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ABSTRACT 
Purpose:  To compare the central corneal thickness in females using oral contraceptive pills (OCP) with age 
matched controls. 

Study Design:  Descriptive Observational study. 

Place and Duration of Study:  Department of Ophthalmology, University of Lahore teaching hospital, from 

August 2018 to December 2018. 

Material and Methods:  Fifty-one females who used OCP within last one year and 38 age-matched controls were 
included in this study after approval from the ethical review board. Females with any systemic disease, pregnancy 
and lactating mothers were excluded from the study. Females with ocular diseases, like trachoma, cataract, 
keratitis, uveitis, corneal dystrophies, Keratoglobus, Keratoconus, ocular trauma, and high refractive errors were 
also excluded. Each subject underwent full ocular examination including best-corrected visual acuity using 
Snellen acuity chart and Bio-microscopic examination of anterior segment and the fundus. Central corneal 
thickness (CCT) was measured with ultrasonic pachymeter and the intraocular pressure was measured with non-
contact tonometer at the time of examination. The data was collected by self-designed proforma and analyzed by 
using SPSS version 20. 

Results:  Mean age of the females using OCP was 31.4 ± 6.8 years and mean age of age-matched controls was 
32.9 ± 5.5 years (p = 0.38). Mean Central corneal thickness values were higher in OCP group when compared to 
controls (541.8 ± 31.39 μm and 518.7 ± 36.7 μm, respectively). P value was 0.004, which was statistically 
significant. The mean IOP value was 14.5 ± 2.6 mm Hg in OCP group and 14.4 ± 2.8 mm Hg in the control group 
(P = 0.86), which was not statistically significant. 

Conclusion:  Central corneal thickness values are significantly higher in patients using OCP. 
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INTRODUCTION 

An average cornea is between 540 µm and 560 µm 

thick. A thick cornea is 565 µm or more and a very 

thick cornea being greater than 600 µm.
1
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 Measuring Central corneal thickness (CCT) is 

important for numerous ophthalmic procedures 

including refractive surgery. Corneal thickness 

variations are seen in Keratoconus and after long-term 

use of contact lens.
2
 

 Use of the oral contraceptive pills (OCPs) is 

common during reproductive years
3
. The hormone 

known as Gonadotropin play a role in corneal diseases 

and in females the central corneal thickness may be 

affected by female hormones. Studies have shown that 
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hormonal changes during oral contraceptive pill (OCP) 

use may affect central corneal thickness (CCT)
 4
. 

 Numerous data exist to describe the manifestation 

of a diversity of ocular diseases in females using 

(OCPs)
5,6

. However, the consequences of 

gonadotropin and ovarian hormones on corneal 

biomechanics are uncertain. In this study, we tried to 

find out association between oral contraceptive pills 

and central corneal thickness (CCT). 

 
MATERIAL AND METHODS 

It was comparative observational study. We examined 

fifty-one young women using OCP who visited the eye 

department for a routine ocular examination. Thirty-

eight controls not using OCP or not having used any 

form of hormonal birth control, at any period of their 

life were also included in the study. All the subjects 

having any other systemic disease were excluded from 

the study. Pregnant and lactating women were also not 

included in either group. Subjects having ocular 

problems like trachoma, cataract, keratitis, uveitis and 

corneal issues like keratoglobus and keratoconus, 

trauma and high refractive errors were excluded from 

the study. 

 Each subject underwent full ocular examination 

including best-corrected visual acuity using Snellen 

visual acuity chart and bio-microscopic examination of 

anterior segment and retina. The ultrasonic 

Pachymeter was used to measure CCT and the 

intraocular pressure was measured with non-contact 

tonometer at the time of examination. 

 
RESULTS 

The mean ages were 32.9 ± 5.5 years for control group 

and 31.4 ± 6.8 years for OCP group (P = 0.38). Mean 

Central corneal thickness values were significantly 

higher in OCP group as compared to that of the control 

group (541.8±31.39 μm and 518.7±36.7 μm, 

respectively) (P = 0.004). The mean IOP value was 

14.4±2.8 mm Hg in control group and 14.5 ± 2.6 mm 

Hg in OCP group (P = 0.86). Further details are 

depicted in tables 1 and 2. 

 
Table 1: Age Distribution in Subjects Using Contraceptive 

Pills and Controls. 
 

OCP GROUP 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 20-30 28 54.9 54.9 54.9 

31-40 14 27.4 27.4 45.1 

41-45 9 17.6 17.6 100.0 

Total 51 100.0 100.0  

CONTROL GROUP 

 Frequency Percent 
Valid 

Percent 

Cumulative 

Percent 

Valid 

20-30 24 63.1 63.1 54.9 

31-40 8 21.0 21.0 84.1 

41-45 6 15.7 15.7 100.0 

Total 38 100.0 100.0  

 
Table 2:  Comparison between the two groups. 
 

Variables Control Group OCP Group   P Value 

Valid 

Age 

(Years) 

(20 – 45) 

32.9  ± 5.5 

(20 – 45)  

31.4 ± 6.8 
0.38 

CCT 
541.8 ± 31.39 

(480-625) 

518.7 ± 36.7 

(430 – 572) 
0.004 

IOP 
14.4 ± 2.8 

(9.7 – 21.4) 

14.5 ± 2.6 

(9.2 – 21.1) 
0.86 

 

OCP = oral contraceptive pills 

CCT = Central corneal thickness 

IOP = Intraocular pressure 

 
DISCUSSION 

Many Studies have been done to see the possible 

association between central corneal thickness and the 

levels of hormones throughout oral contraceptive pills 

use in young females.
7,8 

Recent study suggested that an 

increase has been noted in the use of contraceptive 

pills for contraception in females of reproductive age 

group
9,10

. 

 In this study, our findings revealed that CCT 

values were significantly higher in patients with OCP 

use. OCP use is not only associated with drastic ocular 

diseases like retinal vascular occlusions
 
but there are 

other studies showing that the central corneal thickness 

and Intraocular pressure were also affected by the use 

of OCP
11,12

. Oral contraceptive pills affect the central 

corneal thickness and Intraocular pressure which 

erroneously make these females as glaucoma 

suspects
13

. 

 The duration of OCP use is also an important 

factor. However, the American Academy of 

Ophthalmology, in New Orleans, came out with a 

research stating that women having these pills for 

three years or more are facing double the risk of 

developing glaucoma, which is one of the leading 

causes of blindness. Contrary to that, a recent study in 

Pakistan indicated that OCP even if used for six 

months to one year causes a statistically significant 

increase in IOP (although not clinically significant)
14

. 
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 The Central corneal thickness appears to increase 

around ovulation until the completion of menstrual 

cycle. The central corneal thickness changes in the 

midst of the menstrual cycle as the cornea is most thin 

toward the beginning of the cycle and thickest toward 

the end
15,16

. This can be attributed to the presence of 

estrogen receptors in human corneas.
17 

In another 

study, cornea seemed to be thickest either at the 

beginning or the end of the menstrual cycle because of 

the variation in ovarian and gonadotropin hormones
18

. 

 Although Oral contraceptive use does not appear 

to increase the risk of eye diseases such as 

conjunctivitis, keratitis, iritis, lacrimal disease, 

strabismus, cataract, glaucoma and retinal detachment 

but there is some evidence that OCP use was found to 

be a risk factor for retinal vascular occlusion in in-

vitro fertilization patients
19

. Hormonal changes 

occurring regularly during gestation may also have a 

severe impact on the progression of keratoconus
20

. 

Hence, females using OCP must be warned of the 

possible complications of these medicines and CCT 

must be considered while measuring IOP in these 

patients. 

 
CONCLUSION 

Our findings revealed that Central corneal thickness 

values were significantly higher in patients using 

OCPs. 
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