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Background: Obstructive sleep apnea (OSA) is partial or complete recurrent upper airway 
obstructions during sleep. Reduction in blood flow of the optic nerve head is an important 
causative factor in glaucoma. The objective of this study is to determine the prevalence of 
primary open angle glaucoma (POAG) in OSA patients.  
Materials and Methods: From September 2009 to January 2010 in this descriptive-
analytic cross sectional study, 90 cases of patients with OSA referred to Yazd Shahid 
Sadoughi hospital were collected and studied by polysomnography, blood gas analysis and 
ocular examination including measurement of intra ocular pressure, gonioscopy, 
fondoscopy and automated perimetry. Statistical analysis was performed by SPSS 
software6T. 
Results: Thirty-one patients had mild OSA, 30 patients had moderate OSA and 29 patients 
had severe OSA. The prevalence of POAG in this group of patients was 10% (95% CI: 4-
16). It is higher than the general population in the same age group (p=0.017). There was 
no significant correlation between the presence of glaucoma and apnea hypopnea index 
(AHI), mean saturation arterial OR2R (MSaOR2R), body mass index (BMI), sex and age. A 
significant correlation between AHI with IOP and cup/disc ratio was not documented6T. 
Conclusion: According to our founding, the prevalence of POAG in OSA patients was 
higher than the general population in the same age group. Thus we recommend screening 
of glaucoma in OSA patients. This Study suggests that AHI, MSaOR2R, BMI, sex or age are 
not important risk factors for glaucoma in OSA patients6T. 6T  
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         Introduction 

rimary open-angle glaucoma (POAG) is a chronic 
and progressive multifactorial optic neuropathy that 
is with a characteristic acquired loss of optic nerve 

fibers. This is the most common form of glaucoma [1, 2] 
and one of the major causes of irreversible adult blindness 
throughout the world [3].  Approximately 1-2% of the 
population over 40 years old and 10% of people aged over 
70 are affected, but about half of them are unaware of this 
[4, 5].P

 
PThere are typical optic nerve changes on 

ophthalmic examination and it is associated with specific 
visual field defects over time. Many various factors 
including blood pressure, IOP (intraocular pressure), 
vascular resistance and auto regulatory mechanisms 
involved in this pathophysiology [6, 7]. 

Factors such as elevated IOP and systemic 
hemodynamic changes have the most contribution to 
POAG [4]. The focus on IOP with regards to glaucoma 
relates to the fact that, to date, it is the only known risk 
factor that can be clinically manipulated [8]. Early 
detection and treatment of these risk factors cannot be 
prevented POAG as such but its progression can be 
delayed. The patient will not notice symptoms relating to 
POAG until the visual field changes are very advanced. 

For this reason, screening remains the only tool for 
detection of glaucoma [9]. It should involve tonometry 
(measuring the IOP), visual fields and an examination of 
the optic disc.  

OSA (Obstructive Sleep Apnea) is the most common 
form of sleep apnea and defines by partial or complete 
recurrent upper airway obstructions during sleep [10, 11]. 
The prevalence of sleep-disordered breathing is 
approximately 2% in women and 4% in men between 30 
and 60 years old [12]. Several previous reports mention 
the significant relationship between sleep apnea and some 
eye disorders such as Floppy eyelid syndrome [13, 14], 
eyelid hyperlaxity [15], papilledema [16], non-arteritic 
anterior ischemic optic neuropathy [17, 18], retinal vein 
occlusion [19], although the pathophysiology of this 
relationship is unclear [2]. Walsh and Montplaisir were 
the first people that reported the relationship between 
sleep apnea and POAG [20]. Mojon et al. reported that 
from 69 OSA patients only 7.2% were diagnosed with 
glaucoma. They found the significant relationship 
between AHI (apnea/hypopnea index), IOP, visual field 
defect and optic disc changes [21]. Three studies by 
Geyer et al. [22] and Girkin et al. [23]P

 
Pand Kadyan et al. 
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[24] reported that there was no association between 
glaucoma and OSA. Therefore, it is unclear whether 
glaucoma is associated with OSA or not. In patients with 
OSA, hypoxia, hypercapnia, and increase ventilatory 
effort during repetitive periods of apnea during sleep may 
cause systemic hypertension, cardiac arrhythmias, 
cerebrovascular accidents, and polycythemia [25]. Thus, 
the purpose of this study was to explore the prevalence of 
primary open angle glaucoma in obstructive sleep apnea 
patients.  
 
Materials and Methods 
 

A total of 90 patients with OSA that referred to Shahid 
Sadoughi hospital from September 2009 to January 2010, 
were selected for this descriptive-analytic cross sectional 
study. The protocol and informed consent were approved 
by the Ethics Committee of the Shahid Sadoughi 
University of Medical Sciences, Yazd, Iran and before the 
sampling; we took a written consent from all patients. For 
all participants, polysomnography was performed in two 
centers related to our university. OSA was diagnosed as 
an AHI (apnea/hypopnea index) more than 5 (after 
polysomnography). AHI was classified to determine the 
severity of OSA: mild (AHI, 5-15), moderate (AHI, 15-
30), and severe (AHI >30). Accordingly, 31 patients were 
classified in mild group, 30 in moderate group and 29 in 
severe group. The patients with severe cataract or history 
of ophthalmic surgery were excluded from this study.  

Simultaneous measurement of BMI (body mass index), 
blood gas and a complete ophthalmologic examination 
including Goldman tonometry, gonioscopy and 
fundoscopy were performed for each subject. The 
subjects' BMI was calculated as measured weight divided 
by the square of measured height (kg/m2). 

For patients with a suspected optic nerve cup or 
glaucoma, visual field was measured by Humphrey visual 
field analyzer. Eye examinations in all patients were done 
by one ophthalmologist and all data were registered in 
patients’ questionnaire. 

For examination of optic disc morphology, Stereoscopic 
slit-lamp biomicroscopy with a 90D lens was used. 
Primary open-angle glaucoma was diagnosed with typical 
glaucomatous optic neuropathy, glaucomatous visual field 
defects, open angle untreated IOP above 21 mmHg. 

AHI, IOP, glaucomatous optic disc changes, and 
diagnosis of glaucoma were measured as main outcome 
measures in this study. 

Values are presented as mean values standard deviations 
(mean±SD) and percentages. Statistical significance was 
set at p<0.05. Data were analysis with independent 
samples t-test, one way ANOVA, Fisherʼs exact and χ2 
tests. Analysis was carried out by using SPSS-15 
statistical software. 

 
Results 
 

Ninety-three patients were examined from September 
2009 to January 2010. One patient with severe cataract 

and 2 cases with a history of ophthalmic surgery were 
excluded from this study. Of the 90 participants, 63 
patients (70%) were men and 27 (30%) were women with 
mean age 51.77±14.1 (24-75 years). Fifty two of them 
(57.8%) had BMI>30, 38 (42.2%) had 25<BMI<30, and 4 
patients had BMI<25. Thirty one patients had mild OSA, 
30 patents had moderate OSA and 29 patients had severe 
OSA. General characteristics and grading OSA are shown 
in table 1 and 2. 

The prevalence of POAG in this group of patients with 
OSA was 10% (95% CI: 4-16). Although it was higher in 
women, but no statistical significance was discovered 
between men and women group.  It is higher than the 
general population in the same age (p=0.017). One of the 
cases with glaucoma had the floppy eyelid syndrome.  

There was no significant correlation between the 
presence of glaucoma and age, sex, apnea hypopnea index 
(AHI), mean saturation arterial OR2R (MSaOR2R) and body 
mass index (BMI) (Table 3). Meanwhile a significant 
correlation with AHI wasn't documented for IOP and 
cup/disc ratio. 

Also increasing of OSA grading did not effect on IOP 
and the mean IOP was similar between the three groups of 
OSA patients (mild, moderate and severe) (Table 4). 

Based on our results, there is no correlation coefficient 
between MSaOR2R, C/D and IOP of both eyes but statistical 
significance was discovered for MSaOR2R and AHI 
(p=0.006, r=0.286)6T.6T  
 
Table 1. Patients' clinical characteristics, polysomniography parameters 
and ocular examination 
 

Characteristics  Mean ±SD (range) 
Age (years) 51.77±14.1 (24-75) 
BMI (kg/mP

2
P) 32.27±5.92 (21-50) 

AHI 27.72±21.23 (5-105) 
MSaOR2 82.24±6.8 (53-95) 
IOP* OD 15.23±2.91 (10-26)  

OS 15.45±3.59 (10-32) 
C/D* OD 0.22±0.11 

OS 0.23±0.14 
 

BMI:body mass index; AHI= apnea/hypopnea index; MSaOR2R= Mean 
Saturation arterial OR2R; IOP= intraocular pressure; OD= right eye; 
OS=left eye  
* Pearson's p<0.001 
 
Table 2. OSA grading in two groups, with or without glaucoma 
 
 

OSA Grading Patients with 
glaucoma (group 
I) [N (%)] 

Patients without 
glaucoma (group 
II) [N (%)] 

Total   
[N (%)] 

Mild 
(5<AHI<15) 3 (9.7) 28 (90.3) 31 (100) 

Moderate 
(15<AHI<30) 3 (10) 27(90) 30 (100) 

Severe 
(30<AHI) 3 (10.3) 26 (89.7) 29 (100) 

 
Table 3. Association between parameters and glaucoma 
 

 With glaucoma 
(Mean±SD)  

Without glaucoma 
(Mean±SD) 

p-Value 

Age (years) 55.11±10.84 51.4±14.43 0.458 
AHI 24±17.41 28±21.66 0.582 
MSaOR2 78.77±10.48 82.62±33.6 0.111 

 



 Zahedan J Res Med Sci 2014 Jan; 16(1): 44-47  
 

46 
 

Table 4. Mean studied parameters according to OSA groups 
 
  Mild OSA 

Mean±SD 
Moderate 

OSA 
Severe 
OSA 

p-
Value 

IOP*  OD 15.22±3.02 15.20±3.37 15.28±2.29 0.505 
OS 15.12±3.14 15.16±3.16 16.1±4.41  

C/D*  OD 0.2±0.11 0.21±0.1 0.23±0.11 0.662 
OS 0.2±0.11 0.23±0.11 0.27±18 0.1 

BMI (%)  <30 18 (34.6) 12 (23.1) 22 (42.3)  
>30 13 (34.2) 18 (47.4) 7 (18.4) 0.02 

MSaOR2R* 85±3.45 81.33±7.04 82.24±6.87 0.017 
* Mean±SD, ANOVA test 
 
Discussion 
 

In this study, the prevalence of glaucoma in people with 
sleep apnea was 10%. Obstructive sleep apnea is a sleep 
disorder characterized by abnormal repetitive episodes of 
upper airway occlusion or instances of abnormally low 
breathing, during sleep. Apnea can last from 10 seconds 
to 2 minutes, and may occur 5 to 30 times or more an 
hour. So far it has been proven that the repetitive night 
asphyxia and arousal from sleep may cause spikes in 
blood pressure and other several physiological changes 
such as systemic hypertension, left ventricular 
dysfunction, pulmonary hypertension and myocardial 
infarction [26-30] P

 
Pbut 4Tfew studies4T 4Thave 4T 4Texamined 4T 4Tthe 4T 

4Teffects of4T 4Tsleep apnea 4T 4Ton4T 4Tphysiological functions4T 4Tof4T 4Tthe 
eyes4TP

 
P[31].   

The vascular changes may damage the optic nerve head 
perfusion and may cause glaucomatous optic neuropathy 
[10]. Several proposed pathophysiologic mechanisms may 
associate between OSA and glaucoma, although these 
hypotheses have not been established yet. These 
mechanisms include: 
-Direct hypoxia injury to the optic nerve and disrupted 
auto regulation of blood flow from periods of hypotension 
during apneas [31-33]. 
-Increase the platelet aggregation in patients with sleep 
apnea [34] 
-Increase IOP during sleep [35] 
-Perfusion defects in optic nerve caused by nocturnal 
hypotension due to apnea [32] 
-Low diastolic pressure and systemic hypertension in 
patients with sleep apnea [16] 
-Impaired blood supply of the optic nerve, increased 
vascular resistance and visual field defects as a result of 
apnea [36]  

Studies estimated that the prevalence of POAG among 
patients with OSA was from 2 to 27% compares to 2% in 

the general population [37-40]. In 1982, Walsh and 
Montplaisir spoke about the relationship between sleep 
apnea and glaucoma for the first time [20] and since then 
several studies had been conducted on the relationship 
between these two diseases. Mojon et al. [37] reported 
that the prevalence of glaucoma in 69 patients with OSA 
was 7.2%. Karakucuk et al., Sergi and one study in 
Thailand reported an increase prevalence of glaucoma 
(12.9%, 5.9% and 13.6%; respectively) in patients 
diagnosed OSA [36, 40, 41]. The highest prevalence of 
glaucoma (27%) in these patients reported by Bendel      
et al. among 100 patients [39]. 

In our study, the prevalence of glaucoma in people with 
sleep apnea was 10%. 4TThis indicates the high prevalence 
of glaucoma in these patients compared to the general 
population (2%) similar to previous studies and 4T 4Tsuggests4T 4Ta 
high4T 4Tcorrelation4T 4Tbetween4T 4Tglaucoma 4T 4Tand 4T 4Tsleep apnea 4T. It 
4Tcan be a 4T 4Tnewly4T 4Trecognized 4T 4Trisk factor 4T 4Tin the incidence of 4T 
4Tglaucoma [ 4T42-44] 4T. 

The results of this research were different from some 
previous studies. The first study was published by Geyer 
et al. and suggested a prevalence of glaucoma only 0.2% 
among 228 patients with glaucoma that these were not 
significantly different from that of the general Caucasian 
population [38].P

  
According to these findings, the prevalence of POAG in 

OSA patients was higher than the general population in 
the same age group. Thus early screening and treatment of 
glaucoma in OSA patients is important to delay glaucoma 
progression. This study suggests that AHI, MSaOR2, RBMI, 
sex or age are not important risk factors for glaucoma in 
OSA patients.  
 
Acknowledgements 
This study is the result of student thesis of Yazd Shahid 
Sadoughi University of Medical Science 6T (code: 2384) that 
performed by Dr. 6TMasoud Reza Manaviat6T and Ali Reza 
Azarpeikan. 
 
Authors’ Contributions 
All authors had equal role in design, work, statistical 
analysis and manuscript writing.  
 
Conflict of Interest  
The authors declare no conflict of interest. 
 
Funding/Support 
Shahid Sadoughi University of Medical Sciences. 

 
References 

1. Bathija R, Gupta N, Zangwill L and Weinreb RN. 
Changing definition of glaucoma. J Glaucoma 1998; 7(3): 
165-169.  

2. Van Buskirk EM, Cioffi GA. Glaucomatous optic 
neuropathy. Am J Ophthalmol 1992; 113(4): 447-452. 

3. Coleman AL. Glaucoma. Lancet 1999; 354(9192): 1803-
1810. 

4. 7TNational Institute for Health and 3T7TClinical3T7T Excellence. 
7TGlaucoma, nice clinical guideline. 7TLondon: NIHCE Press; 
7T2009. 

5. Royal College of Ophthalmologists; Glaucoma Annual 
Evidence Update; 2008. 

6. 5TBendel RE5T, 5TKaplan J5T, 5THeckman M 5T, et al. Prevalence of 
glaucoma in patients with obstructive sleep apnea: A cross-
sectional case-series. 5TEye5T 2008; 22(9): 1105-1109. 

7. 5TTsang CS 5T, 5TChong SL5T, 5THo CK5T and 5TLi MF 5T. Moderate to 
severe obstructive sleep apnoea patients is associated with a 
higher incidence of visual field defect. 5TEye (Lond) 5T2006; 
20(1): 38-42. 

8. Kanski J. Clinical ophthalmology, a systematic approach. 
5 P

th
P ed. UK: Butterworth Heinemann; 2003. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Bathija%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9627855
http://www.ncbi.nlm.nih.gov/pubmed?term=Gupta%20N%5BAuthor%5D&cauthor=true&cauthor_uid=9627855
http://www.ncbi.nlm.nih.gov/pubmed?term=Zangwill%20L%5BAuthor%5D&cauthor=true&cauthor_uid=9627855
http://www.ncbi.nlm.nih.gov/pubmed?term=Weinreb%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=9627855
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bendel%20RE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaplan%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heckman%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17479120
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tsang%20CS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chong%20SL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ho%20CK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Li%20MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/15650758


 Open angle glaucoma and obstructive sleep apnea syndrome                                                                                                                                             Manaviat MR et al. 

47 
 

9. O'Sheae JG, Harvey RB, Infield DA. Diagnosis and 
management of primary open angle glaucoma: A photo-
essay for health professionals. 2002. Available from: 
http://medweb.bham.ac.uk/easdec/eyetextbook/poag/poag.h
tm  

10. Boonyaleephan S, Neruntarat C. The association of primary 
open-angle glaucoma/normal tension glaucoma and 
obstructive sleep apnea in Thai patients. J Med Health Sci 
2008; 15(3): 86-93. 

11. De Groot V. Eye diseases in patients with sleep apnea 
syndrome: A review. Bull Soc Belge Ophtalmol 2009; 
(312): 43-51. 

12. Young T, Palta M, Dempsey J, et al. The occurrence of 
sleep disordered breathing among middle-aged adults. N 
Engl J Med 1993; 328: 1230-1235. 

13. Karger RA, White WA, Park WC, et al. Prevalence of 
floppy eyelid syndrome in obstructive sleep apnea-
hypopnea syndrome. Ophthalmology 2006; 113(9): 1669-
1674. 

14. Mojon DS, Goldblum D, Fleischhauer J, et al. Eyelid, 
conjunctival, and corneal findings in sleep apnea syndrome. 
Ophthalmology 1999; 106(6): 1182-1185. 

15. Robert PY, Adenis JP, Tapie P, et al. Eyelid hyperlaxity 
and obstructive sleep apnea (OSA) syndrome. Eur J 
Ophthalmol 1997; 7(3): 211-221. 

16. Purvin VA, Kawasaki A, Yee RD. Papilledema and 
obstructive sleep apnea syndrome. Arch Ophthalmol 2000; 
118(12): 1626-1630. 

17. Palombi K, Renard E, Levy P, et al. Non-arteritic anterior 
ischemic optic neuropathy is nearly systematically 
associated with obstructive sleep apnea. Br J Ophtalmol 
2006; 90(7): 879-882. 

18. Mojan DS, Hedges TR, Ehrenberg B, et al. Association 
between sleep apnea syndrome and nonateritic anterior 
ischemic optic neuropathy. Arch Ophthalmol 2002; 120(5): 
601-605. 

19. Leroux les Jardins G, Glacet-Bernard A, Lasry S, et al. 
[Retinal vein occlusion and obstructive sleep apnea 
syndrome] French [Abstract]. J Fr Opthalmol 2009; 32(6): 
420-444. 

20. Walsh JT, Montplaisir J. Familial glaucoma with sleep 
apnea: A new syndrome? Thorax 1982; 37(11): 845-849. 

21. Mojon DS, Hess CW, Goldblum D, et al. High prevalence 
of glaucoma in patients with sleep apnea syndrome. 
Ophthalmology 1999; 106(5): 1009-1012. 

22. Geyer O, Cohen N, Segev E, et al. The prevalence of 
glaucoma in patients with sleep apnea syndrome: Same as 
in the general population. Am J Ophthalmol 2003; 136(6): 
1093-1096. 

23. Girkin CA, McGwin GJr, McNeal SF, et al. Is there an 
association between pre-existing sleep apnea apnea and the 
development of glaucoma? Br J Ophthalmol 2006; 90(6): 
679-681. 

24. Kadyan A, Asghar J, Dowson L, et al. Ocular findings in 
sleep apnea patients using continuous positive airway 
pressure. Eye 2010; 24(5): 843-850. 

25. Guilleminault C. Clinical features and evaluation of 
obstructive sleep apnea. In: Karger MH, Roth T, Dement 
WC. Principles and practice of sleep medicine. 2nd ed. 
Philadelphia: W.B. Saunders; 1994: 667-677. 

26. Attarian HP, Sabri AN. When to suspect obstructive sleep 
apnea syndrome. Symptoms may be subtle but treatment is 
straight forward. Postgrad Med 2002; 111(3): 70-76.  

27. Klaver JHJ, Greve EL, Goslinga H, et al. Blood and plasma 
viscosity measurements in patients with glaucoma. Br J 
Ophthalmol 1985; 69(10): 765-770. 

28. Wang H, Parker JD, Newton GE, et al. Influence of 
obstructive sleep apnea on mortality in patients with heart 
failure. J Am Coll Cardiol 2007; 49(15): 1625-1631. 

29. Leung RS, Bradley TD. Sleep apnea and cardiovascular 
disease. Am J Respir Crit Care Med 2001; 164: 2147-2165. 

30. Bokinsky G, Miller M, Ault K, et al. Spontaneous platelet 
activation and aggregation during obstructive sleep apnea 
and its response to therapy with nasal continuous positive 
airway pressure: A preliminary investigation. Chest 1995; 
108(3): 625-630. 

31. Gherghel D, Hosking SL, Orgul S. Autonomic nervous 
system, circadian rhyhms, and primary open-angle 
glaucoma. Surv Ophthalmol 2004; 49(5): 491-508. 

32. Wierzbowska J, Wierzbowski R, Stankiewics A, et al. 
[Autonomic nervous system and primary open angle 
glaucoma-pathogenetic and clinical correlation] Polish 
[Abstract]. Klin Oczna 2009; 111(1-3): 75-79. 

33. Luscher TF. The endothelial and cardiovascular disease. A 
complex relationship (editorial). N Engl J Med 1994; 
330(15): 1081-1083. 

34. Eisensehr I, Ehrenberg BL, Noachtar S, et al. Platelet 
activation, epinephrine, and blood pressure in obstructive 
sleep apnea syndrome. Neurology 1998; 51(1): 188-195. 

35. Kiekens S, Veva De Groot, Coeckelbergh T, et al. 
Continuous positive airway pressure therapy is associated 
with an increase in intraocular pressure in obstructive sleep 
apnea. Invest Ophthalmol Vis Sci 2008; 49(3): 934-40. 

36. Karakucuk S, Goktas S, Aksu M, et al. Ocular blood flow 
in patients with obstructive sleep apnea syndrome (OSAS). 
Graefes Arch Clin Exp Ophthalmol 2008; 246(1): 129-134. 

37. Mojon Ds, Hess CW, Goldblum D, et al. High prevalence 
of glaucoma in patients with sleep apnea syndrome. 
Ophthalmology 1999; 106(5): 1009-1012. 

38. Geyer O, Cohen N, Segev E, et al. The prevalence of 
glaucoma in patients with sleep apnea syndrome: Same as 
in the general population. Am J Ophthalmol 2003; 136(6): 
1093-1096. 

39. Bendel RE, Kaplan J, Heckman M, et al. Prevalence of 
glaucoma in patients with obstructive sleep apnea: A cross-
sectional case-series. Eye 2008; 22(9): 1105-1109. 

40. Sergi M, Salerno DE, Rizzi M, et al. Prevalence of normal 
tension glaucoma in obstructive sleep apnea syndrome 
patients. J Glaucoma 2007; 16(1): 42-46. 

41. Booyaleephan S, Neruntarat C. The association of primary 
open angle glaucoma/normal tension glaucoma and 
obstructive sleep apnea in Thai patients. J Med Health Sci 
2008; 15(3): 87-93. 

42. He M, Foster PJ, Ge J, et al. Prevalence and clinical 
characteristics of glaucoma in adult Chinese: A population-
based study in Liwan district, Guangzhou. Invest 
Ophthalmol Vis Sci 2006; 47(7): 2782-2788. 

43. Vijaya L, George R, Paul PG, et al. Prevalence of open-
angle glaucoma in a rural south Indian population. Invest 
Ophthalmol Vis Sci 2005; 46(12): 4461-4467. 

44. Tielsch JM, Sommer A, Katz J, et al. Racial variations in 
the prevalence of primary open-angle glaucoma. The 
Baltimore eye survey. JAMA 1991; 266(3): 369-374.

 
 
Please cite this article as: Manaviat MR, Besharati MR, Azarpeikan AR, Halvani A, Khani P, Abdoli A, Abbasi-Shavvazi E. Prevalence of 

primary open angle glaucoma in obstructive sleep apnea syndrome patients. Zahedan J Res Med Sci (ZJRMS) 2014; 16(1): 44-47. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Lasry%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19523714
http://www.ncbi.nlm.nih.gov/pubmed/18326715

