevertheless, there is contradicting evidence, with other
research claiming there is no appreciable change in IOP
between emmetropes and hypermetropes"®.

The variety of research populations, difference in IOP
measuring methods and tools, and the existence of
confounding factors including age, sex, ethnicity, and ocular
comorbidities can all be contributed to conflicting results and
methodological discrepancies. Comparability would
increase if measuring methods were standard across
research"®.

According to studies, myopes have a wider range of visual
acuity, with some having good vision and others having worse
eyesight even after corrective lenses are used. The degree of
myopia, ocular diseases, and the efficacy of corrective

procedures like glasses or contact lenses are a few examples
of the variables that may contribute to this heterogeneity”. The
best-corrected visual acuity of myopic people, however, who
have refractive surgery, such as LASIK, frequently improves
noticeably. Contrarily, hypermetropes have a shorter range of
visual acuity than myopes, probably as a result of a lower level
of refractive error'*”. The optimal improvement of visual
acuity in both groups is significantly influenced by the efficacy
of corrective procedures. While hypermetropes may primarily
need corrective procedures, myopes frequently benefit from
glasses, contact lenses, or refractive surgery.

Limitations:
The study was limited by its cross-sectional design, which
precludes the establishment of causality.

The study only focused on BCVA and IOE, without considering
other potential factors influencing vision.

CONCLUSION:

This study compared Best Corrected Visual Acuity (BCVA) and
Intraocular Pressure (IOP) between myopes and
hypermetropes, providing valuable insights into their visual
and ocular hedalth. The findings highlight the importance of
tailored management approaches for individuals with
varying refractive errors, as these conditions impact visual
acuity and intraocular pressure differently. This knowledge
can aid clinicians in developing more precise treatment
strategies and enhancing care and quality of life for myopic
and hypermetropic patients. Further longitudinal studies are
recommended to understand the long-term implications and
potential interplay between refractive errors, BCVA, and IOP
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