
ABSTRACT
Aim:  To determine the correlation between Body Mass Index (BMI) and visual field parameters.

Study Design: Cross-sectional study.

Duration and Settings of the Study: College of Ophthalmology and Allied Vision Sciences (COAVS) Mayo 

Hospital; Conducted from March 2023 to October 2023.

Methods: Data was collected after approval of the Ethical Review Board of  COAVS. 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 visual field parameters were correlated using Pearson 

correlation.

Results: A total of 117 participants (234 eyes) were enrolled, with 39 participants in each BMI group (low, normal, or 

high). The mean retinal sensitivity was similar across all groups (28.7 ± 1.5 dB in low 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) in the right eye did not correlate significantly with BMI (r = 0.09, p = 0.28). However, a very 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 also similar across groups (1.6 ± 0.5, 1.7 ± 0.4, and 1.8 ± 0.6 dB, respectively), 

with no significant correlation with BMI (r = 0.08, p = 0.34). 

Conclusion: There is no significant correlation between BMI and visual field parameters, including retinal sensitivity, 

mean deviation, and pattern standard deviation. A very weak correlation was observed for mean deviation in the left 

eye only, suggesting no clinically meaningful association.
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Perimetry is a defined and widely used technique for indices, Fixation Loss (FL), False Positive (FP), and 

determining the visual field. It is crucial in the diagnosis False Negative (FN), the reliability of VF results is 

of numerous neurological, retinal, and ocular determined. This is what we call “reliability 

conditions. The computer that goes with it has virtual parameters” determining the reliability and usefulness 

software that is connected to the perimeter. Using a grid of the test. According to reliability requirements, FL 

with six-degree intervals, the computer evaluates the should be less than 33% , FP should be fewer than 
1 2middle 30 degrees of the visual field.  According to three 15%, and FN should be less than 15%.  One of the 

diagnostic procedures for conditions like glaucoma, 

macular degeneration, optic gliomas, brain tumors, 

strokes, disorders of the central nervous system, and 
3

pituitary gland disorders is perimetry.  A threshold 

perimetry test that assesses 20- and 30-degree central 

vision to determine retinal sensitivity is useful in 

identifying numerous disorders, including glaucoma 
4and other optic neuropathies.

The "gold standard" weight measurement is the Body 
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Mass Index (BMI), which is calculated as weight 39 per group). The sample size was calculated using 

divided by height in meters squared. As a result, it is the following formula:

frequently employed in clinical decision-making and The sampling formulae used 
5

research.  Using a simple formula, one can determine were as follow:

their BMI and get a basic idea of their weight as n= 39 (for each group) total=117 subjects.

un de rw ei gh t,  no rm al , ov er we ig ht , or  ob es e.  Z=standard variate for the level of significance=5% 

Underweight, normal body weight, overweight, and Power of test= 90%
12

obesity are all classified according to the WHO's BMI Standard population deviation= 6.24.

classification system as having a BMI of 18.5 kg/m2 or 

less; 18.5-22.9 kg/m2; 23-29.9 kg/m2, and 30 kg/m2 or 
6more, respectively.  A strong association between 

7obesity and age-related ocular diseases is observed.  We 

know that histological research indicates that as we age, 

the retina's overall thickness decreases. The retina and 

brain undergo a range 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 
8originate from the neural tube.  Lutein and zeaxanthin 

are lipid-soluble antioxidants found in the macular 
9region 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 
10health and possibly even improve cognitive function.  

People with low BMI may be more susceptible to 

vitamin deficiencies, which are crucial for eye health 

maintenance and include deficiencies in vitamin A and 

omega-3 fatty acids. The retina and other ocular 

structures are among the parts of the eyes that may be 
11negatively affected by inadequate nutrition.  

METHODS 

This cross-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 

Institutional Review Board of COAVS (Ref#1459/23), 

and written informed consent was secured from all 

participants prior to enrollment.

A total of 117 healthy individuals (234 eyes) were 

included in the study. Participants were divided equally 

into three BMI-based groups: low, normal, or high (n = 

A non-probability convenient sampling technique was 

employed. Participants of both genders, aged 18 years 

or older, with good fixation and clear ocular media 

were included. Individuals with 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, slit 

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: retinal 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 

parameters was assessed using the Pearson correlation 

coefficient. A p-value of < 0.05 was considered 

statistically significant.

RESULTS 

A total of 117 participants (234 eyes) were enrolled in 

the study, with 39 participants (78 eyes) in each of the 

low, normal, and high BMI groups. The mean age of 

participants was 32.5 ± 8.7 years, and 54 were female 

(46.2%). The mean retinal sensitivity was similar 

across BMI categories. As shown in table 1, the low 

BMI group had a mean retinal sensitivity of 28.7 ± 1.5 

dB, the normal BMI group 28.5 ± 1.6 dB, and the high 

BMI group 28.3 ± 1.7 dB. Pearson correlation analysis 

demonstrated no statistically significant correlation 

between BMI and retinal sensitivity (r = 0.11, p = 

0.21).
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Table 1: Retinal sensitivity across BMI groups
DISCUSSION 

BMI is widely accepted as the gold standard for 

assessing weight categories and is commonly used in 

both clinical decision-making and research. 

Numerous studies have documented a wide range of 

health risks associated with being overweight and 
13elevated BMI levels.  Due to its strong association 

BMI=body mass index, dB=decibel, SD=standard deviation                                                               .

with fat mass and obesity-related pathologies, BMI is 
Mean deviation values were recorded separately for the 

14?15considered an ideal monitoring tool.
right and left eyes across the BMI groups. In the right 

Globally, malnutrition and underweight remain 
eye, MD ranged from 1.1 to 1.4 dB with no significant 

substantial issues. In 2016, approximately 75 million 
correlation with BMI (r = 0.09, p = 0.28). However, a 

girls and 117 million boys were classified as 
very weak but statistically significant negative 

moderately or severely underweight. For example, 
correlation was observed in the left eye (r = 0.18, p = 

among French girls, the likelihood of being 
0.03), where the high BMI group showed slightly more 

underweight increased by 41% in 2006 compared to 
negative MD values compared to the low and normal 

1998. Despite this trend, thinness remains relatively 
BMI groups (table 2).

under-researched, especially in terms of its causality, 
Table 2: Mean deviation in right and left eyes across 

health risks, and associated ocular or systemic BMI groups
16pathologies.

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 (IOP) and 
BMI=body mass index,MD= mean deviation, dB=decibel, SD=standard deviation                            .

reduced retinal nerve fiber layer thickness, 
Pattern standard deviation values were also consistent 

suggesting a potential predisposition to glaucoma at 
across BMI groups. The low BMI group showed a mean 

an earlier age. This underscores the importance of 
PSD of 1.6 ± 0.5 dB, the normal BMI group 1.7 ± 0.4 dB, 

routine ophthalmological evaluations in obese 
and the high BMI group 1.8 ± 0.6 dB. No statistically 17children.
significant correlation was found between PSD and 

Findings from our study showed no significant 
BMI (r = 0.08, p = 0.34), as presented in table 3.

correlation between BMI and any of the visual field 
Table 3: Pattern standard deviation across BMI 

parameters studied (p > 0.05). A very weak negative 
groups

correlation between BMI and mean deviation in the 

left eye was noted but was not considered clinically 

meaningful.

This is consistent with other published data. Several 

studies have demonstrated a positive correlation 
18,19,20between BMI and IOP.  On the contrary, some 

ocular variables, such as anterior chamber depth, 

have been reported to show a negative correlation 
BMI=body mass index,PSD=pattern standard deviation, dB=decibel, SD=standard deviation             .

with BMI.²¹ In Year 2020, Muhammed et al. reported 

High BMI

Pearson r

p-value

1.8

0.08

0.34

±0.6

BMI Group

Low BMI

Normal BMI

High BMI

Pearson r

p-value

Mean Retinal Sensitivity
 (dB)

28.7

28.5

28.3

0.11

0.21

Standard Deviation 
(SD)

±1.5

±1.6

±1.7

BMI Group

Low BMI

Normal BMI

High BMI

Pearson r

p-value

MD Right Eye 
(dB)        

SD

-1.2 ±1.8

-1.1 ±1.9

-1.4 ±1.7

-0.09

0.28

MD Left Eye 
(dB)        

-1.3

-1.1

-1.8

-0.18 

 0.03

±1.6

±1.7

±1.5

SD

BMI Group

Low BMI

Normal BMI

Mean PSD (dB)

1.6

1.7

Standard Deviation 
(SD)

±0.5

±0.4
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individuals with abnormal BMI (underweight, comprehensive insight into the ocular impact of body 

overweight, or obese) had a higher risk of visual composition.
impairment compared to those with normal BMI.²² 

CONCLUSION 
Similarly, Roy et al. reported hypermetropic refractive 

No significant correlation between  BMI and visual 
errors in obese individuals based on a study involving 

field parameters, including retinal sensitivity, mean 
axial length measurements and refractive assessment in 

deviation (right eye), and pattern standard deviation an Indian population.²³ Furthermore, Harris et al. 

were observed. Although a very weak negative investigated the effect of lifestyle factors on retinal 

layers in a Danish population. While they found aging to correlation was observed between BMI and mean 

be significantly associated with changes in deviation in the left eye, its clinical relevance is 

photoreceptor and Retinal Pigment Epithellum- Bruch,s questionable. Overall, BMI does not appear to have a 
Membrane layer thickness, no significant association 

meaningful impact on visual field performance in 
24,25was observed between BMI and retinal structure.

otherwise healthy individuals.
In our study, all participants were emmetropic, and free 
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