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Abstract

Background: Primary open-angle glaucoma (POAG) is the commonest cause of irreversible blindness. Most hospitals in 
Nepal are carrying out opportunistic glaucoma screening for those attending hospitals for any eye consultation. However, 
there are no reports detailing the visual damage at the time of diagnosis confi rming the early detection of cases.
Objectives: This study aimed to investigate the clinical features and visual status at the time of diagnosis of POAG in the 
Nepalese population.
Methods: We evaluated 173 newly diagnosed consecutive cases of POAG from three hospitals across Nepal. Glaucoma 
evaluation was carried out detailing the fi ndings of visual acuity and visual fi elds. Continuous data were presented as 
means and standard deviations (SD) and categorical data as proportions (95% CI). Unpaired t-tests compared continuous 
variables with p value set at a 5% level of signifi cance.
Results: Out of total patients, 82.1% were diagnosed incidentally while they visited the hospital for symptoms not 
expected to be for glaucoma. Only 9.8% of cases were aware of them being at risk of developing glaucoma and thus 
attended hospitals for regular check-up. Visual fi eld examination revealed mean scores of mean deviation (MD) as low as 
-13.24 dB and pattern standard deviation of 7.34 dB. Glaucoma hemifi eld test was outside normal limits in 61.5% of eyes 
tested. Additionally, 4.7% patients were blind.
Conclusion: POAG cases presented late with signifi cant visual damage. Existing opportunistic screening for glaucoma in 
Nepal needs to be combined with community-based glaucoma awareness programs to bring more people to hospital at 
the early stage of the disease. 
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INTRODUCTION

Glaucoma is the second leading cause of blindness, 
outdistanced only by cataract1. Unlike cataract, it 

gives rise to irreversible blindness2,3. Primary open-angle 
glaucoma (POAG) is commonly seen globally including 
Nepal4-8. In 2010, almost 45 million people were affected 
by POAG worldwide; of these, 4.5 million (10%) likely 

were blind9. Various risk factors for POAG include 
intraocular pressure (IOP), myopia, age, race, genetic 
factors, hypertension, and diabetes10-13. 

Indeed, POAG is often called “the silent thief of vision” 
because the disease lacks alarming symptoms14. 
Unaware of their clinical problem, affl icted individuals 
do not seek medical advice until the vision is severed 
or the visual loss is detected accidentally. Therefore, it is 
crucial that glaucoma screening be conducted regularly 
to help manage the condition at the earliest. 

Eye care in Nepal focuses on carrying out screening 
programmes for glaucoma in the eye out-patient 
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departments (OPD) and during surveys or mobile 
camps with the goal to detect glaucoma (especially 
POAG) at an early stage so as to prevent blindness6,15. 
However, reports demonstrating the visual status at 
presentation are scarce8 and no reports are available on 
detailed visual fi eld damage at the time of diagnosis. It 
is of paramount importance to know the visual status of 
POAG at diagnosis and as this would suggest us whether 
the goal of detecting POAG at an early stage has been 
achieved. The present study aimed to investigate the 
presenting clinical features and visual status of POAG at 
the time of diagnosis.

METHODS
This descriptive study aimed to evaluate the clinical 
presentation and visual status of newly diagnosed cases 
of POAG presenting to the hospitals. We included POAG 
participants who were enrolled as ‘cases’ in our previous 
case-control study13 where we computed the sample 
size after reviewing several published data on the 
association of diabetes and hypertension with POAG16-18. 
However, we used the proportion of hypertension in 
control groups17, which was 0.12, with an odds ratio (OR) 
of 2.4, and we assumed that correlation between cases 
and controls was 0.22519 which allowed us to obtain a 
sample size of a minimum of 168 cases. We determined 
the sample size with power of 90% at a 95% confi dence 
interval. POAG cases were enrolled usinga consecutive 
non-random sampling technique.

We carried out this study in three hospitals located in 
central (Kathmandu), western (Pokhara) and far-western 
(Dhangadhi) regions of Nepal. Study centres were 
Nepal Medical College and Teaching Hospital, Geta Eye 
Hospital and Himalaya Eye Hospital. 

This study covered adults (≥15 years) with newly 
diagnosed POAG from our earlier study13. We included 
this age group because there are no reports from Nepal 
that indicate a minimum age for onset of POAG. Chronic 
illnesses are known to occur early in life before clinical 
manifestations appear20 which often become apparent 
only after decades20. As POAG is a chronic disease, 
we anticipated this disease to occur in younger age 
groups and wanted to determine the minimum age 
distribution of the disease. Nepal being a multiethnic 
society, also has a distinct pattern of distribution of 
different ethnic populations in the regions where the 
study was performed. We therefore enrolled participants 
belonging to ethnic groups such as Newars, Brahmins, 
Gurungs, and Tharus.

INCLUSION AND EXCLUSION CRITERIA
We enrolled adults with newly diagnosed POAG 
belonging to the aforementioned ethnic groups during 
the study period of February 2010 to May 2011. We 
excluded individuals with secondary glaucoma, narrow 
angles, previous ocular surgeries, ocular pathologies 
that obscure the view of the optic nerve head, and 
pathologies that could alter intraocular pressure 
(e.g. uveitis and high refractive errors >5 dioptre and 
astigmatism).

ENROLMENT PROCESS 
Adult patients attending general eye OPDs were 
referred to the glaucoma clinic for glaucoma evaluation, 
if they were suspected to have POAG on the basis of (1) 
large cup to disc ratio (CDR) >0.4, (2) asymmetry of cup 
to disc ratio >0.2 in two eyes, (3) intraocular pressure 
(IOP) ≥23 mm Hg and/or (4) gave strong family history of 
glaucoma. Those confi rmed to have POAG were enrolled 
in the study. 

GLAUCOMA EVALUATION
A pre-designed questionnaire was administered by a 
trained interviewer to collect clinical history including 
questions relating to reason for hospital visit, symptoms, 
present and past illness and medical history. Presenting 
visual acuity for distance and near (with existing optical 
correction if any) was assessed by ophthalmic assistants 
using internally illuminated Snellen’s vision chart. 
Optometrist performed retinoscopy and subjective 
refraction for participants whose presenting visual 
acuity was less than 6/6 in either eye. 

Next, an Ophthalmologist performed a detailed 
evaluation of the anterior and posterior segment 
using Haag-Streit slit lamp and fundus biomicroscopy 
was performed with a +90 Dioptre (D) lens at ×16 
magnifi cation to evaluate the optic disc. The pupils were 
dilated using 1% tropicamide and 2.5% phenylephrine, 
only if the view of the fundus was not satisfactory due to 
small pupil <3 mm diameter21. The vertical cup-to-disc 
ratio (VCDR) was measured as the parameter to assess 
structural glaucomatous change. The margins of the 
cup were identifi ed by viewing the point of maximum 
inflection of the vessels crossing the neuro-retinal 
rim. The vertical dimensions of the disc and cup were 
measured using a continuously adjustable vertical light 
beam and a scale calibrated in millimetres; diameters 
were then multiplied by magnifi cation correction factor 
1.33 for +90 D lens22. Any notching, disc haemorrhage, 
peripapillary changes and retinal nerve fi bre layer 
defects were recorded. 
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Intraocular pressure was measured using Goldmann 
applanation tonometer, for three times in succession 
for each eye and an average of three measurements 
was used for data analysis. Gonioscopy was performed 
using Goldmann 3-mirror contact lens and visual fi elds 
were tested using static automated, white-on-white 
perimeter (Humphrey Field Analyser, Carl Zeiss Meditec, 
Germany) with correcting lens for refractive error. To 
ensure uniformity and prevent examination error and 
bias, a full threshold 24-2 program was applied which 
was routinely used in all the three hospitals. The visual 
fi eld test was repeated when the patient reliability index 
was unsatisfactory (i.e., fi xation loss > 20% and/or false 
positive and false negative indices exceeding 33%) or 
glaucoma hemifi eld test (GHT) result was outside normal 
limits. 

DIAGNOSTIC CRITERIA
In accordance with a modifi ed Shaffer’s classifi cation, 
we labelled the angle of the anterior chamber as ‘open 
angle’ when we observed a grade III or grade IV angle23.

Intraocular pressure ≥ 23 mmHg was considered high 
and < 23 mm Hg was considered within normal range24. 
The minimum criteria for diagnosis of compatible 
glaucoma visual fi eld defect was considered as a GHT 
outside normal limits together with a cluster of four 
or more contiguous points with p<5% on the pattern 
standard deviation plot (PSD) not crossing the horizontal 
meridian25. 

Confi rmation of glaucoma diagnosis was made on the 
basis of signs of structural damage of optic disc and 
compatible glaucomatous visual fi eld defect, with raised 
intraocular pressure at least in one eye26. Diagnosis of 
POAG without visual fi eld changes were made only 
when CDR was ≥ 0.7 with IOP > 30 mmHg. 

DATA ANALYSIS
We present continuous data as means and standard 
deviations (SD) and categorical data as proportions (95% 
CI). We used unpaired t-tests to compare continuous 
variables and p value set at 5% level of signifi cance. 
Statistical analysis was conducted using SPSS software, 
version 17.

ETHICAL APPROVAL AND CONSENT
The Nepal Health Research Council approved this study. 
All study participants were informed about the study and 
its purpose and were given a detailed explanation of the 
examination procedure. All participants gave informed 
consent. We also explained that participants could 

withdraw from the study at any time. POAG patients 
were treated with either anti-glaucoma medication 
or fi ltering surgery. Participants who could not afford 
treatment were treated free of cost at the participating 
hospitals.

RESULTS

DEMOGRAPHIC FEATURES OF POAG 
PATIENTS
Table 1 demonstrates the demographic features of 
173 POAG patients enrolled in the study. Out of 173 
participants, 71.1% were male and 28.9% were female. 
Regarding ethnicity distribution, Brahmins constituted 
27.7%, Newars 31.2%, Gurungs 24.9% and Tharus 
were 16.2%. Over 70% of participants with POAG were 
between 36 to 75 years of age. Though this study has 
chosen to enrol all participants ≥15 years with POAG, 
there was only one participant who was under 30 years 
of age and rest were > 30 years (Table 1).

REASON FOR ATTENDING HOSPITAL
Among all POAG patients, 60.7% visited the hospital 
for either vision-related symptoms or other unspecifi c 
symptoms related to eyes. Only 9.8% came for regular 
glaucoma evaluation as they were suspected to have 
glaucoma earlier and/or had a positive family history of 
glaucoma (Table 2).

CLINICAL FEATURES
Symptoms:
Table 3 illustrates the clinical symptoms of the study 
participants. The most common symptom was blurred 
near vision accounting for 82.7%. Some participants 
even came with diminished side vision (9.2%). 

VCDR and IOP:
Mean IOP was 27.9 (SD= 3.15) mmHg in males and 26.7 
(SD= 3.89) mmHg in females (p=0.998). Mean VCDR in 
males and females was 0.7 (SD= 0.18) and 0.6 (SD=0.21), 
respectively (Table 3). 

Visual fi elds:
Table 4 shows the mean scores of global indices and 
GHT results. The mean of mean deviation (MD) that 
indicates an overall decibel value of each tested retinal 
point suggesting loss of visual fi eld, was -13.24 (SD= 
-9.0). Mean corrected pattern standard deviation (CPSD), 
the corrected visual fi eld pattern after deducting short 
term fl uctuation (SF) was 6.65 (SD=4.2). We specifi cally 
looked for visual fi eld defect patterns of 16 patients 
who came with subjective visual fi eld loss so as to see 
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whether their complaints were corresponding with the 
fi ndings. All thirty two eyes of 16 POAG patients revealed 
severe loss of peripheral visual fi elds sparing just the 
central 20-30 degree. In rest of the patients, commonly 
seen visual fi eld defect were arcuate defect, nasal step 
defect, paracentral defect within 10-20 degree fi eld 
and generalized peripheral constriction of visual fi eld. 
Among total eyes undergoing the visual fi eld tests, 61.5% 
revealed GHT outside normal limits. Visual fi eld results of 
nine (2.8%) eyes of fi ve patients (two eyes of four and a 
single eye of one patient) were not incorporated in this 
report due to an unsatisfactory reliability index despite 

Table 1: Demographic and clinical characteristics of POAG cases

Variables Number of Patients Percentage (95% CI)

Gender

Men 123 71.1 (64.4; 77.8)

Women 50 28.9 (22.2; 35.6)

Ethnicity

Brahmin 48 27.7 (21.0; 34.3)

Newar 54 31.2 (24.3; 38.1)

Gurung 43 24.9 (18.5; 31.3)

Tharu 28 16.2 (10.7; 21.7)

Age group

*15-35 years 13 7.5 (3.6; 11.4)

36–55 years 55 31.8 (24.9; 38.7)

56–75 years 82 47.4 (39.9; 54.8)

>75 years 23 13.3 (8.2; 18.4)

Mean age (SD) 58.9 (14.4)

*Only one patient in this group was under 30 years

Table 2: Reasons for attending eye outpatient department

Reason Number Percentage

Have eye problems (symptoms) 105 60.7*

Accompanying family member to hospital, so taking opportunity 37 21.4*

Came for regular check-up (family history of glaucoma) 17 9.8

Referred by physician 14 8.1

Total 173 100.0

*These cases were detected incidentally

a repeated test. The visual fi eld test could not be carried 
out in 7.5% of total eyes due to visual acuity < 6/60 and/
or loss of central vision.

Visual acuity:
Table 5 illustrates the severity of visual acuity as classifi ed 
by the International Council of Ophthalmology27. 
We analysed the best corrected vision in the better 
eye. Among total eyes, 6.9% had moderate visual 
impairment, 2.9% had severe visual impairment and 
4.7% were legally blind.
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Table 3: Clinical features of POAG patients

Clinical parameter Number of Patients Percentage (95% CI)

Vision-related symptoms*

Blurred near vision 143 82.7 (77.2; 88.3)

Diminished distance vision 36 20.8 (14.6; 26.9)

Loss of side vision 16 9.2 (4.9; 13.5)

Symptoms unrelated to vision

Headache 70 40.5 (33.2; 47.8)

Ocular pain 42 24.3 (17.9; 30.7)

Watering 24 13.8 (8.7; 18.9)

Itching 21 12.1 (7.2; 16.9)

Redness 18 10.4 (5.8; 14.9)

Others 19 10.9 (6.3; 15.5)

VCDR**  Mean (SD) p value#

Men 0.7 (0.18)  p=0.999

Women 0.6 (0.21)

IOP***

Men 27.9 (3.15) mmHg  p=0.998

Women 26.7 (3.89) mmHg

*Each person had more than one symptom

** Vertical cup-to-disc ratio ***Intraocular pressure # Unpaired t-test

Table 4: Visual fi eld changes: Global indices and Glaucoma hemifi eld test 

Global Indices Mean in dB (SD)

Mean deviation (MD) -13.24 (-9.0)

Pattern standard deviation (PSD) 7.34 (2.8)

Short-term fl uctuation (SF) 2.52 (0.9)

Corrected pattern standard deviation (CPSD) 6.65 (4.2)

Glaucoma Hemi-fi eld Test Number of eyes (%)

Outside normal limit 197 (61.5)

Borderline 59 (18.4)

Generalized reduction in sensitivity 17 (5.4)

Within normal limit  38 (11.9)

*Unsatisfactory reliability index 9 (2.8)

Total eyes tested 320 (100)

#End-stage disease (HFA not done) 26 (7.5%)

*Test result was not reliable even after repetition, so not considered for evaluation.

#Unable to perform HFA due to loss of central vision and visual acuity< 6/60.

Table 5: Best corrected visual acuity in better eye of POAG cases

Range of visual acuity Number of Cases Percentage 95% CI

6/6–6/18 (Mild/normal vision) 148 85.5 80.3; 90.8

6/24–6/60 (Moderate visual impairment) 12 6.9 3.1; 10.6

5/60–3/60 (Severe visual impairment) 5 2.9 0.4; 5.4

2/60–NPL or visual fi eld <100 (Legally blind) 8 4.7 1.5; 7.8

Total 173 100.0
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DISCUSSION
Although there were almost equal number of males and 
females attending the hospitals during the study period, 
the frequency of POAG was seen 2.5-fold higher in males 
as compared to females. There are some studies that 
show men being affected more frequently than their 
counterparts by POAG whereas others show no statistical 
difference between men and women10,28,29. One reason 
for having signifi cantly higher number of men with POAG 
in our study could be addressed by the fact that women 
in Nepal utilize the health services less frequently than 
men30. Our result suggests that the frequency of POAG 
could rise in people aged 35 years and above because 
over 70% of POAG cases in our study belonged to the 36-
75 years age group showing increasing pattern with age. 
Earlier reports reveal a similar pattern of occurrence of 
POAG that rises with age10,28. Nonetheless, we had fewer 
cases of POAG >75 years of age which could probably 
be explained by low average life expectancy in Nepal31.

Current glaucoma screening in Asia relies on patients 
who come to hospital for other ocular complaints26 

which was refl ected in our study as well. A majority of 
people visited the hospital for eye problems related 
mostly to vision and other non-specifi c symptoms. 
Interestingly, 21.4% of our participants had their eyes 
tested while accompanying a family member to the 
hospital even though they had no eye problems. 
This fi nding suggests that such people would easily 
have missed the opportunity for an eye examination. 
Therefore, periodic and general eye examinations are 
crucial for asymptomatic individuals as well, especially 
if they belong to a high-risk category32. However, such 
examinations are feasible only if the population is aware 
of POAG and does not rely solely on symptoms to seek 
care.

Only 9.8% of total patients in our study came to hospital 
for periodic glaucoma test as they were either suspected 
to have glaucoma during their earlier visits to hospital 
and/or had a positive family history of glaucoma. A 
smaller proportion of people coming to hospital for 
regular glaucoma test may indicate poor awareness 
of glaucoma or barriers to seeking health care in the 
community. This fi nding is not surprising for a country 
like Nepal which lacks a national health screening policy 
unlike many high income nations33,34 where people are 
brought to hospital for regular checkups. Additionally, 
Nepal also lacks National Health Insurance policy that 
covers the cost of health care, preventing high out-of-
pocket payments that are often the cause for not seeking 
health care in Nepal35.

Realizing the need for a health insurance policy, the 
Government of Nepal has drafted a policy for health 
insurance but is still at trial phase35. Patients referred 
by physicians were just 8.1%, which is a low number 
given the rising burden of non-communicable diseases 
in Nepal36. There is increasing prevalence of both 
hypertension and diabetes, which may often associate 
with retinopathies and glaucoma13. We should have 
been seeing more referrals from general physicians but 
the referral system has not yet improved in Nepal. Poor 
referrals to hospitals have also been reported earlier37.

Often a case of POAG is detected accidentally while 
patients present to hospitals with some other unspecifi c 
symptoms or for a simple eye test for glass prescription 
because of its asymptomatic nature till the very end 
stage of the disease38. This was clearly refl ected in our 
study that revealed 82.7% of POAG cases presented to 
hospital with diffi culty in near vision. Another tertiary 
hospital in Nepal reports similar fi ndings among newly 
diagnosed POAG patients presenting to hospital 
eye OPD8. This fi nding was not unexpected as large 
proportions of our participants were ≥40 years of age 
and would need glasses for presbyopia. Only 20.8% of 
our participants complained of diminished distance 
vision. This is normal because POAG spares central 
vision until the late stage of the disease. Thus, POAG 
patients usually have good distance vision and often do 
not notice a decline of peripheral vision14. Remarkably, 
9.2% of POAG patients in this study complained about 
decreased side vision indicating peripheral visual fi eld 
loss which was later confi rmed by visual fi eld testing 
that revealed a signifi cant loss of peripheral visual fi eld. 
Furthermore, 40.5% of our participants complained of 
headache and 24.3% had eye pain. These could have 
been early symptoms of POAG38 but they are mostly 
overlooked during hospital visits because headaches 
and ocular pain can result from many other conditions39 

e.g. tiredness and migraine or cluster headaches. 

According to the American Academy of Ophthalmology, 
the inclusion of glaucoma screening in a comprehensive 
adult eye evaluation is the most effective way of 
diagnosing glaucoma, especially for high-risk individuals 
and patients older than 40 years of age40. Our study 
detected POAG mostly in patients who are 35 years and 
above, suggesting that every adult ≥35 years attending 
the eye OPDs should have an opportunity for glaucoma 
screening, irrespective of their symptoms.

Although mean VCDR and mean IOP were slightly higher 
among males, they were not statistically signifi cant. 
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Earlier reports also show similar non-signifi cant 
differences of mean IOP and VCDR among males and 
females41,42. The mean of MD in our study showed that 
the decibel value of the retinal threshold decreased to as 
low as -13.24 (SD= -9.0) dB, which suggests a considerable 
overall visual fi eld loss. Usually, an MD of -2.00 dB or less 
suggests glaucoma43. Our fi nding therefore agrees with 
earlier reports21,44. The mean PSD was 7.34 (SD= 2.8) dB, 
suggesting variability in the patients’ response or actual 
visual fi eld abnormality43. We excluded variability in 
patients’ response by assessing the mean CPSD, which 
was 6.65 (SD= 4.2) dB. This CPSD value represents an 
irregular visual fi eld pattern resulting from actual fi eld 
loss after deducting the SF or variability of the patient’s 
response to the test43. In this study, mean SF was 2.52 
(SD= 0.9), which is marginally higher compared with 
other studies21,44. However, the mean CSPD in our study 
was similar to that reported earlier21,45. Among POAG 
patients undergoing a visual fi eld test, 61.5% showed 
GHT outside normal limits. Although, visual fi elds of 38 
eyes (11.9%) were within the normal limits, they were 
diagnosed as POAG on the basis of a large VCDR (≥0.7) 
and IOP higher than 30 mmHg, which means that POAG 
was detected before any visual fi eld changes occurred. 
In this respect, our results disagree with an Indian study46 

that reported 75% of eyes outside normal limits and 
25% with either borderline or generalized reduction of 
sensitivity. This difference could be due to the fact that 
our study was conducted among those who came to 
hospital for general eye problems and were screened for 
glaucoma; as a result they may have been identifi ed at 
an earlier stage of the disease. Of total eyes with POAG, 
7.5% could not be considered for a visual fi eld test due 
to poor vision or loss of central vision concurring with 
the result originating from India46. With the fi nding of 
mean MD as low as -13.24 dB, the mean PSD 7.34 dB 
and 61.5% of total eyes having GHT outside the normal 
limits indicated that most POAG participants already had 
moderate to severe damage in their visual fi elds when 
diagnosed for the fi rst time.

In our study, 85.5% of POAG participants had normal 
to mild visual impairment. This fi nding is not unusual 
because most POAG patients do not recognize 
peripheral visual fi eld damage until they lose their 
central fi eld of vision, which often remains intact until 
end-stage POAG. Additionally, 4.7% of our participants 
were legally blind at the time of diagnosis. Although this 
proportion is small, it could have a substantial impact on 
the prevalence of blindness. Extrapolating this number 
in relation to the adult population older than 30 years of 
age in Nepal (44.9 %, or 13.6 million)47and considering 

the lowest POAG prevalence (3.25%)13, suggests that 
POAG affects 443,607 people in Nepal. If 4.7% are likely to 
become blind, 20,849 people could become irreversibly 
blind just due to POAG.

LIMITATIONS
To maintain uniformity of examination procedures in 
our study, we left out some of the standard glaucoma 
evaluations. Since not all participating hospitals had 
Pachymeter, we chose not to measure central corneal 
thickness which may have affected the interpretation of 
IOP. However IOP was not considered as main diagnostic 
parameter in our study. Only smaller proportion of cases 
was diagnosed just on the basis of large CDR ≥ 0.7 and 
IOP higher than 30 mmHg without compatible visual fi eld 
defect. We tested visual fi elds using the full-threshold 
24-2 program instead of the SITA Standard, as one of 
the hospitals was not using this program. Therefore, 
the patient fatigue component may have affected the 
visual fi elds to some extent, however, we repeated the 
visual fi elds when the reliability index was unsatisfactory 
and glaucoma hemifi eld test was outside normal limits. 
Furthermore, our sample size is limited and this study 
may not be representative of whole Nepal.

CONCLUSION
POAG is more commonly seen among men and after 
the age of 35 years. Most POAG cases were detected 
accidentally at late stage with moderate to severe visual 
fi eld damage at the time of diagnosis. Additionally, 
7.5% of totaleyes with POAG had end-stage visual fi eld 
damage. Further, 4.7% of total patients were legally blind 
upon initial diagnosis, with vision < 3/60 in both eyes. 

Therefore, this study suggests that existing screening 
programs for glaucoma are helping to detect POAG 
cases but not earlier enough to prevent them from 
visual impairment and blindness. It also suggests that 
irrespective of symptoms, no adult over 35 years of age 
should leave the hospital without being screened for 
glaucoma. Community-based research should explore 
awareness regarding POAG and the depth of knowledge 
regarding its risk factors. Finally, community-based 
awareness programs should be introduced on the 
regular basis in addition to screening programs that are 
being carried out at hospitals to encourage more people 
to go to hospital as early as possible (i.e., before visual 
damage).
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