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Abstract
Background: The central thickness of the cornea, as one of the parameters of the anterior segment of 
the eye, is one of the important factors in the evaluation of patients with eye disorders. This research 
was conducted to investigate the effect of age, gender, and refractive errors on the central thickness 
of the cornea in the ophthalmology centers of Jiroft city.
Material and methods: This cross-sectional study was conducted by census method in the summer of 
1400 on 255 patients referred to Jiroft ophthalmology centers. Data were collected using a researcher-
made checklist and analyzed using SPSS version 22 statistical software and Student’s t-tests, one-way 
analysis of variance, and Pearson’s correlation coefficient at a significance level of P < 0.05.
Results: 159 people (62.3 %) of the participants were women, and the average age of all people was 
34.99 ± 7.33 years. The average central thickness of the cornea in the right eye in the three myopic, 
binocular and emmetropic groups was 501.93, 519.76, and 512.10, respectively, with the highest 
average central corneal thickness scores corresponding to the binocular group and the lowest average 
central thickness scores. The cornea of the myopic group is observed and the results of the analysis of 
variance showed that there is a statistically significant difference between the three groups in terms 
of the average scores obtained (P < 0.001).
Conclusion: This study showed that age, gender, and refractive errors had a significant effect on the 
central thickness of the cornea in ophthalmology centers of Jiroft city, and there was a wide range of 
central corneal thickness values with normal distribution.
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Introduction

The cornea is the first layer of the eye, which 
is the most important factor in the formation 
of a clear image in the retina with the highest 
refractive power in the clear environments of 
the eye 1. The cornea is a connective tissue 
without blood vessels, which acts as the first 
barrier against the spread of infection into 
the eyeball as well as the building that forms 
the wall of the eye. Also, the cornea with the 
tear layer covering it provides the anterior 
refractive surface of the eye 2.
For light to enter the eye and reach the retina, 
it must first pass through the cornea, therefore 
the transparency of the cornea is very 
important in vision. After passing through 
the cornea and the lens of the eye, the light 
reaches the retina, where the image is formed, 
and after interactions, the information of this 
image is transferred to the brain in the form of 
electrical-neural waves, and the act of vision 
will be completed 3. 
The cornea is affected by the internal 
biomechanical structure and the external 
environment, and the strength of the anterior 
stroma is particularly important in maintaining 
the curvature of the cornea 4. The structural 
differences of collagen fibers in the anterior 
stroma may contribute to the cohesion of the 
corneal tissue in this area and also explain 
the reason why the anterior stroma is more 
resistant than the posterior stroma against 
corneal edema, which causes the formation 
of folds in this area. Hydration of the stroma 
changes the response of the cornea to the 
corneal tensile and tearing forces  5.
Although the human cornea is completely 
devoid of blood vessels, it needs a blood 
supply to maintain its health. These drinking 
parts are the delicate vessels in the other part 
of the corneal environment (limbus) and also 
the blood products in the aqueous humor and 

tear layer that is oozed by the end branches of 
the ophthalmic and pink arteries 6.
The cornea is one of the tissues with high 
innervation and is extremely sensitive. The 
nerves and sense of the cornea are supplied by 
the nasociliary branch of the ophthalmic nerve, 
which is the first branch of the trigeminal 
nerve. Sensory nerves with a thick trunk enter 
vertically in the superficial stroma and finally, 
after piercing Bowman’s layer, they form a 
rich nerve network under the basal epithelial 
layer, in addition, the cornea also contains 
sympathetic nerve fibers 7.
Central corneal thickness (CCT), as one of the 
parameters of the anterior segment of the eye, 
is considered one of the important factors in 
the evaluation of patients with eye disorders 8. 
Measuring CCT and comparing it with normal 
limits is effective in screening, diagnosing, and 
treating eye disorders including keratoconus 9.
Today, due to the rapid progress of corneal 
refractive surgery, the need for the accurate 
evaluation of CCT in pre-surgery examinations 
is felt more than ever 10. Accurate determination 
of the central thickness of the cornea allows 
the doctor to use the best surgical method to 
correct the patient’s refractive error 11.
The central thickness of the cornea is also 
an influential factor in measuring intraocular 
pressure 12. Some studies have shown that if 
the CCT is 70 micrometers more or less than 
the normal limits for that age group, there will 
be an error of about 5 mmHg when measuring 
the intraocular pressure 13.

With increasing age, optical and biometric 
changes occur in the physiological-anatomical 
parameters of different eye tissues in such a 
way that the different components of the eye 
have separate and independent but coordinated 
growth, which indicates the related growth 
of the biometric components of the eye and 
leads to the Emmetropization 14 and if this 
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phenomenon does not occur, the parts of the 
eye do not grow harmoniously 15 and leads to 
refractive errors (hyperopia, myopia) 16.
Hyperopia is a common refractive condition 
among pediatrics, most infants are hyperopic, 
and at least 95 % of them have hyperopia 
above +3.5 dioptres at birth 17. Also, myopia is 
one of the most common causes of correctable 
visual impairment in developed societies and 
one of the preventable causes of blindness in 
developing societies 18.
Biometric and topographic features of the eye 
provide important measurements in various 
fields of ophthalmology 19. Therefore, the 
importance of investigating these parameters 
leads to obtaining accurate quantitative and 
qualitative information about the morphology 
and anatomy of the cornea and anterior 
segment, which helps surgeons, this qualitative 
information can affect the results of some 
surgeries and cause increasing the safety of 
surgery and reducing the complications after 
it 20.
Central corneal thickness is the main indicator 
of corneal health and helps us to evaluate 
corneal diseases 21. Vernal Keratoconjunctivitis 
(VKC) is a type of bilateral, chronic, and 
external inflammatory eye disorder that 
mainly affects patients in their first or second 
decade. This disease is common in warm and 
temperate climates in spring and summer. 
The onset of the disease is generally before 
the age of 10 years and lasts 2 to 10 years, 
usually resolving in late puberty. Central 
corneal thickness is low in patients with vernal 
keratoconjunctivitis (VKC) compared to age- 
and sex-matched controls 22.
Optical coherence tomography (OCT) is a type 
of tomography in medicine. From the 18th 
century onwards, microscopes and imaging 
devices such as X-rays and MRIs have been 
essential tools in medicine and biology. But 

tomography devices have problems such as 
high price, invasiveness, and low resolution, 
so for eliminating these problems, many 
researchers introduced OCT devices (from 
recent advances in the field of medical imaging). 
OCT imaging was first introduced by Huang 
and his colleagues in 1991. This technology 
can perform cross-sectional imaging of the 
microscopic structure of biological tissues. 
It also has a micrometer-scale resolution. In 
this method, similar to ultrasound imaging, 
several Cross-sectional A-Scans or line scans 
together produce B-Scans or cross-sectional 
images. Light energy is used for imaging with 
an OCT device instead of an audio signal, 
and image formation depends on the optical 
properties of the structure. It has textures due 
to the high speed of light, and measurement 
of echo signal delay is not possible. For this 
reason, OCT systems work based on low-
coherence interferometry, which is either by 
super luminescent diodes or by femtosecond 
lasers (which have very short pulses feasible. 
OCT systems are used in ophthalmology 
(non-invasively) and heart disease diagnosis 
(invasively) 23. In OCT, there is no damage to 
the tissue because the laser output is low 24.
According to the investigations carried out in 
previous research, so far, no study has been 
found to determine the normal limits of CCT 
variables in Jiroft city, and according to the 
weather conditions and tropical conditions 
and the effect of sunlight on the corneal 
surface and corneal thickness, the results of 
the research could help prevent of occurrence 
KCN in this region by conducting the 
necessary investigations and simultaneously 
investigating the prevalence of VKC and their 
timely treatment.

Material and Methods

This is a cross-sectional study (descriptive-
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analytical) that was conducted in the 
summer of 2021 on all patients referred to 
ophthalmology centers in Jiroft city. After eye 
examinations, the patients were divided into 
three categories: myopia, hyperopia, and no 
refractive errors based on visual acuity and 
refractive errors. Then, the central thickness of 
the cornea of their eyes was measured free of 
charge using an OCT device. The sample size 
in this study was 255 participants. Inclusion 
criteria considered were age ranges from 20 
to 50 years, eye pressure lower than 21 mmHg, 
no use of soft contact lenses (two weeks before 
eye examinations) and hard contact lenses 
(three weeks before eye examinations), history 
of effective eye and systemic disease, history 
of eye surgery, use of drugs affecting the eyes, 
and no pregnancy, and having the necessary 
cooperation during the test, and exclusion 
criteria considered were lack of consent to 
participate in the study.
The data was collected using a researcher-
made checklist that included demographic 
information such as age, sex, determination 
of eye refractive error status, refractive error 
dioptre size, central corneal thickness, and 
KCN. After collecting the data and their 
initial processing, the data was recorded in 
the statistical software SPSS version 22. First, 
all data were described using descriptive 
statistical methods, including frequency 
distribution tables, statistical charts, and 
descriptive statistics indices. Then, examine 
the research questions and objectives used 
the Kolmogorov-Smirnov test to check the 
normality of the central corneal thickness 
variable and it was concluded that the left and 
right eye corneal thickness variables have a 
normal probability distribution. Student t-tests 
were used to compare two independent groups, 
a one-way analysis of variance, and Pearson’s 
correlation coefficient test.

findings
This study was conducted to determine the 
effect of age, sex, and refractive, errors on 
the central thickness of the cornea in the 
ophthalmology centers of Jiroft city, and 255 
referring patients were included in the study 
in the summer of 2021. 159 people (62.3 %) of 
the participants were women, and the average 
age of all people was 34.99 ± 7.33 years. The 
average central thickness of the cornea in the 
right eye and left eye of the patients is 509.7 ± 
25.46 and 509.17 ± 25.98, respectively.
The average thickness of the cornea in the right 
eye in the three groups of 20 to 30, 30 to 40, 
and 40 to 50 years old is 514.16, 507.95, and 
503.63, respectively, which is the most. The 
average central corneal thickness scores are 
observed for the 20 to 30-year-old group and 
the lowest average central corneal thickness 
scores are observed for the 40 to 50-year-old 
group according to the results of the analysis 
of variance, there is a statistically significant 
difference between the three age groups in 
terms of the average sizes obtained (P < 0.001).
Also, the average corneal thickness 
measurements in the left eye in three groups 
of 20 to 30, 30 to 40, and 40 to 50 years old 
are 510.51, 509.17, and 505.87, respectively, 
and the highest average central corneal 
thickness scores are related to 20 to 30 years 
old group and the lowest average central 
corneal thickness scores are observed in 
the 40 to 50 years old group and the results 
of variance analysis showed that there is a 
statistically significant difference between 
the three age groups in terms of the average 
measurements obtained (P < 0.001). Table 1 
shows the relationship between age and the 
central thickness of the cornea.
The average measurements of the central thickness 
of the cornea in the right eye in the two groups 
of men and women are 519.03 and 503.43, 
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respectively, and the highest average central 
corneal thickness scores are observed in 
women, and the results of the t-test of two 
independent samples showed that there is a 
statistically significant difference between the 
two groups of men and women in terms of the 
average scores obtained (P < 0.001).
Also, the average values of the central 
thickness of the cornea in the left eye in 
both male and female groups are 13.519 and 
502.75, respectively, and the highest mean 
scores of the central thickness of the cornea 
are observed for women, and the results of the 
t-test of two independent samples showed that 
there is a statistically significant difference 
between male and female groups in terms of 
average scores (P < 0.001). Table 2 shows the 
relationship between gender and the central 
thickness of the cornea in patients.
The average measurements of central corneal 
thickness in the right eye in the two groups 
that have VKC and those without VKC are 
68.509 and 1.519, respectively, the highest 
mean central thickness scores are related to the 
group that does not have VKC. It can be seen 
that the results of the t-test of two independent 
samples showed that there is a statistically 
significant difference between the two groups 

with VKC and those without VKC in terms of 
the average scores obtained (P < 0.001).
Also, the average central corneal thickness 
measurements in the left eye in the two groups 
that have VKC and those without VKC are 
506.9 and 520.01, respectively, and the highest 
average central corneal thickness scores are 
observed in the group without VKC, and 
the results of the t-test showed that there is 
a statistically significant difference between 
the two groups that have VKC and those that 
do not have VKC in terms of the average 
scores obtained (P < 0.001). Table 3 shows 
determining the relationship between VKC 
and the central thickness of the cornea.
The average measurements of the central 
thickness of the cornea in the right eye in 
the three groups of myopes, binoculars, and 
emmetropes are 501.93, 519.76, and 512.10, 
respectively, and the highest average central 
corneal thickness scores are related to the 
hyperopia group and the lowest average 
central corneal thickness scores are observed 
for the myopic group, and the results of the 
analysis of variance test showed that there is 
a statistically significant difference between 
the three groups in terms of the average scores 
obtained (P < 0.001).

Table 1: Determining the relationship between age and central thickness of the cornea in the referrals 
to Ophthalmology Centers in Jiroft city

P valueDeviationMeanAge groupVariable

<0.001

26.91514.1620-30

Right eye 24.24507.9530-40

23.14503.6340-50

<0.001

25.68510.5120-30

Left eye 25.98509.1730-40

23.31505.8740-50
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Also, the average measurements of central 
corneal thickness in the left eye in the three 
myopic, binocular, and entropic groups were 
502.21, 522.83, and 510.51, respectively. The 
center of the cornea corresponding to the 
myopic group is observed and the results of 
the analysis of the variance test showed that 
there is a statistically significant difference 
between the three groups in terms of the 
average measurements obtained (P < 0.001). 
Table 4 shows determining the relationship 
between refractive errors of the eye and the 
central thickness of the cornea.

Discussion

The cornea is one of the densest tissues in 
the body in terms of innervation and the 
most sensitive tissue in the human body. The 

decrease in thickness hurts the cornea, and 
when the shape of the cornea thins and changes, 
keratoconus appears 25. In this type of disease, 
the cornea changes shape into a cone and bulge. 
This disease has a great impact on the quality 
of eyesight and causes it to decrease 26, so this 
research was conducted to relate age, sex, and 
refractive errors to the central thickness of 
the cornea in ophthalmology centers of Jiroft 
city, and 255 people from patients referred to 
the ophthalmology clinic of Imam Khomeini 
Hospital (RA) in Jiroft were examined in the 
summer of 2021.
The results of this research showed that with 
increasing age, the average central thickness of 
the cornea decreases. The results of Mirzajani 
et al showed that age has a significant effect on 
the central thickness of the cornea and there is 

Table 2: Determining the relationship between gender and central thickness of the cornea in patients who 
refer to Ophthalmology Centers in Jiroft city

P Value
Standard 
deviation

MeanNumberGenderVariable

< 0.001
23.82519.03159womenRight eye

24.53503.4396men

< 0.001
25.32519.13159womenLeft eye

24.65502.7596men

Table 3: Determining the relationship between VKC and the central thickness of the cornea in 
patients referred to ophthalmology centers in Jiroft city

P ValueStatistic
Standard 
deviation

MeanNumberGroupVariable

<0.0014.93
27.72509.6890have VKCRight eye

24.08519.1165do not have VKC

<0.0014.51
29.34506.990have VKCLeft eye

24.17520.01165do not have VKC
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a significant difference in the central thickness 
of the cornea in all age groups 27. In the study 
of HSU et al., age had a significant effect 
on CCT 28. According to Hashemi’s results, 
people younger than 20 years old had more 
corneal thickness in different areas than people 
20 years old and older, and this difference was 
quite significant 29. In another study in Italy, the 
normal thickness of the center of the cornea in 
the age group of 20 to 45 years was 0.972 gr/
mm2 and in the age group of 46 to 70 years it 
was 0.965 gr/mm2, the central thickness of the 
cornea was constant until the age of fifty and 
after that encountered a significant decrease 30. 
In a study conducted in Thailand, the central 
thickness of the cornea in the age group of 12 
to 20 years was 599 ± 0.6, which gradually 
decreases with age until it reaches 586 ± 2.7 
in the age group over 50 years old and has 
decreased significantly compared to previous 
age groups 31.
In this study, the central thickness of the 
cornea decreases significantly from the 
age of 36, and this is earlier than the results 
reported by Millodot 32, Roszkowska 30, and 
Booranapong (after the age of fifty) 33. This 
difference in the results can be a result of racial 

and environmental factors such as climate and 
exposure to ultraviolet rays, as previous studies 
have been conducted in Thailand and Italy, 
which have more humid and cloudier climates 
than Iran. We live in a country with a sunny 
climate and this may alter the central corneal 
thickness in the normal population. At least 9 
months a year, people in Iran are exposed to 
ultraviolet rays, and wearing sunglasses is not 
a common habit among Iranians. An adverse 
effect of ultraviolet radiation on our bodies 
is the formation of reactive oxygen species 34. 
These substances are dangerous for biological 
systems, they may react with lipids, proteins, 
and DNA and cause cellular oxidative damage. 
There is evidence that oxidative damage may 
lead to age-related changes in tissues 35, 36. In 
addition, the association between UV exposure 
and age-related cataracts and age-related 
changes has been reported in previous studies 
36. This explanation, in turn, can justify the 
faster-aging process for the central thickness 
of the cornea in the population examined in 
this study.
Myopic subjects had less central corneal 
thickness than nearsighted and emmetrope 
subjects. In the study of Linke and his 

Table 4: Determining the relationship between refractive errors of the eye and central thickness of 
the cornea in patients who refer to ophthalmology centers in Jiroft city

P ValueStatistic
Standard 
deviation

MeanNumberGroupVariable

< 0.0017.52

26.12501.9392Myopia

Right eye 18.32519.7629Hyperopia

24.95512.10134emmetropia

< 0.0017.80

26.88502.2192Myopia

Left eye 21.85522.8329Hyperopia

25.06510.51134emmetropia
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colleagues, it was published that the central 
thickness of the cornea was significantly 
different in nearsighted and farsighted people, 
and a significant negative correlation was 
seen between refractive error and keratometry 
43. Chen et al showed that by examining 500 
eyes with an age range of 40 to 80, central 
corneal thickness is related to refractive errors, 
corneal curvature, anterior chamber depth, 
and axial length 44. However, the findings 
of the present study are in contrast with the 
results of Qasimpour et al. their results show 
that refractive errors did not affect the central 
thickness of the cornea 45. In Mohammadi  
et al.’s study, there is a significant difference 
between the two variables of refractive error 
and corneal thickness in myopic people, but 
it was not significant between farsighted and 
astigmatic people 46. In their research, Kadhim 
et al. concluded that CCT had a significant 
relationship with refractive error, that near-
sighted people had a thinner cornea than tropics, 
and that there was a weak but significant 
correlation between corneal curvature and 
CCT 47.
The limitations of the research require caution 
in the field of interpretation and generalization 
of the research findings. Limiting the research 
to one city, the small number of samples 
and the type of cross-sectional study are 

among the limitations of the current research. 
Considering that few studies have been done 
in this field and also considering the climatic 
conditions of Iran, for a better understanding 
and favorable comparison of the results, it is 
suggested to conduct similar studies in other 
parts of the country with more samples.

Conclusion

The results of this research showed that age, 
gender, and refractive errors had a significant 
effect on the central thickness of the cornea 
in the ophthalmology centers of Jiroft city, 
and there was a wide range of central corneal 
thickness values ​​with a normal distribution.
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