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Clinical and demographics profile of glaucoma
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ABSTRACT

BACKGROUND: The purpose of the study was to describe the clinical profile of glaucoma types, treatment modalities,
visual outcomes, and intraocular pressure (IOP) control for patients in Palestine.

MATERIAL AND METHODS: Data collection was done through the hospital record review, which included basic
demographics including file number, age, sex, family history of glaucoma, history of anti-glaucoma and steroid
medication, history of ocular trauma or surgery, etiology of secondary glaucoma and history of systemic illness. All
the patients had a comprehensive eye examination, including visual acuity, intraocular pressure, vertical cup-disc
ratio, and gonioscopy. Data were obtained, tabulated, and organized using Microsoft Excel, and statistical analyses
were done using Wizard Version 1.9.49 by Evan Miller.

RESULTS: There were 100 females with a mean age of 53 and 101 males with a mean age of 67. Primary open-angle
glaucoma and its variants represented 45.3% of all patients, while secondary glaucoma represented 40.3% and pri-
mary angle closure glaucoma represented 10.4%. The prevalence of glaucoma increased with age, and the last visual
acuity (VA) showed that 39.2% of eyes had Normal/near normal VA. The highest average IOP of 25 mm Hg was
recorded among secondary glaucoma patients. Of all glaucoma eyes studied, 64% were on one or two medications,
and the most common surgical procedures performed were peripheral iridectomy 18.2% followed by trabeculectomy
15.5%.

CONCLUSION: Primary open-angle glaucoma (POAG) was the predominant glaucoma. Glaucoma increased si-
gnificantly with advancing age. Pseudoexfoliation and neovascular glaucoma comprised the majority of secondary
glaucoma.
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INTRODUCTION

Glaucoma is a group of eye disorders char-
acterized by progressive optic nerve damage re-
sulting in a characteristic optic disc appearance,
leading to a specific pattern of irreversible visual
field defects and blindness. It is often associated
with elevated intraocular pressure (IOP), although

CORRESPONDING AUTHOR:

it can also occur with normal or low IOP. Ear-
ly detection through regular eye examinations is
crucial since glaucoma is typically asymptomatic
in its early stages. The primary goal of glauco-
ma management is to lower IOP and prevent
further damage through medication, laser therapy,
and surgery.
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Glaucoma is the third leading cause of blindness
worldwide [1]. This study focuses on investigat-
ing the clinical profile and patient characteristics of
glaucoma in Southern Palestine, targeting the He-
bron region. By examining the demographics of
glaucoma cases, this study aims to identify patterns
and can assist clinicians in managing the disease
effectively.

Glaucoma is classified into primary open-angle
glaucoma (POAG), primary angle-closure glauco-
ma (PACG), secondary glaucoma, and congenital
glaucoma. Risk factors include elevated IOD, ad-
vanced age, race, thin central cornea, family history,
myopia, eye trauma, specific structural eye abnor-
malities, and certain medical conditions such as
diabetes, hypertension, and cardiovascular disease.

This study adheres to international guidelines
and terminology, ensuring consistency and compa-
rability with other global studies. By characterizing
glaucoma cases and examining treatment modalities,
visual outcomes, and IOP control, this study aims
to contribute to glaucoma management knowledge
and improve care provided for patients in Palestine.

hile glaucoma prevalence studies have been con-
ducted in other Middle Eastern countries, there is
a lack of local studies in Palestine. This research aims
to fill this gap.

The findings from this study will not only en-
hance the understanding of glaucoma in Pales-
tine but also aid in developing effective screening
and management strategies, ultimately improving
the quality of care for glaucoma patients.

MATERIAL AND METHODS

This is a retrospective, descriptive, and quantita-
tive study over a period of 1 year conducted among
glaucoma patients attending St. John Eye Hospi-
tal, Hebron. The study included all glaucoma pa-
tients who presented to the Glaucoma Unit during
the study period. Data collection was done through
the hospital record review. We carried out the study
following the tenets of the Declaration of Helsinki.

Data collected from patients’ medical records
were the primary demographic data, including file
number, age, sex, family history of glaucoma, histo-
ry of prolonged steroid medication and, history of
any prior ocular trauma or ocular surgery, and his-
tory of any systemic illness. All the patients had
a comprehensive eye examination. The last doc-
umented visual acuity (VA) was obtained using
the Snellen Chart. Intraocular pressure (IOP) was

obtained with the Goldman applanation tonometer
or the Tonopen. The examiner estimated the vertical
cup-disc ratio (CDR) at the slit-lamp using a Volk
90D. A 3-mirror Goldman lens was used for goni-
oscopy. Standard automated perimetry (SAP) was
done with the Octopus perimeter using central 30
degrees, size III white stimulus. Data on anti-glau-
coma medication, filtering surgery or drainage de-
vice, and the etiology of secondary glaucoma were
collected. If both eyes had glaucoma, we included
the data from both eyes in the analysis. If one eye
was diagnosed with glaucoma, we only included
data on the affected eye.

The following definitions for glaucoma
types were used: POAG was defined as open
and normal appearing angle by gonioscopy with
IOP > 21 mm Hg associated with either glaucoma-
tous optic disc (OD) abnormalities or glaucomatous
visual field (VF) abnormalities or with both. Normal
tension glaucoma (NTG) was defined as an open
and normal appearing angle with IOP < 21 mm Hg
associated with either glaucomatous OD abnor-
malities, glaucomatous VF abnormalities, or both.
Ocular hypertension (OHT) was defined as an open
and normal appearing angle by gonioscopy with
IOP > 21 mm Hg associated with normal appearing
OD and average VE Glaucoma suspect was defined
as an IOP > 21 mm Hg associated with suspicious
angle, suspicious OD, and suspicious VE

PACG was defined as an occludable eye with
peripheral anterior synechiae, iridocorneal contact,
and an IOP of 21 mm Hg or more, with glau-
comatous optic nerve damage and VF loss. Sec-
ondary glaucoma: IOP > 21 mm Hg associated
with either glaucomatous OD abnormalities or
glaucomatous VF abnormalities or with both, as-
sociated with a positive history and ocular findings
(e.g., trauma, previous surgery, neovascularization,
inflammation, any ocular or systemic abnormal-
ities that could cause IOP elevation). In addition,
glaucoma, patients with a history of use of topical
steroids (6 months), a history of trauma or ocular
surgery, chronic uveitis, evidence of pseudoexfolia-
tion or pigment dispersion, evidence of intumescent
cataract were grouped under secondary glaucoma.
Congenital glaucoma was defined as idiopathic
glaucoma arising in children under 3 years of age,
and diagnosis was made in the presence of elevated
IOP (measured under general anesthesia) in asso-
ciation with at least one of the following findings:
corneal haze with or without Haab’s striae, enlarged
corneal diameter (> than 12 mm), and an increased
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cup-disk ratio of > 0.4 or significant cupping asym-
metry between both eyes. Juvenile glaucoma was
defined as an idiopathic glaucoma diagnosed in
patients between the ages of 3 and 30 years having
the criteria of POAG.

Visual acuity (VA) was defined as normal or
near-normal visual acuity (NV) with last VA > 6/18,
Moderate visual impairment (MVI) with last
VA < 6/18 and > 6/60, Severe visual impairment
(SVI) with last VA < 6/60 and >3/60, Limited func-
tional vision (LFV) with last VA < 3/60 and > 1/60,
near-total blindness (NTB) with last VA < 1/60
and > perception of light (PL), and total blindness
(TB) with last VA as no perception of light (NPL).
Gonioscopy findings were defined as closed angle
(no visible structures), very narrow angle (Schwal-
be’s line visible), narrow angle (trabecular meshwork
visible), open angle (scleral spur visible), and wide
open angle (ciliary body visible). Cup-disc ratio
(CDR) was defined as normal (0.4—< 0.5), early
cupping (0.6-0.7); moderate cupping (0.7-0.8),
severe cupping (> 0.8), total cupping (1.0).

Data were obtained, tabulated, and organized
using Microsoft Excel 2016, and statistical analyses
were subsequently carried out using Wizard Version
1.9.49 by Evan Miller.

The variables used in the survey were types of

glaucoma, age group, gender, therapeutic approach,
comorbidities, and IOP.

RESULTS

The retrospective study reviewed 208 patient
charts over 1 year. We excluded seven patients who
did not have glaucoma and one prosthetic eye, re-
sulting in 201 patients and 401 eyes. Of the eyes
studied, only 334 eyes were diagnosed as glaucoma-
tous and were included in the study.

Types of glaucoma in the study population are
presented in Table 1. There were 100 females with
a mean age of 53 years + 17.5 (range 3-105),
and 101 males with a mean age of 67 years + 16.6
(range 7-92). Males accounted for 50.2% of pa-
tients, and females represented 49.8%. Primary
open-angle glaucoma and its variants represent-
ed 45.3% of all patients, with almost equal rep-
resentation among females and males, while sec-
ondary glaucoma represented 40.3% of all patients
studied, with higher representation among males
than females. Primary angle closure glaucoma rep-
resented 10.4% of patients, with higher female
representation.

The most common risk factors detected in
our study were patients older than 60 years of
age (62.7%), diabetes mellitus (24.9%), and hy-
pertension (19.4%). Notably, we did not detect
any case mentioning a positive family history of
glaucoma.

Glaucoma types based on age group, last VA,
mean IOD, gonioscopy, visual fields, and CDR
are presented in Table 2. The study showed that
the prevalence of glaucoma increased with age,
and the majority of patients studied (106, 52.8%)
were in the age groups 60-79 years. Last VA showed
that 39.2% of eyes had normal/near normal VA
and 29.9% had mild visual impairment, and 17.7%
had near-total blindness. The highest average IOP of
25 mm Hg was recorded among secondary glauco-
ma patients, followed by 21 mm Hgand 19 mm Hg
among PACG and POAG patients, respectively.

Of studied eyes, the most common gonioscopic
finding was wide open angles — 38.6% and CDR
ratios ranged from total cupping 32.6% to normal
26.3%. The most common VF defects seen were
normal 8.1% and nasal step 8.1%.

Patient treatment modality based on eyes is pre-
sented in Table 3. Of all glaucoma eyes studied,
64% were on one or two medications at their last
visit, while the most common glaucoma treatments
were a combination drop (timolol and carbonic
anhydrase inhibitor) 32.6% followed by prostaglan-
dins 28.4%.

The most common surgical procedures per-
formed were peripheral iridectomy 18.2% followed
by trabeculectomy 15.5%.

POAG and variants (NTG and OHT)

A total of 91 patients and 157 eyes were in-
cluded in the study. Most patients were older than
50 years old, with almost equal representation be-
tween males and females. Most of these patients’ last
VA was normal-moderate visual impairment. CDR
ranged from moderate to total cupping, and the ma-
jority had wide open angles on gonioscopy. Mean
IOP ranged from 15 to 19 mm Hg. The most com-
mon VF defects seen in these patients were nasal
step and arcuate scotoma. The most common sur-
gical procedures performed for these patients were
trabeculectomy and or peripheral iridectomy. Most
POAG and OHT patients used one or two eye
drops, while NTG patients received none. Com-
pliance with drops was 81% for POAG and 80%
for OHT patients. The mean age of patients with
POAG and its variants was 56.3 + 18.9 years.
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Glaucoma type Patients % Males % Females % Eyes %
Primary open angle glaucoma (POAG) 80 39.8% 40 39.6% 40 40.0% 136 40.7%
Normal tension glaucoma (NTG) 3 1.5% 2 2.0% 1 1.0% 6 1.8%
Ocular hypertension (OHT) 8 4.0% 3 3.0% 5 5.0% 15 4.5%
Glaucoma suspect (GS) 5 2.5% 3 3.0% 2 2.0% 9 2.7%
Primary angle closure glaucoma (PACG) 21 10.4% 8 7.9% 13 13.0% 36 10.8%
Congenital glaucoma (CG) 1 0.5% 0.0% 1 1.0% 1 0.3%
Juvenile glaucoma (JG) 2 1.0% 2 2.0% 3 0.9%
Secondary glaucoma (2ry G) 81 40.3% 43 42.6% 38 30.0% 128 38.3%
Aphakic 3 2 1 4

Fuchs 2 1 1 2

Inflammatory 6 4 2 7

Neovascular 14 7% 8 6 20
Pseudoexfoliation 36 17.9 18 18 64
Phacomorphic* 1

Pigmentary 3 2 1 4

Traumatic 6 5 1 i

Post cataract extraction 1 1 1

Post lensectomy 6 2 4 "
Steroid-induced 3 3 5

Secondary ACG 1 1 2

Total 201 50.2% 101 49.8% 100 49.8% 334

*Patient had 2 types of glaucoma (POAG and phacomorphic)

Juvenile glaucoma

Our study included two patients diagnosed
with juvenile glaucoma. Both patients were males
aged 12 and 15 years old. The 12-year-old patient’s
last VA was Normal/near normal in both eyes,
while the 15-year-old patient’s last VA was severe
visual impairment in the left eye (the right eye
was excluded from the study). The IOP ranged
from 15-16 mmHg for both patients. CD ratios
were normal (0.5) and moderate cupping (0.8) for
the 12-year-old patient and the 15-year-old patient,
respectively. The 12-year-old patient’s visual fields
were normal, and no VF was done by the second pa-
tient. Timolol was used by the 12-year-old patient
in both eyes, and the other patient used latanoprost,
and no surgery was performed on either patient.

Glaucoma suspects
A total of 5 patients and 9 eyes with glaucoma
suspects were included in the study. All of these pa-
tients” last VA was normal/near normal; their CDR
was split between regular and moderate cupping on
gonioscopy. The mean IOP was 17 mm Hg. Three
patients had their visual fields done; two were nor-

mal, and one was unreliable. These patients did not
receive any surgical intervention or used any med-
ications.

Primary angle closure glaucoma

A total of 21 patients and 36 eyes with PACG
were included in the study. There were 13 females
and 8 males. Most patients were older than 60
years of age. Most of these patients’ last VA was
between normal-moderate visual impairment, their
CDR ratio ranged from normal to total cupping,
and they had closed angles (G0) on gonioscopy.
The mean IOP was 21 mm Hg. The most common
VF defects seen were the nasal step and central is-
land. A majority of eyes had peripheral iridectomy
and or trabeculectomy done. Most patients used
one, two, or three eye drops, and compliance with
drops was 78%. The mean age of patients with
PACG was 58.5 + 15 years.

Congenital glaucoma
There was one case of congenital glaucoma in
our study: a 22-year-old female with a history of
right congenital glaucoma and buphthalmos. Her
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Table 2. Glaucoma types based on age group, last visual acuity (VA), mean intraocular pressure (I0P), Gonio, visual

field (VF), and cup-disc (CD) ratio

Glaucoma type POAG NTG OHT GS PACG CG JG 2ry G Total %
Age group (201 patients) 80 3 8 5 21 1 2 81 201

0-4 1 1 0.5%
05-09 2 2 1.0%
10-19 2 2 9 13 6.5%
20-29 4 1 1 1 5 12 6.0%
30-39 3 1 1 1 7 13 6.5%
40-49 6 1 3 4 14 7.0%
50-59 10 1 1 2 7 21 10.4%
60-69 23 3 8 17 51 25.4%
70-79 24 1 4 26 55 27.4%
80+ 6 2 2 9 19 9.5%
Last VA (334 eyes)

Normal/near-normal VA (NV) 56 6 12 9 13 2 33 131 39.2%
Moderate visual impairment (MVI) 41 3 14 42 100 29.9%
Severe visual impairment (SVI) 7 1 1 6 15 4.5%
Limited functional vision (LFV) 1 1 1 3 0.9%
Near-total blindness (NTB) 25 4 30 59 17.7%
Total blindness (TB) 6 3 1 16 26 7.8%
Mean I0P 19 15 17 17 21 60 15 25*

Gonio (334 Eyes)

Closed angle 1 28 15 44 13.2%
Very narrow angle 3 2 5 1.5%
Narrow angle 10 1 4 15 4.5%
Open angle 9 2 3 9 23 6.9%
Wide open angle 54 4 10 2 2 1 56 129 38.6%
Undetermined 118 35.3%
VF defect (334 eyes)

Normal 9 8 2 3 2 3 27 8.1%
Arcuate scotoma 12 2 4 18 5.4%
Nasal step 13 3 1 4 6 27 8.1%
Paracentral scotoma 1 1 0.3%
Central island 9 2 5 5 21 6.3%
Total loss 1 1 1 3 0.9%
Unreliable 1" 1 3 4 19 5.7%
Not done 218 65.3%
CD ratio (334 eyes)

Normal 22 1 12 4 9 2 38 88 26.3%
Early cupping 1 4 1 18 5.4%
Moderate cupping 32 5 2 5 3 1 17 65 19.5%
Severe cupping 1 2 4 7 2.1%
Total cupping 63 17 29 109 32.6%
Undetermined 47 14.1%

POAG — primary open angle glaucoma; NTG — normal tension glaucoma; OHT — ocular hypertension; GS — glaucoma suspect; PACG — primary angle closure
glaucoma; CG — congenital glaucoma; JG — juvenile glaucoma; 2ry G — secondary glaucoma; *Mean of 2ry glaucoma includes one phacomorphic glaucoma
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POAG NTG OHT GS PACG CG JG 2ry G Total %
Eyes 136 6 15 9 36 1 3 128 334
Bottles
1 49 5 8 3 40 105 31.4%
2 45 2 17 45 109 32.6%
3 13 1 1 7 28 10.2%
4 2 2 0.6%
No Medication 29 6 1 9 4 1 28 84 25.1%
Medication
Prostaglandins 56 3 13 1 50 123 28.4%
Beta-blockers 28 3 12 2 32 17 17.8%
Alpha-adrenergic agonists 19 1 3 21 44 10.2%
Carbonic anhydrase inhibitors " 2 6 14 33 7.6%
Combination 64 3 17 57 141 32.6%
Miotics 12 3 15 3.5%
Surgery
PI 14 20 13 48 18.2%
ALT 2 1 3 1.1%
Trabeculectomy 18 10 14 42 15.5%
Ahmed valve 1 3 4 1.5%
Molteno’s tube 1 2 3 1.1%
Cyclodiode laser 2 6 8 3.0%
Iridoplasty 3 3 1.1%
Drop compliance* 110 6 12 9 28 1 3 95 264
Drop compliance % 81% 100% 80% 8% 100% 100% 14%

POAG — primary open angle glaucoma; NTG — normal tension glaucoma; OHT — ocular hypertension; GS — glaucoma suspect; PACG — primary angle closure
glaucoma; CG — congenital glaucoma; JG — juvenile glaucoma; 2ry G — secondary glaucoma; Pl — peripheral iridectomy; ALT — argon laser trabeculoplasty;
*Compliance was deducted from records over periods of visits. Prostaglandins: latanoprost or bimatoprost; beta-blockers: timolol; alpha-adrenergic agonists:
brimonidine; carbonic anhydrase inhibitors: dorzolamide or acetazolamide; combination: dorzolamide + timolol; miotics: pilocarpine

IOP was 60 mm Hg, and she was blind in that eye.
The patient was put on drops but never used them.
She was advised that she might need diode-laser
treatment and possible tube surgery.

Secondary glaucoma

A total of 81 patients and 128 eyes with sec-
ondary glaucoma were included in the study.
Most patients were older than 60, with 30% fe-
males and 42.6% males. Most of these patients’ last
VA was between Normal VA and moderate visual
impairment; their CDR was average in 38 cases
and total cupping (1.0) in 29 cases, and they had
wide-open angles (G4) on gonioscopy. The mean
IOP was 25 mm Hg. A majority of eyes had periph-
eral iridectomy and or trabeculectomy done. Most
patients used one of two eye drops; compliance with
drops was 74%. The most common types of second-
ary glaucoma were pseudoexfoliation, with 17.9%,

and neovascular, with 7% of all glaucoma types.
The mean age of patients with secondary glaucoma
was 62.7 + 19.3 years.

Overall, this study provides a preview into
the prevalence and characteristics, clinical profiles,
and treatment patterns of glaucoma patients seen at
St. John’s Eye Hospital, Hebron, Palestine.

DISCUSSION

This was a cross-sectional retrospective descrip-
tive study to determine the characteristics of glau-
coma patients at St. John’s Eye Hospital, Hebron,
over one year.

Glaucoma is not a single disease entity of raised
intraocular pressure (IOP) only but a complex
disorder that is characterized by diverse clinical
and histopathological manifestations, leading to
gradual visual loss in the majority of cases, which
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is irreversible and permanent. Despite its numer-
ous presentations, glaucoma is still diagnosed by
raised IOP, disc changes, field changes, and loss of
the retinal nerve fiber layer. Raised IOP is the only
treatable factor in glaucoma, which can be lowered
by medical means, laser treatment, or surgery.

Glaucoma is the third leading cause of blindness
worldwide [1]. Regarding the visual acuity observed
in our study, 69.1% of participants showed average
or moderate visual impairment at their last pres-
entation. The percentages of cases with near-total
blindness and total blindness at the last presenta-
tion were 17.7% and 7.8%, respectively, which is
not in accordance with world data. There were no
significant differences in gender regarding the last
visual acuity.

There was no significant difference in gender
regarding all types of glaucoma in our study. Male:
female ratio was almost 1:1. This finding was incon-
sistent with other studies where male predominance
was seen in some studies, and some studies showed
female predominance [2, 3].

POAG patients in our study (including NTG,
OHT, and juvenile glaucoma) comprised 45.3%
of the patients, and PACG constituted 40.3% of
patients. These findings are consistent with many
Western studies [4]. However, population-based
studies from Asia and the Far East, such as China
and India, report that PACG is more prevalent than
open-angle glaucoma [5-8]. The study also revealed
that about 20.5% of the patients were under 40
years of age, indicating that glaucoma occurs at
a younger age in our population compared to oth-
er populations. Cheng et al. [9] found that angle
closure glaucoma is found more in women. Our
study showed the same results with 13% females
and 7.9% males.

Prevalence of glaucoma was shown to increase
with advancing age in our population: 7% in 4049
years, 10.4% in 50—59 years, 25.4% in 60—69 years,
and 27.4% in 7079 years. However, the prevalence
decreased to 9.5% in 80+ years. This observation
was seen in other studies [3, 10]. Increasing age
is considered a significant risk factor for glauco-

a [11]. The mean age recorded in our study was
61.2 + 18.2 years. This result is in concordance with
other studies [12, 13]. The mean age for females was
53 + 17.5 years, and for males, 67 + 16.6 years.

Most patients in this study (64%) were using
one or two glaucoma medications at their most
recent clinical visit. A large proportion of patients
still required medications even after surgery. Pros-

taglandins and combination drops were the most
commonly used medications, while miotics were
used the least. Peripheral iridectomy was the most
frequently performed surgery, followed by trabec-
ulotomy. Approximately 33% of eyes in the study
underwent at least one glaucoma surgery, excluding
NTG, OHT, and juvenile glaucoma.

Qiao et al. [14] Beijing study and Aponte et al.
[15] Olmstead County study found that traumatic
and surgical causes of childhood glaucoma were
the most common. Our study does not confirm
the role that trauma plays in childhood glaucoma.

Our study showed that pseudoexfoliation glau-
coma formed the third largest group of glaucoma
patients, with 17.9% of all patients studied. Various
studies show the prevalence of pseudoexfoliation
glaucoma as 5.2% [16], 13% [17], and 50% [18].

We observed a mean IOP of 25 mm Hg in
the secondary glaucoma group, 19 mm Hg in
the POAG group, and 21 mm Hg in the PACG
group. Similar observations were made by Meena
etal. [19].

Visual field defects varied significantly based on
the type of glaucoma, but nasal step and arcuate
scotoma were the most common.

Finally, it is worth mentioning that around 2.7%
of the patients were labeled as glaucoma suspects.

Several limitations need to be acknowledged in
this study, including missing data and the study’s
retrospective nature. Moreover, the presence of dif-
ferent physicians who measured intraocular pres-
sures and assessed the vertical CDR resulted in sig-
nificant interobserver variability. Another potential
limitation was the possibility of differences in the di-
agnosis of glaucoma between fellow eyes, leading to
altered prevalence rates among various subgroups.
Additionally, this study’s limitations include its hos-
pital-based design and small sample size, which may
restrict the generalization of the findings. Nonethe-
less, we consider these findings as a baseline for fu-
ture more extensive population-based studies aimed
at establishing the true incidence and prevalence of
glaucoma in Palestine.

CONCLUSION
POAG (including normal tension and OHT)
was the predominant glaucoma. The proportion
of glaucoma increased significantly with advancing
age. Pseudoexfoliation and neovascular glaucoma
accounted for the majority of secondary glauco-
ma. On their last visit, most patients had normal
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to near-normal visual impairment. Most patients
used one or two drops, while the most common
glaucoma treatments were a combination drop fol-
lowed by prostaglandins. The most frequent surgical
procedures were peripheral iridectomy and trabec-
ulectomy.

Data availahility statement
All data is available.

Ethics statement

The author was following the tenets of the Declara-
tion of Helsinki.

Conflict of interest
Author declare no conflict of interest.

Funding
None declared.

Acknowledgments
Nil.

REFERENCES

1. Flaxman SR, Bourne RRA, Resnikoff S, et al. Vision Loss Expert
Group of the Global Burden of Disease Study. Global causes of
blindness and distance vision impairment 1990-2020: a system-
atic review and meta-analysis. Lancet Glob Health. 2017; 5(12):
€1221-e1234, doi: 10.1016/S2214-109X(17)30393-5, indexed in
Pubmed: 29032195.

2. Paudyal I, Thapa SS, Paudyal G, et al. Glaucoma at a tertiary
referral eye hospital in Nepal. Nepal J Ophthalmol. 2011; 3(2):
123-127, doi: 10.3126/nepjoph.v3i2.5263, indexed in Pubmed:
21876584.

3. Mehta M, Mehta S, Bajaj S. Clinical Profile, Sub-types and Risk
Factors among Glaucoma Patients in a Tertiary Hospital in Central
India. Int J Sci Stud. 2017; 4(11): 107-112.

4. Quigley HA, Broman AT. The number of people with glau-
coma worldwide in 2010 and 2020. Br J Ophthalmol. 2006;
90(3): 262-267, doi: 10.1136/bj0.2005.081224, indexed in
Pubmed: 16488940.

5. Foster PJ, Johnson GJ. Glaucoma in China: how big is
the problem? Br J Ophthalmol. 2001; 85(11): 1277-1282,
doi: 10.1136/bjo.85.11.1277, indexed in Pubmed: 11673287.

6. Dandona L, Dandona R, Mandal P, et al. Angle-closure glau-
coma in an urban population in southern India. The Andhra
Pradesh eye disease study. Ophthalmology. 2000; 107(9):
1710-1716, doi: 10.1016/s0161-6420(00)00274-8, indexed in
Pubmed: 10964834.

Foster PJ. The epidemiology of primary angle closure and asso-
ciated glaucomatous optic neuropathy. Semin Ophthalmol. 2002;
17(2): 50-58, doi: 10.1076/soph.17.2.50.14718, indexed in
Pubmed: 15513457.

Vijaya L, George R, Arvind H, et al. Prevalence of primary angle-clo-
sure disease in an urban south Indian population and comparison
with a rural population. The Chennai Glaucoma Study. Ophthalmolo-
gy. 2008; 115(4): 655-660.e1, doi: 10.1016/j.ophtha.2007.05.034,
indexed in Pubmed: 17869343.

Cheng JW, Zong Y, Zeng YY, et al. The prevalence of primary angle
closure glaucoma in adult Asians: a systematic review and me-
ta-analysis. PLoS One. 2014; 9(7): 103222, doi: 10.1371/journal.
pone.0103222, indexed in Pubmed: 25057993.

. Kyari F, Entekume G, Rabiu M, et al. Nigeria National Blindness

and Visual Impairment Study Group. A Population-based survey
of the prevalence and types of glaucoma in Nigeria: results from
the Nigeria National Blindness and Visual Impairment Survey. BMC
Ophthalmol. 2015; 15: 176, doi: 10.1186/s12886-015-0160-6,
indexed in Pubmed: 26653326.

. McMonnies CW. Glaucoma history and risk factors. J Optom.

2017; 10(2): 71-78, doi: 10.1016/j.0ptom.2016.02.003, indexed
in Pubmed: 27025415.

. Baskaran M, Foo RC, Cheng CY, et al. The Prevalence

and Types of Glaucoma in an Urban Chinese Population: The Sin-
gapore Chinese Eye Study. JAMA Ophthalmol. 2015; 133(8):
874-880, doi: 10.1001/jamaophthalmol.2015.1110, indexed in
Pubmed: 25974263.

. Razai MS, Jackson DJ, Falama R, et al. The clinical characteristics

of patients with glaucoma presenting to Botswana healthcare
facilities: an observational study. BMJ Open. 2014; 4(12):
€005965-408, doi: 10.1136/bmjopen-2014-005965, indexed in
Pubmed: 25472657.

. Qiao CJ, Wang LH, Tang X, et al. Epidemiology of hospitalized

pediatric glaucoma patients in Beijing Tongren Hospital. Chin Med
J. 2009; 122(10): 1162-1166, indexed in Pubmed: 19493464.

. Aponte EP, Diehl N, Mohney BG. Incidence and clinical charac-

teristics of childhood glaucoma: a population-based study. Arch
Ophthalmol. 2010; 128(4): 478-482, doi: 10.1001/archophthal-
mol.2010.41, indexed in Pubmed: 20385945.

. Eid TM, el-Hawary |, el-Menawy W. Prevalence of glaucoma

types and legal blindness from glaucoma in the western region
of Saudi Arabia: a hospital-based study. Int Ophthalmol. 2009;
29(6): 477-483, doi: 10.1007/s10792-008-9269-4, indexed in
Pubmed: 18853106.

. Krishnadas R, Nirmalan PK, Ramakrishnan R, et al. Pseudo-

exfoliation in a rural population of southern India: the Aravind
Comprehensive Eye Survey. Am J Ophthalmol. 2003; 135(6):
830-837, doi: 10.1016/s0002-9394(02)02271-7, indexed in
Pubmed: 12788123.

. Arvind H, Raju P, Paul PG, et al. Pseudoexfoliation in

South India. Br J Ophthalmol. 2003; 87(11): 1321-1323,
doi: 10.1136/bjo0.87.11.1321, indexed in Pubmed: 14609823.

. Meena M, Gupta V, Jagswal S. Prevalence of primary open angle

and primary angle closure glaucoma in patients with their outcome
after medical and surgical treatment at department of ophthal-
mology of MB hospital, Udaipur, Rajasthan. Ind J Clin Experim
Ophthalmol. 2019; 5(4): 512-516, doi: 10.18231/j.ijce0.2019.120.

www.journals.viamedica.pl/ophthalmology _journal


http://dx.doi.org/10.1016/S2214-109X(17)30393-5
https://www.ncbi.nlm.nih.gov/pubmed/29032195
http://dx.doi.org/10.3126/nepjoph.v3i2.5263
https://www.ncbi.nlm.nih.gov/pubmed/21876584
http://dx.doi.org/10.1136/bjo.2005.081224
https://www.ncbi.nlm.nih.gov/pubmed/16488940
http://dx.doi.org/10.1136/bjo.85.11.1277
https://www.ncbi.nlm.nih.gov/pubmed/11673287
http://dx.doi.org/10.1016/s0161-6420(00)00274-8
https://www.ncbi.nlm.nih.gov/pubmed/10964834
http://dx.doi.org/10.1076/soph.17.2.50.14718
https://www.ncbi.nlm.nih.gov/pubmed/15513457
http://dx.doi.org/10.1016/j.ophtha.2007.05.034
https://www.ncbi.nlm.nih.gov/pubmed/17869343
http://dx.doi.org/10.1371/journal.pone.0103222
http://dx.doi.org/10.1371/journal.pone.0103222
https://www.ncbi.nlm.nih.gov/pubmed/25057993
http://dx.doi.org/10.1186/s12886-015-0160-6
https://www.ncbi.nlm.nih.gov/pubmed/26653326
http://dx.doi.org/10.1016/j.optom.2016.02.003
https://www.ncbi.nlm.nih.gov/pubmed/27025415
http://dx.doi.org/10.1001/jamaophthalmol.2015.1110
https://www.ncbi.nlm.nih.gov/pubmed/25974263
http://dx.doi.org/10.1136/bmjopen-2014-005965
https://www.ncbi.nlm.nih.gov/pubmed/25472657
https://www.ncbi.nlm.nih.gov/pubmed/19493464
http://dx.doi.org/10.1001/archophthalmol.2010.41
http://dx.doi.org/10.1001/archophthalmol.2010.41
https://www.ncbi.nlm.nih.gov/pubmed/20385945
http://dx.doi.org/10.1007/s10792-008-9269-4
https://www.ncbi.nlm.nih.gov/pubmed/18853106
http://dx.doi.org/10.1016/s0002-9394(02)02271-7
https://www.ncbi.nlm.nih.gov/pubmed/12788123
http://dx.doi.org/10.1136/bjo.87.11.1321
https://www.ncbi.nlm.nih.gov/pubmed/14609823
http://dx.doi.org/10.18231/j.ijceo.2019.120

