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ABSTRACT 

Background: Rebound tonometry is a method of measuring intra-ocular pressure (IOP) 

that does not require the use of corneal anesthesia.  In the clinical setting, rebound 

tonometry is often used as a screening of IOP in pediatric patients and for those who are 

apprehensive of applanation tonometry.  IOP screenings are often done as part of a pre-

testing regimen, during which a patient may be wearing contact lenses.  The purpose of 

this study is to determine if rebound tonometry performed with ICare® provides an 

accurate measure of IOP through moderate powered soft contact lenses.   Methods: In a 

sample size of 32 subjects, baseline intraocular pressures were taken in both eyes without 

any contact lenses. IOPs were then taken with a +5.00 diopter (D) soft contact lenses in 

the right eye, followed by a -5.00 D soft contact lens in the left eye.   Results: Intraocular 

pressures measured through a -5.00 D soft contact lens were found to be accurate 

compared to baseline readings, with a mean difference of 0.6875+0.4270 mmHg. 

Increased intraocular pressure measurements through a +5.00 D contact lens compared to 

baseline were found to be statistically significant, with a mean difference of 

4.0000+0.4579 mmHg.  Conclusions: While the measurement of intraocular pressure 

over a moderate powered minus lens is not significantly different than baseline, the 

practitioner should be aware that the rebound tonometer will increase its overestimation 

on intraocular pressure as the center thickness of the soft contact lens increases.  



 

iv 

 

TABLE OF CONTENTS 

 

INTRODUCTION ………………………………………………………………..       1 

METHODS…………………………………………………………………………     2 

RESULTS………………..…………………………………………………………     3 

DISCUSSION………………………………………………………………………     5 

REFERENCES……………………………………………………………………..     6  

 

APPENDIX 

 A. SOFT CONTACT LENS PARAMETERS…………………………    7 

 B.        IRB APPROVAL……………………………………………………    8 

    

 

 

 

 

 



 

 

Introduction 

The measuring of intraocular pressure is a crucial part of a thorough eye examination. 

While intraocular pressure (IOP) is followed most closely in glaucoma patients and 

glaucoma suspects, it is typically screened on all patients that present for eye 

examinations. Goldmann applanation tonometry is considered the standard for the 

measurement of intraocular pressure in optometry and ophthalmology; however, various 

other forms of tonometry measurements are used in the monitoring of intraocular 

pressure in patients who are not suspect of glaucoma1.  

One alternative to Goldmann applanation tonometry is rebound tonometry. Rebound 

tonometry is a form of dynamic tonometry in which intraocular pressure is measured 

indirectly by measuring the deceleration of a magnetized probe when it bounces off the 

cornea2. Rebound tonometry may provide a faster, less invasive way to screen intraocular 

pressure. It is often particularly useful in children and patients who are apprehensive 

about applanation tonometry.  

Comparisons between rebound tonometry and other forms of tonometry have been 

mixed. In a study comparing results of rebound tonometry versus Goldmann applanation 

tonometry, it was revealed that the accuracy of rebound tonometry was comparable to 

Goldmann applanation tonometry in participants with low to normal intraocular 

pressures. However, at high intraocular pressures, rebound tonometry was shown to 



overestimate intraocular pressures3.  In a separate study comparing rebound tonometry to 

other forms of portable tonometry, rebound tonometry was shown to be similarly  
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accurate but would slightly overestimate intraocular pressure4.  

A niche that rebound tonometry has filled in some settings is to quickly screen intraocular 

pressure over soft contact lenses. Recent studies have shown that the accuracy of rebound 

tonometry over soft contact lenses is sufficient, but again, often overestimated intraocular 

pressure. There has also been found to be a statistically significant correlation between 

increased IOP measurements and increased corneal thickness5.  While soft contact lenses 

remain relatively thin regardless of dioptric power of the lens, high plus and high minus 

lenses vary in thickness by a difference that can exceed 0.09mm. An increasing 

difference in center thickness of soft contact lenses may result in an increased error in the 

measurement of rebound tonometry over soft contact lenses. There is minimal research 

on this topic. 

The purpose of this study is to provide eye care practitioners with further information 

regarding the accuracy of rebound tonometry over soft contact lenses. More specifically, 

it will compare soft contact lenses of moderate plus power and moderate minus power to 

baseline intraocular pressures to shed light on whether differing center thicknesses of the 

soft contact lenses significantly affects the intraocular pressure measurement. 

Methods 



This study was conducted at the University Eye Center at the Michigan College of 

Optometry in Big Rapids, Michigan. Subjects of the study primarily included optometry 

students, with a few members of faculty and staff also participating. All eyes included in  
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the study were determined to be healthy. There were 32 participants included in the 

study. After having been explained the methods and objectives of the study, each 

participant in the study signed a consent form.  

Baseline IOPs were measured in the right eye and left eye in each participant with an 

Icare® rebound tonometer. A -5.00 diopter soft contact lens was then placed on the right 

eye and a +5.00 diopter lens was placed on the left eye. The lenses used in this study 

were ACUVUE® OASYS® Brand with HYDRACLEAR® PLUS. Lens parameters are 

provided in Appendix A. Rebound tonometry was then performed on each eye over the 

contact lens. The Icare® software program displays the average of 25 intraocular pressure 

measurements; that number was documented and used for all calculations. 

Standard deviation of the mean with a 95% confidence interval was used to statistically 

analyze and compare data, with a null hypothesis stating that there was no statistically 

significant difference between the baseline measurement and the measurement after the 

soft contact lens was placed on the eye. Baseline intraocular pressure was compared to 

the measurement after the -5.00D contact lens was placed on the right eye. The same 

comparisons were made between the baseline pressure measurement of the left eye and 

the measurement after the +5.00D lens was placed on the left eye. P values lower than 

0.05 were considered to be significant.  



Results: 

Overall, the -5.00D soft contact lens did slightly increase the intraocular pressure 

measurement compared to baseline.   However, the difference in IOP with the -5.00D soft 
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contact lens was found to be statistically insignificant in the 32 eyes that were measured. 

The t-stat indicated that the results of the intraocular pressure measurement after placing 

the -5.00D contact lens on the right eye occurred within 1.6100 standard deviations (SD) 

away from the baseline, with a SD of greater than 2.0395 being significantly different. 

The P value equaled 0.1175, which was greater than the alpha value used for this 

comparison (0.05), indicating that these two sets of data were not significantly different. 

The mean difference between the baseline measurement and the measurement through 

the -5.00D contact lens was 0.6875+0.4270 mmHg. With a 95% confidence interval, the 

mean difference of intraocular pressure measurement between baseline and over a -5.00D 

soft contact lens is between -0.1833 and 1.558 mmHg, with the IOP being slightly higher 

through the -5.00D soft contact lens. 

The mean difference between the IOP measured as baseline for the left eye and with a 

+5.00D soft contact lens were shown to be significantly different, with the +5.00D soft 

contact lens increasing the obtained measurement. The t-stat showed that these sets of 

measurements occurred at 8.7354 SD away from each other, with greater than 2.0395 SD 

being significant. The P value of 7.293x10-10 was much lower than the alpha value used 

for this test (0.05), indicating that the measurements between baseline and over a +5.00D 

soft contact lens were significantly different.  The mean difference between the two sets 



of data was 4.0000+0.4579 mmHg, with the plus lens increasing the measurement 

obtained. With a 95% confident level, the plus lens increased the intraocular pressure 

measurement between 3.0661 and 4.9339 mmHg.  
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Discussion 

This study showed that performing rebound tonometry over a soft contact lens results in 

artificially high IOP measurements. The thicker the center of the contact lens, the greater 

the resulting increase in intraocular pressure measurement. While the measurement of 

intraocular pressure over a moderate powered minus lens is not significantly different, the 

practitioner should be aware that the rebound tonometer will increase its overestimation 

on intraocular pressure as the center thickness of the soft contact lens increases.  

Rebound tonometry should continue to be used as a screening of intraocular pressure 

when Goldmann applanation tonometry is unavailable, difficult, or contraindicated. The 

ability to use rebound tonometry over soft contact lenses adds to the convenience of this 

method of intraocular pressure measurements. However, due to the tendency of rebound 

tonometry to overestimate intraocular pressure when measured through soft contact 

lenses, this method of intraocular pressure screening should be reconsidered when 

examining a patient who is suspected of having abnormal intraocular pressure, or who is 

being monitored for glaucoma.  

The practitioner should keep in mind the method of rebound tonometry has an overall 

tendency to increase the intraocular pressure when compared to Golmann applanation 

tonometry3. The added amount of overestimated intraocular pressure through a soft 



contact lens may lead to a misleading measurement. Further investigation may be done in 

the future to compare these differences.  
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APPENDIX A 

SOFT CONTACT LENS PARAMETERS 

Lens Brand: ACUVUE® OASYS® Brand with 

HYDRACLEAR® PLUS 

Lens Material: Senofilcon A 

Base curve: 8.4 mm 

Diameter: 14.0 mm 

Dk/t: 1.47x10-7 

Water content: 38% 

UV blocker: Class 1 

Center thickness at -3.00 D: 0.070 mm 

Center thickness at +3.00 D: 0.147 mm 

*Information made publically available by Vistakon® at www.acuvueprofessional.com 
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IRB APPROVAL 

 



 




