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Eighty people were recruited for studying the relation between their body mass 
index and axis of their corneal astigmatism . Using weight, height and 
keratometry participants were grouped according to BMI into underweight, 
normal, overweight and obese . 

Also participants were grouped according to their astigmatism into WTR, ATR 
and oblique astigmatism. 

Irrespective of BMI the most common type of astigmatism was WTR 
astigmatism followed by oblique astigmatism, the least common was ATR 
astigmatism. 

Our study did not found a relation between these variables  

Abstract 



Body Mass Index : 

Obesity is a disorder of body weight regulatory systems 
characterized by an accumulation of excess body fat. 

As adiposity has increased so has the risk of developing 
associated diseases, such as arthritis, diabetes, 
hypertension, cardiovascular disease, and cancer . 

Particularly alarming is the explosion of obesity in children 
and adolescent, which has shown a three-fold increase in 
prevalence over the last two decades. 

 

Introduction 



Assessment of obesity: 
 

 

The amount of body fat is difficult to 
measure directly, and is usually 
determined from an indirect 
measurement -the body mass index  
(BMI)-  which has been shown to 
correlate with the amount of body fat in 
most individuals. 

 



Measuring the waist size with a tape measure is also 
used to screen for obesity, as this measurement 
reflects the amount of fat in the central abdominal 
area of the body . 

The presence of excess central fat is associated with 
an increased risk for morbidity and mortality. 

 

Note: Exceptions are the athletes who have large 
amount of lean muscle mass. 

 



Definition :- 

The body mass index (BMI),  is a measure of relative 
size based on the mass and height of an individual. 

Is a measure of body fat based on height and weight that 
applies to adult men and women. 

BMI provides a reliable indicator of body fatness for 
most people and is used to screen for weight categories 
that may lead to health problem. 

 

Body Mass Index: 



                 BMI =  
 

 

 

This allows comparison of both (weight & height) within and 
between populations. 

The healthy range for BMI is between 20 – 24.9 

Individuals with a BMI equal to or greater than 25 are 
considered overweight, 

Those with a BMI over 40 is considered extremely obese. 

 

Anyone more than 100 pounds overweight is considered 
extremely obese. 

 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑘𝑔

 ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑡𝑒𝑟𝑠 ^2
 



Assessment of 
body fat 

considers 

Location 
of body fat 

Abdomen  

Higher than 
normal risk 
of mortality 

and 
morbidity 

waist 

Nearly 
Normal risk 
of mortality 

and 
morbidity  

Amount of 
body fat 

Estimated by 

Body Mass Index 
(BMI) 

Calculated by 

<20 
Underweight 

20 to 24.9 
Normal 

25 to 29.9 
Overweight 

≥30  

Obese 

𝑤𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑘𝑔

 ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑡𝑒𝑟𝑠 ^2
 



The power of the anterior corneal surface (Fc) is 
estimated from the radii measurements (r) using the 
equation Fc = (n -1)/r.  

A small radius means a steep corneal surface, which is 
more powerful and more myopic (or less hyperopic). 
Larger radii mean flatter surfaces, which are less 
powerful and more hyperopic (or less myopic). 

 

Corneal power  



The anterior radii of curvature of the cornea are 
usually between 7.25mm and 8.50mm, with myopes 
having steeper (smaller) radii and hyperopes having 
flatter (larger) radii.  

Dioptric powers range between 46.50 D and 40.00 D 

 



It is most common to find the flattest corneal meridian 
lying near the horizontal (with-the-rule astigmatism, 
WTR) in younger patients. This is likely due to lid 
tension steepening the vertical meridian. Little change 
in curvature occurs between the mid-teens and the late 
40s.  

 



Over the age of 40 there is a significant shift towards against-
the-rule astigmatism (the flattest meridian is along the 
vertical, ATR), likely due to relaxed lid tension.  

The corneal astigmatism is called oblique when the principal 
meridians are between 20° and 70° and 110° and 160°.  

Keratometer readings can also be used to help indicate 
whether ametropia is refractive or axial. 



Materials and methods  : 80 people were recruited for this study  ( 59 
females and 21 males ). Average age was 28.46 years and ranged from 
10 to 50 years . 

Each person underwent keratometry measurement using MEDIZS Smart 
II Auto RefractoKeratometer . Body mass index was calculated using the 
formula : BMI= weight/ (height)² . All participants were classified 
according to two criteria : 

1- according to BMI : they were grouped into underweight ( BMI up to 
19.9 ) , normal ( 20 to 24.9 ), overweight ( 25 to 29.9 )and obese ( more 
than 30 ). 

2- according to axis of astigmatism : with the rule ( 160 ̊- 20 ̊ ) , against 
the rule ( 70 ̊ - 110 ̊ ) and oblique ( 20 ̊ - 70 ̊ ) and ( 110 ̊ - 160 ̊). 

We tried to find a relation between the two variables if there is any 
relation . 

 



Exclusion criteria: 
 

Ocular exclusion : 

Previous intraocular surgery “cataract , retina „..” . 

Previous extraocular surgery “pterygium, dermoid and squint “. 

 chronic allergic diseases ( VKC ) and diseases with changing axis ( KC). 

 contact lens wearers. 

Systemic: 

Pregnancy. 

Overweight due to hormonal  diseases and underweight due to starvation . 

Any person with hormonal supplements (athletes). 

 

 

 



Oblique  WTR ATR No astigmatism BMI 

3 8 2 0 Underweight 

11 11 3 0 Normal  

8 14 4 0 Overweight 

8 5 0 3 obese 

 

Results 
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Left Eye & BMI 

Oblique  WTR ATR No astigmatism BMI 

4 13 0 0 Underweight 

10 9 4 0 Normal  

8 16 2 0 Overweight 

6 8 0 0 obese 
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BMI with male & female 

Female Male BMI 

10 4 Underweight 

16 9 Normal 

19 6 Overweight 

14 2 Obese 



BMI with male & female 

0

5

10

15

20

Male

female
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Oblique ATR WTR No astig. BMI 

1 0 3 0 underweight 

3 3 3 0 normal 

1 1 3 0 overweight 

2 0 1 0 obese 

LE in male with BMI 
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Oblique ATR WTR No astig. 

1 1 7 0 Underweight 

7 2 7 0 Normal 

7 3 10 0 Overweight 

7 0 4 3 Obese 
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Oblique ATR WTR No astig. 

3 0 10 0 Underweight 

7 1 6 0 Normal 

6 1 13 0 Overweight 

5 0 7 0 Obese 

LE in female with BMI 
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Right Eye : 
WTR is the most prevalent type in all but obese persons, in whom 
oblique astigmatism is more common. 
The second most common is oblique astigmatism while WTR is 
the least common. 
In underweight and obese people in our study there was no ATR 
astigmatism . 
Left Eye : 
WTR astigmatism is the most common in all but normal weight 
persons, in whom oblique is more common. 
The second most common is oblique astigmatism. 

In underweight and obese there was no ATR astigmatism. 



Generally speaking in Females 55.9% are 
overweight and obese while 16.9% are 
underweight. 
In males 38% are overweight and obese, 19% are 

underweight. 



For B.E WTR astigmatism generally is the most common, 
followed by oblique astigmatism and that may be related to age 

of the patients( average age  28.46 years). And this correlates 
well with well known teaching that WTR astigmatism is more 
prevalent in young age. 

More than half of females and third of males are either 
overweight or obese, Nonetheless no effect of obesity or 
overweight on the prevalence of the type of astigmatism in 

comparison to normal or underweight individualls.  

Discussion 



We concluded that no relation could be 
found between BMI and axis of corneal 
astigmatism. 

Conclusion 



1) BMI is noted to be skewed to high levels in our population. 

2) Abnormalities of BMI has -till now- no relation to corneal 
astigmatism. 

3) This study need to be expanded to include more 
participants. 

4) Grouping of participants according to age is recommended. 
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