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ABSTRACT
Aim: Todeterminethecorrelation between Body MassIndex (BMI) andvisual field parameters.

Study Design: Cross-sectional study.

Duration and Settings of the Study: College of Ophthamology and Allied Vision Sciences (COAVS) Mayo
Hospital; Conducted from March 2023 to October 2023.

M ethods: Datawas collected after approval of the Ethical Review Board of COAV S. Informed written consent was
obtained from all participants. The participants were included in the groups based on their Body Mass Index (BMI)
which was low, normal or high. A non-probability convenient sampling technique was used. The software used for
data analysis was SPSS (version 27.00), in which BMI and visua field parameters were correlated using Pearson
correlation.

Results: A total of 117 participants (234 eyes) were enrolled, with 39 participantsin each BMI group (low, normal, or
high). The mean retinal sensitivity was similar acrossall groups (28.7 + 1.5dB inlow BMI, 28.5 + 1.6 dB in normal
BMI, and 28.3 £ 1.7 dB in high BMI), showing no significant correlation with BMI (r = 0.11, p = 0.21). Mean
Deviation (MD) intheright eyedid not correlate significantly with BMI (r =0.09, p=0.28). However, avery weak but
statistically significant negative correlation was observed between BMI and MD in the left eye (r = 0.18, p = 0.03).
Pattern Standard Deviation (PSD) was aso similar acrossgroups (1.6 £ 0.5, 1.7 £ 0.4, and 1.8 + 0.6 dB, respectively),
withnosignificant correlationwithBMI (r=0.08, p=0.34).

Conclusion: Thereisno significant correl ation between BM| and visual field parameters, including retinal sensitivity,
mean deviation, and pattern standard deviation. A very weak correlation was observed for mean deviation in the | eft
eyeonly, suggesting no clinically meaningful association.
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INTRODUCTION

Perimetry is a defined and widely used technique for
determining thevisual field. Itiscrucia inthediagnosis

indices, Fixation Loss (FL), False Positive (FP), and
False Negative (FN), the reliability of VF results is
determined. This is what we call “reliability
parameters’ determiningthereliability and usefulness

of numerous neurological, retinal, and ocular
conditions. The computer that goes with it has virtual
software that is connected to the perimeter. Using agrid of the test. According toreliability requirements, FL
should be less than 33% , FP should be fewer than
15%, and FN should be less than 15%.” One of the

diagnostic procedures for conditions like glaucoma,

with six-degree intervals, the computer evaluates the
middle 30 degreesof thevisual field.' According to three
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macular degeneration, optic gliomas, brain tumors,
strokes, disorders of the central nervous system, and

pituitary gland disorders is perimetry.’ A threshold
perimetry test that assesses 20- and 30-degree central

Mayo Hospital, Lahore

Author (s) Affiliation: “College of Ophthalmology and Allied Vision
Sciences, Mayo Hospital, Lahore

DOI: https://doi.ora/10.71177/icco.v4i01.76

vision to determine retinal sensitivity is useful in
identifying numerous disorders, including glaucoma
and other optic neuropathies.’

The"gold standard" weight measurement isthe Body
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Mass Index (BMI), which is caculated as weight
divided by height in meters squared. As a result, it is
frequently employed in clinical decision-making and
research.’ Using a simple formula, one can determine
their BMI and get a basic idea of their weight as
underweight, norma, overweight, or obese.
Underweight, norma body weight, overweight, and
obesity are al classified according to the WHO's BMI
classification system as having aBMI of 18.5 kg/m2 or
less; 18.5-22.9 kg/m2; 23-29.9 kg/m2, and 30 kg/m2 or
more, respectively.” A strong association between
obesity and age-related ocul ar diseasesis observed.” We
know that histological research indicatesthat aswe age,
the retina's overall thickness decreases. The retina and
brain undergo arange of structural changes because of
healthy aging. Diseases of the brain and the eye should
be similar because both organs are made of neurons and
originate from the neural tube.® Lutein and zeaxanthin
are lipid-soluble antioxidants found in the macular
region of the retina.’ Carotenoids such as lutein and
zeaxanthin are present in many bodily tissues, including
the brain and eyes. They are well-known for having
antioxidant qualities, which are thought to promote eye
health and possibly even improve cognitive function.”
People with low BMI may be more susceptible to
vitamin deficiencies, which are crucia for eye health
maintenance and include deficienciesin vitamin A and
omega-3 fatty acids. The retina and other ocular
structures are among the parts of the eyes that may be
negatively affected by inadequate nutrition.™

METHODS

Thiscross-sectional study was conducted at the College
of Ophthalmology and Allied Vision Sciences
(COAVS), Mayo Hospital, Lahore, from March 2023 to
October 2023. Ethical approval was obtained from the
Ingtitutional Review Board of COAV S (Ref#1459/23),
and written informed consent was secured from all
participantsprior to enrol Iment.

A total of 117 hedlthy individuas (234 eyes) were
included in the study. Participants were divided equally
into three BMI-based groups: low, normal, or high (n =

39 per group). The sample size was calculated using
thefollowing formula:
The sampling formulae used ¢* (z, a+z,-g)2

wereasfollow: (Ho—Ha)?

n=39 (for each group) total =117 subj ects.

Z=standard variatefor thelevel of significance=5%
Power of test=90%

Standard popul ation deviation= 6.24."

A non-probability convenient sampling techniquewas
employed. Participants of both genders, aged 18 years
or older, with good fixation and clear ocular media
wereincluded. Individualswith any ocular pathology,
poor fixation, or media opacity were excluded. The
equipment used for clinical evaluation included a
LogMAR visual acuity chart, pen torch, occluder, it
lamp biomicroscope, and a FREY AP-50 automated
perimeter. The independent variables were age,
gender, and BMI, while the dependent variables
included visual field parameters: retina sensitivity,
Mean Deviation (MD), and Pattern Standard
Deviation (PSD).

Data were analyzed using SPSS software (version
27.0). The correlation between BMI and visual field
parameterswas assessed using the Pearson correl ation
coefficient. A p-value of < 0.05 was considered
statistically significant.

RESULTS

A total of 117 participants (234 eyes) wereenrolled in
the study, with 39 participants (78 eyes) in each of the
low, normal, and high BMI groups. The mean age of
participantswas 32.5 + 8.7 years, and 54 werefemale
(46.2%). The mean retinal sensitivity was similar
across BMI categories. As shown in table 1, the low
BMI group had ameanretinal sensitivity of 28.7+ 1.5
dB, thenormal BMI group 28.5+ 1.6 dB, and thehigh
BMI group28.3+ 1.7 dB. Pearson correlationanalysis
demonstrated no statistically significant correlation
between BMI and retinal sensitivity (r = 0.11, p =
0.21).
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Tablel: Retinal sensitivity acrossBM I groups
Mean Retinal Sensitivity Standard Deviation

BMI Group

(dB) (SD)
Low BMI 28.7 +1.5
Normal BMI 285 +1.6
High BMI 28.3 +1.7
Pearson r 0.11
p-value 0.21

BMI=body massindex, dB=decibel, SD=standard deviation

Mean deviation values were recorded separately for the
right and left eyes across the BMI groups. In the right
eye, MD ranged from 1.1 to 1.4 dB with no significant
correlation with BMI (r = 0.09, p = 0.28). However, a
very weak but statistically significant negative
correlation was observed in the left eye (r = 0.18, p =
0.03), where the high BMI group showed dightly more
negative MD values compared to the low and normal

BMI groups(table2).

Table 2: Mean deviation in right and left eyesacr oss

BMI groups

BMI GroupMD l?é%r;t Eye SD MD(Iaer; Eye SD
Low BMI -1.2 +1.8 -13 +1.6
Normal BMI -11 +1.9 -11 1.7
High BMI -14 +1.7 -1.8 +15
Pearson r -0.09 -0.18

p-value 0.28 0.03

BMI=body massindex,MD= meandeviation, dB=decibel, SD=standard deviation

Pattern standard deviation values were also consistent
acrossBMI groups. Thelow BMI group showed amean
PSD of 1.6+ 0.5dB, thenormal BMI group 1.7 £ 0.4 dB,
and the high BMI group 1.8 = 0.6 dB. No statistically
significant correlation was found between PSD and

BMI (r=0.08,p=0.34), aspresentedintable3.

Table 3: Pattern standard deviation across BMI

groups
BMI Group Mean PSD (dB) Standal’(%DD)a/iaIion
Low BMI 16 105

Normal BMI 17 +0.4

High BMI 18 106
Pearsonr 0.08

p-value 0.34

BMI=body massindex,PSD=pattern standarddeviation, dB=decibel, SD=standard deviation

DISCUSSION

BMI is widely accepted as the gold standard for
ng weight categoriesand iscommonly used in
both clinical decision-making and research.
Numerous studies have documented a wide range of
health risks associated with being overweight and
elevated BMI levels.® Due to its strong association
with fat massand obesity-rel ated pathologies, BMI is
considered anideal monitoring tool .

Globally, malnutrition and underweight remain
substantial issues. In 2016, approximately 75 million
girls and 117 million boys were classified as
moderately or severely underweight. For example,
among French girls, the likelihood of being
underweight increased by 41% in 2006 compared to
1998. Degpite this trend, thinness remains relatively
under-researched, especially in terms of its causality,
health risks, and associated ocular or systemic
pathologies.”

As a weight-to-height ratio, BMI may indirectly
influence nutrient distribution throughout the body,
including antioxidants that are essential for ocular
health. Baran et al. reported that obese individuals
may have higher Intra Ocular Pressure (I0P) and
reduced retinal nerve fiber layer thickness,
suggesting a potential predisposition to glaucoma at
an earlier age. This underscores the importance of
routine ophthalmological evaluations in obese
children.”

Findings from our study showed no significant
correlation between BMI and any of the visual field
parameters studied (p > 0.05). A very weak negative
correlation between BMI and mean deviation in the
left eye was noted but was not considered clinically
meaningful.

Thisis consistent with other published data. Severa
studies have demonstrated a positive correlation
between BMI and 10P**** On the contrary, some
ocular variables, such as anterior chamber depth,
have been reported to show a negative correlation
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individuals with abnormal BMI (underweight,
overweight, or obese) had a higher risk of visua
impairment compared to those with normal BMI.22
Similarly, Roy et al. reported hypermetropic refractive
errors in obese individuals based on a study involving
axial length measurements and refractive assessment in
an Indian population.® Furthermore, Harris et al.
investigated the effect of lifestyle factors on retina
layersinaDanish population. Whilethey found aging to
be significantly associated with changes in
photoreceptor and Retinal Pigment Epithellum- Bruch,s
Membrane layer thickness, no significant association
wasobserved between BMI and retinal structure.””

In our study, all participants were emmetropic, and free
of ocular or systemic pathology. Visual field parameters
were obtained using standardized equipment (FREY
AP-50), and the results confirmed that BMI does not
significantly influence these parameters. While retinal
sensitivity is known to be age-dependent.”” No
correlation was observed between retinal sensitivity and
BMI inthiscohort.

Oneof the strengths of thisstudy isthe use of automated
perimetry in a standardized, controlled setting across a
balanced sample of BMI categories. Furthermore, strict
exclusion criteria helped minimize confounding from
ocular or systemic comorbidities, ensuring reliability in
evaluating visual field performance in relation to BMI.
However, certain limitations must be acknowledged.
The study used anon-probability convenience sampling
method, which may limit generalizability. Additionally,
the cross-sectional design precludes assessment of
causality. The study did not account for potential
confounders such as systemic metabolic status, blood
pressure, or antioxidant intake, which could influence
ocular functionindependently of BMI.

Future studies should consider larger, popul ation-based
samples with stratification for age, systemic health
markers, and nutritional profiles. Longitudinal studies
would help clarify whether BMI has a cumulative or
age-modifying effect on visual function. Incorporating
structural retinal imaging (e.g., OCT parameters)
alongside functional tests may provide more

comprehensiveinsight into the ocular impact of body
composition.

CONCLUSION

No significant correlation between BMI and visual
field parameters, including retinal sensitivity, mean
deviation (right eye), and pattern standard deviation
were observed. Although a very weak negative
correlation was observed between BMI and mean
deviation in the left eye, its clinical relevance is
guestionable. Overall, BMI does not appear to have a
meaningful impact on visua field performance in
otherwisehealthy individuals.
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