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Background: The cornea is an important ocular structure involved in the mediation of visual 
perception. It is the principal refractive surface of the eye and vision can be significantly affected by 
relatively small changes in its structure and parameters. Measurement of corneal parameters is 
important in the diagnosis and management of ocular diseases such as keratoconus and glaucoma 
Methods: This study was conducted in the department of ophthalmology in ACMS medical college 
Delhi. 
Results: This study showed, height and AL has a positive correlation with a value of +.119, and with 
weight AL has a weak positive correlation (+.035). CCT has a positive correlation with age (+0.044) 
but was found to have nil correlation with sex. 
Conclusion: This study was conclude that, no significant difference in mean CCT and AL was found 
between male and female subjects. 
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INTRODUCTION_____________________
Development changes in eyeball size are concomitant with 
change in overall physique of an individual. Axial length of 
eye at birth is approximately 17 mm and reaches 24mm in 
adulthood in emmetropic eye, being more than 24mm in 
myopes and less than 24mm in hypermetropes.[1] Axial 
length (AL) is the distance from the corneal surface to an 
interference peak corresponding to the retinal pigment 
epithelium/Bruch's membrane.[2,3] AL is essential for 
calculation of correct lens power of intraocular lens. The 
thickness of cornea has a role to play in development of open 
angle glaucoma in ocular hypertensive patients as reported 
in Ocular Hypertension Treatment Study.[4,5] It is used to 
screen people suspected to develop glaucoma. It is also 
used prior to refractive surgery and for Keratoconus 
screening.[6]  
 

Until recently, the cornea has been known to be composed 
of five layers; which from the anterior to posterior are the 
epithelium, Bowman’s layer, stroma, Descemet’s membrane 
and the endothelium1. A sixth layer called the Dua’s layer, 
composed predominantly of type-1 collagen bundles, has 
recently been discovered and is located between the stroma 
and Descemet’s membrane. Including the tear film, the 
cornea is the first structure that light passes through, and 
these layers behave as converging lenses that direct incident 
light rays towards the pupil. The cornea is the most significant 
refractive structure of the eye, contributing approximately 
two-thirds of the eye’s refractive power.[1] Corneal refractive 
power is attributable1 to its shape and the relatively large 
difference between its refractive index (1.376) and that of 
air.[7-8] 
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The purpose of this study is to determine whether there is an 
association between the axial length and corneal thickness 
with height and weight of an adult. This is important in the 
clinical diagnosis, management and monitoring of glaucoma 
therapy. The aim of this study was to investigate the variation 
of central corneal thickness with axial length in young adult 
Indian population with normal intraocular pressure. 
 
 

METHODS__________________________ 
The prospective, cross-sectional, observational study was 
conducted at the ophthalmology department of our institution 
between June 2017 and Dec 2017. All participants were 
included from the candidates reporting for their medical 
examination prior to joining Defense services. A total of 498 
candidates (427 males and 71 females) with no previous 
ocular medical or surgical history were prospectively 
examined for the central corneal thickness and axial length 
in both eyes and relationship studied with the height and 
body weight of the candidates. The inclusion criteria were as 
follows, subject aged 18 years and above, no history of 
contact lens wear, corneal trauma, surgery or pathology (like 
infection, Pterygium, Dystrophy, Ectasia), no history of 
systemic diseases (like diabetes or hypertension) and 
associated rheumatoid arthritis, and intraocular pressure of 
10–21 mmHg (assessed by non-contact tonometry Informed 
consent was taken from all the participants of the study. The 
study conformed to the tenets of declaration of Helsinki. 
Routine ophthalmology examination was conducted as per 
the requirements for the laid down standards. Vision 
assessment was done and cycloplegic refraction carried out 
where required. Slit lamp examination was done to rule out 
any anterior segment abnormality like corneal opacity, lens 
opacity or angle abnormality. Fundus was screened in all 
cases. Axial length was measured using partial coherence 
interferometry and central corneal thickness measured using 
Ultrasound Pachymeter. Height (in meters) and weight (in 
kilograms) were measured using standard protocol. During 
the examination, height was measured with the person 
standing up without shoes and recorded in meters. Weight 
without shoes was measured on a single automatic weighing 
scale and recorded in kilograms. 
 
Statistical Analyses 
SPSS ver., 21.0 (SPSS Inc., Chicago, IL, USA) was used for 
data analyses. We calculated the correlation between 
different variables of eyes with different age group, Sex, 
Height and Weight. And to avoid duplication of results, only 
the right eye findings were further used for analyses. 
Statistical significance was declared when p-value is ≤0.05. 

 
RESULTS___________________________  
A total of 498 candidates (427 males and 71 females) in the 
age range of 18 to 26 years with mean age 22.68 ± 3.4 yrs, 
were included in study. Table 1 shows the Mean, SD & KS 
test with P value. The mean AL was 23.67 ± .744 mm. The 
mean CCT of the candidates was 523.93 ± 32.94. Table 3 
shows the correlation between age sex and height to axial 
length and central corneal thickness. There is a weak 
negative correlation of AL with age with correlation value of -
.075. Similarly, Table 4 shows AL correlation with sex is also 
weakly negative with correlation value of -.169. Height and 
AL has a positive correlation with a value of +.119, and with 

weight AL has a weak positive correlation (+.035). CCT has 
a positive correlation with age (+0.044) but was found to have 
nil correlation with sex as seen in table 5. CCT has nil relation 
with height while with weight it has weak positive correlation 
(+.011). The CCT and AL values are independent of each 
other (Pearson correlation .003).  

 
Table 1:- Descriptive Statistics of measured variables. 

 
N Mean Std. 

Deviation K-S test p- value 

Statistic Statistic Std. 
Error Statistic Statistics Statistics 

AXIAL LENGTH 498 23.67 0.033 0.744 1.674 0.007 

PACHYMETRY 498 523.93 1.476 32.942 0.761 0.609 

HEIGHT 498 172.07 0.325 7.247 4.711 0 

WEIGHT 498 66.91 0.518 11.569 4.289 0 
Valid N 

(listwise) 498      

 
 
Table 2: Descriptive Statistics 

 Mean Std. Deviation N 

AGE 22.68 3.443 498 

HEIGHT 172.06 7.265 497 

WEIGHT 66.9 11.567 498 

AXIAL_LENGTH 3.551355 1.0461351 498 

PACHYMETRY 526.14 33.223 498 

 
Table 3: Correlation between age sex and height to axial 
length and central corneal thickness 

 AXIAL LENGTH PACHYMETRY 

Age Pearson 
Correlation -0.075 0.044 

 Sig.(2- tailed) 0.094 0.323 

 N 498 498 

SEX 

Pearson 
Correlation -.169** 0.008 

Sig. (2-tailed) 0 0.855 

N 498 498 

HEIGHT 

Pearson 
Correlation .119** -0.007 

Sig. (2-tailed) 0.008 0.871 

N 498 498 

WEIGHT 

Pearson 
Correlation 0.035 0.011 

Sig. (2-tailed) 0.442 0.812 

N 498 498 

 
Table 4:- Separate Correlations among males and females AL 

 AXIAL LENGTH (Males) AXIAL LENGTH (females) 

AXIAL LENGTH 
(Males) 

Pearson Correlation 1 .049 

Sig. (2-tailed)  .685 

N 427 71 

AXIAL LENGTH 
(females) 

Pearson Correlation .049 1 

Sig. (2-tailed)  .685 

N 71 71 
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Table 5:- Correlations among male and female in Central 
corneal thickness 

 CCT (Males) CCT (females) 

CCT (Males) 

Pearson Correlation 1 .161 

Sig. (2-tailed)  .180 

N 427 71 

CCT(females) 

Pearson Correlation -.161 1 

Sig. (2-tailed)  .180 

N 71 71 

 
Table 6:- Correlations among male and female in Central 
corneal thickness 

 HEIGHT 
(Males) 

HEIGHT 
(females) 

HEIGHT (Males) 

Pearson Correlation 1 0.251* 

Sig. (2-tailed)  0.035 

N 427 71 

HEIGHT (females) 

Pearson Correlation -.251* 1 

Sig. (2-tailed)  0.035 

N 71 71 

 
Table 7:- Correlations among male and female Weight 

 HEIGHT 
(Males) 

HEIGHT 
(females) 

HEIGHT (Males) 

Pearson Correlation 1 0.148 

Sig. (2-tailed)  0.217 

N 427 71 

HEIGHT (females) 

Pearson Correlation -.148 1 

Sig. (2-tailed)  0.217 

N 71 71 

 
DISCUSSION________________________ 
Central corneal thickness has become a very important 
ocular parameter of study due to its importance as an 
indicator of corneal health status, its effect on applanation 
tonometry, and decision on refractive surgery is dependent 
on it.[3,4,5] There is no general consensus with respect to how 
CCT relates to other ocular parameters, one of which is axial 
length of the eyes. These two ocular parameters have been 
shown to be associated with glaucoma.[9-10] Data on 
relationship between ocular parameters and adult stature are 
inconsistent. There are studies which have shown myopia 
more common in taller and heavier individuals indicating 
these people having longer axial lengths. There are studies 
that have found no association.[11-18] 
In our study, where axial length has been found to be 
correlated positively with height as well as weight though not 
statistically significant the CCT has been only positively 
correlated with weight of individuals and not the height. 
This mean CCT value of 523.0 ± 32.94 μm is lower than the 
calculated ultrasound pachymetry average of 544 μm in the 
meta-analysis undertaken by Doughty and Zaman[19] for 
white individuals. Mean CCT value is marginally higher than 
mean CCT value of 514± 33 μm found in the Central India 
Eye and Medical Study.[20] 
Chen et al [10] found no statistically significant correlation 
between CCT and AL. They claimed that the eye elongates 
with sclera thinning but CCT may not be affected by the 
sclera thinning that occurs during eye elongation in myopia. 
Another study by Shimmyo et al[21] found central corneal 

thickness and axial length are independent occurrences. 
Thin corneas are not associated with longer eyes. In our 
study the Pearson correlation performed on CCT and AL 
shows no statistically significant correlation (.003). This 
finding was in agreement with other studies with subjects 
from different nationalities.[22-27] Celorio and Pruett [28] 
claimed that during eyeball elongation the sclera thins but 
with greater involvement of the posterior segment, the 
corneal thickness is not affected.  
Our study reported an inverse trend in the association 
between CCT with age though not statistically significant. 
This change in CCT with age can be attributed to changes in 
the structural biomechanical properties of the cornea that 
occur with age. Other studies[12,15,17] reported that the 
association between CCT and age was not significant 
statistically. The technique for assessing CCT also can 
impact the result as the ultrasound and optical pachymetry 
have been shown to give different CCT values for same 
subjects.[22-23] Central corneal thickness as well as axial 
length did not show any effect of gender.  
From this study, the difference in mean AL across age group 
was not statistically significant. The explanation for this is that 
once the eye has achieved its adult size, little change occurs 
in the axial length during adulthood and with ageing. 
 
 
 

CONCLUSION_______________________ 
No significant difference in mean CCT and AL was found 
between male and female subjects. CCT correlated with 
weight; but not with body height in the overall study group. 
AL correlated significantly with height and body weight. 
Corneal thickness and axial length are independent of each 
other, there being no association between thin cornea and 
length of eye. 
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