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Objectives: To study the normal Central Corneal Thickness (CCT) and investigate the correlation between
CCT and age, gender, intraocular pressure and refractive error.
Material and Method: Population of age 12-60 years old were interviewed with standard questionnaire.
Refractive error was measured and graded according to spherical equivalent power. Then intraocular pressure
and central cornea thickness were measured by applanation tonometer and ultrasonic pachymeter, respec-
tively. The data were analyzed using T-test, correlation and multivariate linear regression to identify mean CCT
and correlation between age, gender, intraocular pressure, and refractive error.
Results: A total of 467 participants were enrolled into the study. One hundred and eighty-six (39.8%) were
males and 281 (60.2%) were females. The average CCT was 535.2±29.9 µm. The mean CCT of right and
left eyes were 535.3±30.4 µm, and 535.1±29.5 µm, respectively. The multivariate linear regression
indicated that increasing in age would decrease the CCT 0.28 µm and an increasing of intraocular pressure
would increase the CCT 1.4 µm statistically significance.
Conclusion: The CCT was independently related to the refractive error and gender. Greater CCT was associ-
ated with higher intraocular pressure. Conversely, thinner cornea was correlated with older age group.
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The measurement of corneal thickness has
become increasingly important because of increasing
popularity of refractive surgery.

The Central Corneal Thickness (CCT) is differ-
ent among the population of different ethnic group(1-4).
The majority of the studies on CCT were on Caucasian
subjects and many were based on results using optical
pachymeters(1,3-6). Recent studies have suggested that

there was difference between the CCT of Chinese and
Caucasian(7-9). Besides ethnic factor, a few investigators
found that corneal, thickness may correlate with other
factors such as age(1,4), intraocular pressure (IOP)(1,10-

13), corneal curvature(9) and refractive error(14). However
several studies about CCT and factors that other invest-
igators have mentions are still controversy and do not
settle conclusively.

The purpose of this study is to know the
nor-mative CCT of Thai people and to investigation
the factors that may affect the CCT such as age,
gender, IOP and refractive error.
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Material and Method
The population of Ban Nayao, Sanam

Chaiyaket district, Chacherngsao province, aged 12-60
years. The subjects were arbitrarily classified into
ten age group (12-14, 15-19, 20-24, 25-29, 30-34,
35-39, 40-44, 45-49, 50-54 and 55-60 years). They
were interviewed and examined to rule out any
corneal disease, corneal scar, previous ocular trauma,
previous eyes surgery, long term using any eye drop
and poor visual acuity that was not from refractive
error. The number of 934 eyes from 467 subjects
were studied.

The refractive error was measured with trial
lens set and graded according to spherical equivalent
power. Biomicroscopy examination was performed
with each subject to exclude ocular pathologic features
and measure intraocular pressure by using applana-
tion tonometry.

CCT was measured with Nidek, UP1000
ultra-sound pachymetry (Nidek, Gamagori, Japan) by
only one investigator. The cornea was anesthetized with
topical 0.5% tetracaine hydrochloride. The subject was
then placed on the examination chair brought into a
face-up position, and was asked to look on a color
target. Care was taken to apply the angled ultrasound

probe as perpendicular as possible on the central
cor-nea. The mean CCT of five times measurement
was used for this study. After each subject, the probe
was disinfected with alcohol after each use.

Statistical Analysis
Using T test, Correlation and Multivariate

li-near regression method to investigate mean corneal
thickness and correlations between CCT and gender,
age, intraocular pressure and refractive error.

Results
The number of participants was 467 subjects,

male 186 subjects (39.83%), female 281 subjects
(60.17%). The mean ± SD CCT of the right eye and
left eye were 535.30 ± 30.37µm and 535.09 ± 29.47
µm respectively and they were significantly correlated.
No statistically significant difference was found in the
CCT between the right and left eye. The mean CCT
of these subjects was 535.19µm (Table 1).

By T-test showed that there was no signifi-
cant correlation between CCT and gender (P=0.24),
(Table 2). There was significant correlation between
CCT and age. By linear regression showed that CCT
decreased 0.35 µm per year (P<0.01), (Table3). There

Table 1. Central Corneal Thickness and Intraocular Pressure

Characteristic

Central Corneal Thickness
Right eye
Left eye

Total

Intraocular Pressure
Right eye
Left eye

Total

Number

467
467

934

467
467

934

Minimum

    443
    449

    443

    4.40
    4.00

    4.00

Maximum

  627
  629

  629

  24.40
  29.00

  31.6

Mean

535.30
535.09

535.19

14.48
15.97

15.26

Median

535.00
535.00

535.00

14.60
15.90

15.90

S D

30.37
29.47

29.91

3.43
3.34

3.46

Table 2. T- test comparing difference of central cornea thickness between genders

Gender

Male
Female

N

372
562

Mean ± SD

536.6 ± 30.6
534.2 ± 29.4

T-test

1.185

p-value

0.24
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was significant correlation between CCT and IOP. By
linear regression showed that CCT increased 1.62
µm per mmHg (P<0.01), (Table 3). There was no
significant correlation between CCT and refractive
error. By linear regression showed that CCT increased
1.26 µm per diopter (p=0.32), (Table 3).

Associated factors (age, gender, IOP, refrac-
tive error) with CCT by multivariable linear regres-
sion showed that there were two significant factors,
age and IOP. The CCT decreased 0.28 µm per year
(P<0.01). The CCT increased 1.40 µm per mmHg
(P<0.01). The remaining factors (gender and refrac-
tive error) were not significant (P>0.05), (Table 3).

Discussion
            In this study, no statistically significant
dif-ference in CCT was found between male and
female subjects or between the right and left eyes.
The CCT is also not correlated with refractive error
(spherical equivalent). A significant positive correla-
tion was found between CCT and IOP and a negative
correlation between CCT and age.

There was a study found no significant
difference in CCT between male and female subjects
for Eskimos below the age of 16, but for subjects above
15 years old, male Eskimos had thinner corneas than
female Eskimos. But, for Caucasian subjects, male
subjects had significantly thicker cornea than female
subjects(1). For this study, on the contrary, showed no
significant difference in CCT between male and
female subjects in any age group and this is the same
with the results from the other investigators(2-4,6,9).

Elsewhere reported a decreasing in CCT with
age(2,9,10,15) but others reported no significant correlation
between CCT and age(2,3,11,12,16). These outcomes of the
effects of age and CCT might be due to hormonal
changes in female subjects(16). However, many
investigators found no significant different in the
CCT between male and female subjects and also,

in this study, hormonal subjects do not explain the
decrease in CCT with age for both male and female
subjects below the age of 29 years.

Some papers reported significant positive
correlation between CCT and IOP(9,10,12,13,17,18). In this
study, CCT and IOP were also significantly correlated
which was in agreement with data from recent reports.

We also found the mean CCT of our subjects
was 535.19 µm. Others found the mean CCT of their
African American, Asian, Caucasian and Hispanic
subjects were 535.46, 549.79, 552.59 and 551.10 µm,
respectively(17). The mean CCT of Chinese Hong
Kong subjects was 575 µm(16). The mean CCT of
Caucasians from two paper were 553 µm and 506
µm, respectively(19,20). Some reasons for inconsistent
results may be the different race, environment, food
and instrumentation used. Our study suggest that
different ethnic population may have different norms
for CCT. So we should use the proper norms of CCT
for each population when we want to investigate about
the CCT for refractive surgery or corneal diseases.

Conclusion
CCT was found to be independent of refrac-

tive error and there was no significant relation
with gender. Greater CCT was associated with higher
intraocular pressure but thinner cornea correlated
with older age groups.
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§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“°—∫Õ“¬ÿ ‡æ» §«“¡¥—π≈Ÿ°µ“ ·≈–

§«“¡º‘¥ª°µ‘¢Õß “¬µ“¢Õß§π™π∫∑‰∑¬„π™à«ßÕ“¬ÿ 12 ∂÷ß 60 ªï

¡“π–æ≈ ‡≈Á° °ÿ≈, æ®πå ‡Õ¡æ—π∏ÿå, ∫—≥±‘µ π«πæ√—µπå °ÿ≈, »√—π¬å ∫”√ÿß «— ¥‘Ï, ∑»æ≈ µ√–°Ÿ≈¡ÿàß°‘®°“√,

®‘√‡¥™ ‡®√‘≠«“π‘™«‘»‘…∞å, ∏π—πµ√å µ√–°Ÿ≈æ—∑√«ß»å, ª“π‡∑æ  ÿ¢· ß∑Õß, ∏’√¿—∑√å „®ª√– “∑, ¡π ‘∑∏‘Ï

√—µππ—π∑æ—≤πå, µƒ≥  ÿ¥ª√–‡ √‘∞

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§à“ª°µ‘¢Õß§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏å√–À«à“ß§«“¡Àπ“

µ√ß°≈“ß¢Õß°√–®°µ“°—∫Õ“¬ÿ ‡æ» §«“¡¥—π≈Ÿ°µ“·≈–§«“¡º‘¥ª°µ‘¢Õß “¬µ“

«— ¥ÿ·≈–«‘∏’°“√:  ª√–™“°√„π™à«ßÕ“¬ÿ 12 ∂÷ß 60 ªï ®–∂Ÿ° —¡¿“…≥å‡°’Ë¬«°—∫¢âÕ¡Ÿ≈∑’ËµâÕß°“√»÷°…“µ“¡·∫∫ Õ∫∂“¡

«—¥§à“§«“¡º‘¥ª°µ‘¢Õß “¬µ“·≈–∫—π∑÷°‡ªìπÀπà«¬¢Õß spherical equivalent power ®“°π—Èπ®–«—¥§«“¡¥—π

≈Ÿ°µ“·≈–§à“§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“¥â«¬‡§√◊ËÕß«—¥§«“¡¥—π≈Ÿ°µ“·∫∫ applanation tonometer ·≈–‡§√◊ËÕß«—¥

§«“¡Àπ“¢Õß°√–®°µ“¥â«¬§≈◊Ëπ ultrasound µ“¡≈”¥—∫ ¢âÕ¡Ÿ≈∑’Ë‰¥â®–π”¡“«‘‡§√“–Àå‚¥¬„™â  T-test, correlation ·≈–

multivariate linear regression  ‡æ◊ËÕ∑’Ë®–À“§à“‡©≈’Ë¬¢Õß§à“§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“ ·≈–§«“¡ —¡æ—π∏å°—∫Õ“¬ÿ

‡æ» §«“¡¥—π≈Ÿ°µ“·≈–§«“¡º‘¥ª°µ‘¢Õß “¬µ“

º≈°“√»÷°…“:  ª√–™“°√∑’Ëπ”¡“»÷°…“¡’®”π«π 467 §π ‡ªìπ™“¬ 186 §π §‘¥‡ªìπ√âÕ¬≈– 39.8 ·≈–‡ªìπÀ≠‘ß 281 §π

§‘¥‡ªìπ√âÕ¬≈– 60.2 ‚¥¬æ∫«à“¡’§à“‡©≈’Ë¬§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“‡∑à“°—∫ 535.2 ± 29.9 ‰¡§√Õπ §à“‡©≈’Ë¬

§«“¡Àπ“µ√ß°≈“ß¢Õß°√–®°µ“¢â“ß¢«“·≈–¢â“ß´â“¬‡∑à“°—∫  535.3 ± 30.4 ‰¡§√Õπ ·≈– 535.1 ± 29.5 ‰¡§√Õπ
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