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ABSTRACT 
Objective: Pregnancy results in a lot of hormonal changes in the body and the eyes are no exception. These ocular 

changes could be physiologic, pathologic or a modification of a pre-existing condition. The aim of this study was to 

determine physiologic ocular changes that are associated with pregnancy in healthy women. 

Materials and Methods: A total of 100 women were followed longitudinally through out the course of their 

pregnancy and 6 weeks postpartum. The women were recruited at 8 weeks of pregnancy at the anti-natal clinic in the 

Department of Obstetrics and Gynecology, Mansoorah Teaching Hospital,Lahore. The women were aged between 20 

and 35 years. Tests carried out included visual acuity, ophthalmoscopy, retinoscopy, and tonometry. The tests were 

carried out in each of the three trimesters of pregnancy and 6 weeks postpartum. 

Results: There was a fall in intraocular pressure across the trimesters and this was very significant (P<0.0001). 

Postpartum, the intraocular pressure began to rise. The difference between the third trimester and post-partum values 

was also statistically significant (P< 0.0001). The difference in visual acuity through out the pregnancy was not 

significant (P= 0.8477). Although, there was a fall in refractive error across the different trimesters, it was not 

statistically significant (P=0.3). There was also no difference in the third trimester and the 6 weeks postpartum values 

of both visual acuity and refractive error. 

Conclusion: Ocular changes associated with pregnancy are transient and most tend to resolve postpartum, with 

values returning to near pre-pregnant state. 
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INTRODUCTION 
Differences in ocular physiopathology exist between 

males and females. These differences can be observed 

in the lacrimal and other eye-associated glands, the 

ocular surface, the crystalline lens, and the 

retinochoroid complexes. Literature on the subject 

revealed that because of sex steroid hormone (estrogen, 

progesterone, and androgen) actions, various 

physiological conditions such as age, menstrual cycle, 

pregnancy, and menopause, where the hormone milieu 

changes, affect vision. [1]  

 Pregnancy results in a lot of hormonal changes in 

the body and the eyes are no exception. These ocular 
changes could be physiologic, pathologic, or it could be 

a modification of a pre-existing condition, the most 

common being proliferative diabetic retinopathy. [2],[3]  

 Most of the physiologic changes that occur as a 

result of pregnancy are usually marked in the third 

trimester. This is because at this period, hormonal 

activity is at its peak. However, these changes are 

transient because several weeks postpartum, all 

hormonal activities return to their pre-pregnant state. [4] 

. Because of hormonal influences, pregnancy brings 

about changes in refractive status, cornea sensitivity, 

visual acuity, and intraocular pressure. [5],[6],[7],[8],[9],[10]  

 Reports of ocular changes during pregnancy have 

been mostly presented anecdotally or in small case 
series. While most of the described changes are 

transient in nature, others extend beyond delivery and 

may lead to permanent visual impairment. [11],[12],[13] 
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Therefore, it is important to be aware of physiologic 

changes as well as of the potential effects on preexisting 

disease and complications in order to counsel and 

advice women who currently are, or are planning to 

become pregnant. 

 

MATERIALS AND METHODS 
This study was a longitudinal one. One hundred 

pregnant women in their first trimester of pregnancy 

were followed throughout the course of pregnancy. 

These women were recruited in the 8th and 10th week 

of pregnancy. 

 The 100 pregnant women were recruited at the 

antenatal clinic of the Department of Obstetrics and 

Gynecology, Mansoorah Teaching Hospital,Lahore. 

The pregnant women were between the ages of 20 to 35 

years. While some were primigravidae, others were 

multigravidae. Examinations were conducted in the 

three trimesters of pregnancy and 6 weeks post-partum. 

However, 17 of the women were lost to follow-up, 

either because they did not attend the postnatal 

appointments or bring their babies for immunization 

exercises.  

 The study adhered to the tenets of the declaration of 

Helsinki. The women were free from systemic and 

ocular diseases which were the exclusion criteria for 

participation in the study. 

 After measuring systolic and diastolic blood 

pressure, a full ophthalmic examination was carried out 

on them. This included measurement of distant visual 

acuity (VA) using the Snellen's chart. Snellen's fractions 

were then converted to the logMar equivalent for the 

purpose of statistical analysis. Ophthalmoscopy was 

done using the monocular direct ophthalmoscope, to 

rule out any posterior segment diseases. The refractive 

status was determined with the use of a static 

retinoscope and finally, intraocular pressure was 

measured using applanation tonometer, with 0.5% 

proparacaine topical anesthetic. Values analyzed were 

for the right eyes only. All tests were done between the 

hours of 8 am to 10 am on every anti-natal clinic visit, 

to avoid diurnal variation in intraocular pressure. 

 The data obtained were analyzed with GraphPad 

InStat statistical package (GraphPad software Inc, CA, 

USA). Comparison of data among the different groups 

was performed with one-way analysis of variance 

(ANOVA), while test between groups was with 

Student's t-test. 

 

RESULTS 
There was a fall in intraocular pressure (IOP) across the 

three trimesters of pregnancy and this was extremely 

significant P<0.0001. The difference between the values 

in the third trimester and 6 weeks postpartum was also 

statistically significant P<0.0001.[Table 1] 

Table 1: Changes in intraocular pressure in 

pregnancy

 
 There was a fall in refractive error across the three 

trimesters of pregnancy, but this was not significant 

P=0.3. Also the third trimester value did not differ 

significantly from the postpartum value P= 0.4. This is 

shown in [Table 2]  

 

Table 2: Changes in refractive error (RE) in pregnancy 

 

 
 

 Comparison of the visual acuity across all three 

trimesters did not show any significant difference, 

P=0.8477. Also there was no significant difference 

between the third trimester visual acuity and the 

postpartum visual acuity, P=0.8092. This is represented 

in [Table 3]  

 

Table 3: Changes in visual acuity in pregnancy 

 

 
 

DISCUSSION 
During pregnancy, various physiological changes take 

place in the body due to the hormonal effects of the 

placenta. These placental hormones have effects on 

most organ systems, including the eyes. In this study, 

the mean visual acuity was observed to reduce from the 

first trimester through to the third trimester. Postpartum, 

visual acuity gradually rose to pre-pregnancy state. This 

agrees with the study by Pizzarell [9] , who reported a 

worsening of myopia with pregnancy. The reduction in 

VA across the different trimester however, was not 

significant. 

 Although there was a change in refractive error 

across the different trimesters and postpartum, these 

changes were not statistically significant, in agreement 

with studies [6],[7] that had reported no significant 

changes in refractive error during pregnancy. 
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 The changes in visual acuity and refractive error 

during pregnancy have been ascribed to increased levels 

of estrogen. Estrogen is a water retaining hormone. [9] 

Also, pregnant women usually have about twofold 

increase in secretion of aldosterone, reaching a peak at 

the end of gestation. This, along with the actions of 

estrogens, causes a tendency to reabsorb excess sodium 

from the renal tubules and to retain fluid. This causes 

the maternal blood volume to rise 30% above normal. 

This increase usually happens mainly in the latter half 

of pregnancy. Also, the bone marrow becomes 

increasingly active and produces extra red blood cells to 

go with the excess fluid volume. [11]  

 There is cornea edema due to the associated fluid 

retention of ocular tissues. This generally leads to 

decrease in sensitivity of the pregnant mother's cornea, 

which may cause problems for contact-lens wearers 

who may traumatize their corneas more than usual when 

fitting their lenses, resulting in chronically red, irritated 

eyes and relative contact-lens intolerance. [12]  

 This tendency of fluid-retention also affects 

refraction meaning current spectacles or contact-lenses 

may temporarily be either too weak or too strong, 

depending on the specific refractive error. These 

changes can affect the sharpness of eyesight. An 

increase in fluid in the eyes can increase 

nearsightedness temporary. Fluid retention can cause 

the curvature of the cornea to become steeper, causing 

light rays from objects to become focused in front of the 

retina, as it happens in myopia. This would lead to 

changes in visual acuity. [11],[12],[13]  

 The changes in intraocular pressure (IOP) during 

pregnancy were significant in this study. IOP was found 

to reduce consistently during the different trimesters, as 

the pregnancy advances, with the lowest pressure in the 

third trimester. The finding that the third trimester of 

pregnancy has an ocular hypotensive effect is consistent 

with other studies. [14],[15],[16],[17],[18]  

 The normal intra-ocular pressure may decrease 

slightly due to certain hormonal and circulatory 

changes. This could be advantageous to patients 

suffering from glaucoma, a condition where the raised 

intra-ocular pressure damages the optic nerve that 

transmits visual information to the brain. [19],[20]  

 The physiological mechanism responsible for the 

decrease in IOP during pregnancy is not well known. A 

number of mechanisms have been postulated. Among 

them is that decreased IOP in pregnancy is due to 

elevated hormonal levels which cause an increase in 

fluid outflow conductance without altering the rate of 

fluid entry. [20] It is well documented that levels of 
progesterone and estrogen change during pregnancy. 

Estrogen causes dilation of the vessels of the circulatory 

system leading to decreased arterial pressure and thus a 

reduction in aqueous humor production. [12],[21],[22] This 

could explain the reduced intraocular pressure reported 

in this study. 

 During pregnancy, the extreme quantities of 

estrogens cause the release of relaxin. The relaxin 

softens the pelvic ligaments of the mother, so that the 

sacroiliac joints become relatively limber and the 

symphysis pubis becomes elastic. [23],[24] These changes 

make for easier passage of the fetus through the birth 

canal. Philips and Gore [23] suggested that this softening 

of ligaments in late pregnancy might extend to the 

ligament of the corneo-scleral envelope to produce 

reduced corneo-scleral rigidity and therefore cause a fall 

in IOP.  

 

CONCLUSION 
Ocular changes are common in pregnancy. Although 

these changes are transient and resolve postpartum, it 

can have an impact on the course of a pre-existing 

ocular disease, or it can be associated with the 

development of a new disorder, like central serous 

chorioretinopathy.  

 

REFERENCES 
1. Gupta PD, Johar K Sr, Nagpal K, Vasavada AR. 

Sex hormone receptors in the human eye. Surv 

Ophthlmol.2005; 50:274-84. 

2. Barbazetto Al, Pizzarello LD. Ocular changes 

during pregnancy. Compr Ophthalmol Update 

2007; 8:155-67. 

3. Dinn RB, Harris A, Marcus PS. Ocular changes in 

Pregnancy. Obstet Gynecol Surv 2003; 56:137-44. 

4. Qureshi IA.Measurements of intraocular pressure 

throughout the pregnancy in Pakistani women. Chin 

Med Sci J 1997; 12:53-8. 

5. Qureshi IA, Xi XR, Wu XD. Intraocular pressure 

trends in pregnancy and in the third trimester 

hypertensive patients. Acta Obstet Gynecol Scand 

1996;75:816-9. 

6. Sharma B, Rekha W, Sharma T, Downey G. 

Refractive issues in pregnancy. Aust NZ J Obstet 

Gynaecol 2006; 46:186-8. 

7. Manges TD, Banaitia DA, Roth N, Yolton RL. 

Changes in Optometric findings during Pregnancy. 

Am J Optom Physiol Opt 1987; 64:159-66. 

8. Park SB, Lindahl KJ, Temnycky GO, Aquavella 

JV. Effects of pregnancy on corneal curvature. 

CLAO J 1992;18:256-9. 

9. Pizzarello LD. Refractive changes in pregnancy. 

Graefes Arch Clin Exp Ophthlmol 2003; 24:484-8. 

10. Qureshi IA. Intraocular pressure associated with 

menstrual cycle, pregnancy and menopause in 

../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref9
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref11
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref12
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref11
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref12
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref13
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref14
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref15
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref16
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref17
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref18
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref19
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref20
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref20
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref12
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref21
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref22
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref23
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref24
../../../Dr/Desktop/Ocular%20changes%20in%20pregnant%20Nigerian%20women%20Ebeigbe%20J%20A,%20Ebeigbe%20P%20N,%20Ighoroje%20A%20-%20Niger%20J%20Clin%20Pract.htm#ref23


ATTYIA RASHID, HUSSAIN AHMAD KHAQAN, RUBINA YOUSAF et al 

5   Vol. 24 No. 1 Jan. – Mar. 2013  PAKISTAN POSTGRADUATE MEDICAL JOURNAL 

apparently healthy women. Chin J Physiol 

1993;38:228-34. 

11. Qureshi IA, Xi XR, Wu XD, Yaqob T. The ocular 

hypotensive effect of late pregnancy is higher in 

multigravidae than in primigravidae. Graefes Arch 

Clin Exp Ophthalmol 2000; 238:64-7. 

12. Avasthi H, Luthra K. The effects of progesterone, 

estrogen and testosterone on intraocular pressure. 

Surv Ophthalmol 1967; 3:23-6. 

13. Buckingham T, Young R. The rise and fall of 

intraocular pressure: The influence of physiological 

factors. Ophthalmic Phyisol Opt 1986;6:95-9. 

14. Weinreb RB, Lu A, Key T.Maternal ocular 

adaptations during pregnancy. Obstet Gynecol Surv 

1987;42: 471-83. 

15. Buyon JP. The effect of pregnancy on autoimmune 

diseases. J Leukocyte 1998;158: 5087-90. 

16. Carel RS. Association between ocular pressure and 

certain health parameter. Br J Ophthalmol 1984; 

91:311. 

17. Henkin P, Schmidt G, Azar O. Variation of 

intraocular pressure during pregnancy. Br J 

Ophthalmol 1973;74:124-8. 

18. Horven I, Gjonnaess H. Cornea indentation pulse 

and intraocular pressure in pregnancy. Arch 

Opthalmol 1974; 91:92-8. 

19. Johnson S.M, Martinez M, Freedman S. 

Management of glaucoma in pregnancy and 

lactation. Surv Ophthalmol 2001;45:449-54. 

20. Kass MA, Sears ML. Hormonal regulations of 

intraocular pressure. Surv Opthalmol 1977; 22:153-

66. 

21. Omoti AE, Waziri-Erameh JM, Okeigbemen VM. 

A review of the changes in the ophthalmic and 

visual system in pregnancy. Afr J Reprod Health. 

2008; 87:245-27. 

22. Patterson G, Miller SJH. Hormonal influence in 

simple glaucoma: A preliminary report. Br J 

Opthalmol 1963; 47:129-37. 

23. Philips CI, Gore SM. Ocular hypertensive effect of 

late pregnancy with and without high blood 

pressure. Br J Opthalmol 1985; 69:117-9. 

24. Cho EY, Moon JI. Intraocular pressure change in 

the pregnant glaucoma or ocular hypertension 

patients and normal pregnant women. Korean J 

Ophthalmol. 2004; 45:188. 

 


