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Purpose: To assess the clinical effectiveness of low vision devices 
among advanced glaucoma patients having low vision.

 METHODS: A descriptive cross-sectional study was conducted among 
people having advanced glaucoma. A total of 30 patients having 
advanced glaucoma presenting to Mayo Hospital Lahore were 
examined. Data were collected by self-designed proforma after taking 
consent from the patients. Visual Acuity of all glaucoma patients was 
assessed on the logMAR visual acuity chart at 4m. The magnifier, 
telescope and other low vision aids were given to the glaucoma 
patients.

RESULTS: The results showed that magnification of 2.8x, 3x and 4x 
were dispensed to subjects of visual acuity 0.6, 0.7 and 0.9 respectively. 
The worse the visual acuity the greater was the magnification power of 
low vision devices needed for visual rehabilitation. Visual acuity with low 
vision devices and glasses were compared. Mann-Whitney U test was 
applied. There was a marked improvement in visual acuity with glasses 
and with low vision devices (p=0.01). The mean visual acuity with 
glasses and low vision devices were 0.813± 0.1852 (SE: 0.0338) and 
0.213±0.0860 (SE: 0.0157), respectively. Shapiro-Wilk test was 
applied to check the normal distribution of data. A comparison of visual 
acuity was done with and without spectacles and LVD's. 

CONCLUSION: From the results of this study, it was concluded that 
worse the visual acuity, the greater magnification of low vision devices is 
needed for visual rehabilitation. After dispensing LVD, there was a 
marked improvement in the patient's visual acuity and they became 
able to maintain their daily life activities.
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Introduction:
Visual acuity is defined as how a person can see an 

object. But in low vision patients, visual acuity assessment 
depends upon the design of the Bailey Lovie letter chart which 
describes the principle of its design and improvement in log 
MAR units. It also explains how the progression of the size of 
optotypes occurs and accurate letter to letter scoring is 
significant for the evaluation of visual acuity in low vision 
clinics. So it is decided to measure visual acuity in terms of 
logarithms of the minimum angle of resolution as log MAR 
unit. The design of Bailey-Lovie chart has become the 'gold 

1
standard chart' for the measurements of visual acuity.

There are many treatable causes of low vision but 
some diseases may also cause low vision. These diseases 
should be treated first but residual visual impairment should 
be represented as “low vision” and could benefit from low 
vision rehabilitation services. Therefore the term “moderate 
visual impairment” is proposed which is less severe than the 
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level of blindness.

People with low vision have to face difficulties to 
perform their daily life activities. As they have worse visual 
acuity binocularly so these people cannot be treated 
medically and surgically. For this purpose, we need low vision 
services that are available for the rehabilitation of patients by 
providing them low vision aids. There are some major causes 
of low vision like glaucoma, cataract, corneal opacity, macular 
degeneration, diabetic retinopathy, etc. 

Low vision is an impairment of vision or constriction 
of field of vision  in the better eye even after standard 
treatment (visual acuity of less than 6/18 to light perception or 
a visual field of less than 10 degrees from point of fixation) but 
who uses vision for planning of task. Low vision devices are 
made to improve the visual performance and help people to 
use their sight to better advantage, thus enabling social and 
academic modification and providing enhancement of daily 

 3activities.
Advanced glaucoma patients have near-total 

cupping of optic nerve within 10 degrees of fixation with or 
without severe visual field loss, i.e. encroachment of scotoma 
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or splitting fixation has a worse visual prognosis.

Age is one of the main risk factors which is 
responsible for low vision in cases of glaucoma, diabetic 
retinopathy, age-related macular degeneration, and optic 

5 neuropathies. Glaucoma patients have reduced field of view 
and they are not able to use high magnification that they need 

6according to their visual acuity.
Contrast sensitivity is reduced in glaucoma patients 

7 
as is stereo acuity. Contrast is very important in daily tasks. 
The measurements of contrast sensitivity are useful and 

8beneficial to detect the early stage of vision loss.  In 
glaucomatous patients, color vision is also affected and 

9patients have to face blue-yellow defect  and the defect is not 
10 

correlated to fluctuations in Intraocular pressure. Due to this 
important impairment of colour and contrast sensitivity in 
glaucoma patients driving inability is increasingly becoming 

11,12
common.

According to the World Health Organization, 
glaucoma is the second leading cause of irreversible 
blindness in the world. Some studies showed that 
approximately 60.5 million people were suffering from open-
angle glaucoma and angle-closure glaucoma in 2010 and 

13their ratio will increase to 79.6 million by 2020.
Blindness and visual impairment deleteriously 

14 
disturb the value of life and visual functioning of the person.
Low vision aids can be specifically valuable for patients of 
glaucoma. Although magnification devices are beneficial in 
early glaucoma, the use of contrast improving filters and other 
solutions often prove very helpful. The basic principle of 
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working of low vision aids is magnification of things.

In the clinical management of glaucoma, glare 
assessment should be done and steps should be taken to 
reduce glare. Absorptive lenses are used to reduce glare. 
According to patients, yellow absorptive lenses were more 
efficient in reducing glare as compared to orange absorptive 

16lenses.
Visual functions which include color, glare, and 

contrast, may hamper normal daily activities and functioning 
of patients having glaucoma or any other disease is primarily 
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obvious by their absence in the low vision definition.

Ethical clearance to conduct the study was obtained 
from the College of Ophthalmology and Allied Vision 
Sciences, King Edward Medical University Lahore. The 
descriptive cross-sectional study design was utilized. From 
the patients presenting at Mayo Hospital eye OPD low vision 
clinic, a study sample of 30 patients having advanced 
glaucoma who needed low vision devices to improve their 
vision was selected. The participants who were mentally 
challenged and/ or having other ocular problems were 
excluded from the study. A consent form in English (verbally 
explained in Urdu by the researcher) containing information 
related to purpose, significance and intended procedures of 
the research study was completed and signed by each 
participant. A proforma was filled by collecting data through 
clinical examination from patients. According to the complaint 
of the patient and after complete history, each step was 
recorded clinically before prescribing devices. Then devices 
were prescribed to patients of glaucoma according to their 
needs and, after 15 days, follow up was conducted to check 
the effectiveness of prescribed devices.

Data were collected using SPSS Version 20. The 
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clinical effectiveness of low vision devices among advanced 
glaucoma patients was derived from the data. A descriptive 
cross-sectional study was done using non-parametric tests, 
with a probability of p < 0.05 to evaluate the effectiveness of 
low vision devices among advanced glaucoma patients. To 
maintain confidentiality the use of code rather than the 
participant's name was employed.

Results:
 Table:1: Tests of normalityof variables

Table 2: Descriptive statistics of glasses and low vision 
devices.

In table 1, the Shapiro-Wilk test was applied to check 
the normal distribution of data. As the p<0.05, therefore non-
parametric tests were applied to this data.

In table 2, Visual acuity with low vision devices and 
glasses were compared. Mann-Whitney U test was applied. 
The results showed that there was a marked improvement in 
the visual acuity measured with glasses and low vision 
devices (p=0.01). The mean visual acuity with glasses and 
low vision devices were 0.813± 0.1852 (SE:0.0338) and 
0.213±0.0860 (SE: 0.0157), respectively.

Visual acuity with and without glasses was 
compared. Mann-Whitney U test was applied. The results 
show that there was a marked improvement in visual acuity 
measured with and without glasses (p=0.01). The mean visual 
acuity with and without glasses was 0.813± 0.1852 
(SE:0.0338) and 1.080±0.2007 (SE:0.0366), respectively.
Discussion:

This study explained the relationship between the 
effectiveness of low vision aids in advanced glaucoma 
patients. In these patients' visual acuity and contrast 

sensitivity testing was done in different age groups. People 
with low vision had difficulties in daily life activities. As they had 
worse visual acuity binocularly and could not be treated   
medically and surgically, they need special care and there are 
many low vision rehabilitation services that are available for 
the treatment of people by providing them low vision aids. 
There are some major causes of low vision like glaucoma, 
cataract, corneal opacity, macular degeneration, diabetic 
retinopathy, etc. Because of these diseases, a person having 
low vision cannot perform his daily life activities like reading, 
writing, driving and recognizing the faces. 

A detailed study was conducted to determine the 
main diseases of the eyes which lead to low vision and 

18blindness in southeast Nigeria.  The purpose of this study 
was to find which visual components mostly affect the 
functions of glaucoma patients which could cause low vision. 
Quality of life could be affected due to eye diseases as a 
patient could not be able to complete their routine life work due 
to decreased visual acuity and loss of visual field. The 
relationship between different visual functions was evaluated 
to check which component usually disturbs the quality of life. It 
was detected that a patient with damage to the visual field is 
more affected to implement his daily life activities as 
compared to a patient having reduced visual acuity but in the 
case of low vision patients, visual acuity is a furthermost 
significant factor. So it was concluded that there is a strong 
association among all low vision aids components to retain the 
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activities of life specifically in low vision patients.

Other studies showed the risk factors associated 
with low vision in older persons. As visual acuity is reduced in 
older patients having glaucoma so study showed a 
relationship among all visual functions and also rules out the 
causes of low vision patients. It was concluded that in older 
people not only the low vision aids are important but also some 

20
associated factors like falls could affect.

A study concluded different visual functions in 
advanced glaucoma patients having low vision problem and 
its relation with quality of vision and quality of life because low 
vision patients cannot comfortably perform their daily life 
activities as a normal person can do. A strong relationship was 
found among visual functions in low vision patients by using 
low vision aids. Low vision aids increase the effectiveness of 
daily living tasks in advanced glaucoma patients.
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Visual Acuity with N Mean SE SD 

Glasses 30 0.813 0.0338 0.1852 

LVD 30 0.213 0.0157 0.086 

Mann Whitney U Test; p -value = 0.01. 

  

aKolmogorov-Smirnov Shapiro-Wilk

Statistic

 

Df Sig. Statistic Df Sig.

VA without glasses in the right eye

 

0.191

 

30 0.007 0.911 30 0.016

VA without glasses in the left eye

 

0.195

 

30 0.005 0.929 30 0.047

VA with glasses in the right eye

 

0.167

 

30 0.033 0.871 30 0.002

VA with glasses in the left eye

 

0.199

 

30 0.004 0.851 30 0.001

Magnification of LVD 0.292 30 0.000 0.773 30 0.000

Improvement in VA after prescribing LVD 0.21 30 0.002 0.855 30 0.001

Better eye visual acuity 0.229 30 0.000 0.859 30 0.001

Poor eye visual acuity 0.21 30 0.002 0.865 30 0.001



Ophthalmology. 1999;12:107-119.
4. Damji KF, Behki R, Wang L. Target IOP Workshop 

participants. Canadian perspectives in glaucoma 
management: Setting target intraocular pressure range. 
Can J Ophthalmol. 2003;38(3):189-97.

5. US Department of Health and Human Services. Vision 
research – a national plan: 1999–2003. NIH Publication 
No 98-4120.  Bethesda,  MD: Nat ional  Eye 
Institute;1998:117–130.

6. Nilsson UL. Visual rehabilitation of patients with 
advanced stages of glaucoma, optic atrophy, myopia or 
retinitis pigmentosa. Doc Ophthalmol. 1988;70(4):363-
383.

7. Abe H, Hasegawa S, Iwata K. Contrast sensitivity and 
pattern visual evoked potential in patients with glaucoma. 
Doc Ophthalmol. 1987;65(1):65-70.

8. Bassi CJ, Galanis JC. Binocular visual impairment in 
glaucoma. Ophthalmology.  1991;98(9):1406-1411.

9. Nuzzi R, Bellan A, Boles-Carenini B. Glaucoma, lighting 
and color vision. An investigation into their 
interrelationship. Ophthalmologica. 1997;211(1):25-31.

10. Drance SM, Schulzer M, Douglas GR, Wijsman K. Short-
term effect of intraocular pressure variation on the 
differential light threshold and color vision. Can J 
Ophthalmol. 1987;22(4):221-225.

11. Haymes SA, LeBlanc RP, Nicolela MT, Chiasson LA, 
Chauhan BC. Glaucoma and on-road driving 
performance. Invest Ophthalmol Vis Sci.2008;49:3035-
41.

12. Parc C, Tiberghien E, Pierre-Kahn V. Driving habits in 
glaucoma patients. J Fr Ophtalmol. 2012;35(4):235-41.

13. Quigley HA. Number of people with glaucoma worldwide. 
Br J Ophthalmol.1996;80(5):389-393.

14. Evans K, Law S, Walt J, Buchholz P, Hansen J. The 
quality of life impact of peripheral versus central vision 
loss with a focus on glaucoma versus age-related 
m a c u l a r  d e g e n e r a t i o n .  C l i n  O p h t h a l m o l .  
2009;3:433–445.

15. Haymes SA, Roberts KF, Cruess AF, Nicolela MT, 
LeBlanc RP, Ramsey MS, et al. The letter contrast 
sensitivity test: Clinical evaluation of a new design. Invest 
Ophthalmol Vis Sci. 2006;47(6):2739-45.

16. PatodiaY, GolesicE, MaoA, HutnikC.Cl inical  
effectiveness of currently available low-vision devices in 
glaucoma patients with moderate-to-severe vision loss. 
Clin Ophthalmol. 2017;11:683-687.

17. Richman J, Lorenzana LL, Lankaranian D, Dugar J, 
Mayer JR, Wizov SS, et al. Relationships in glaucoma 
patients between standard vision tests, quality of life, and 
ability to perform daily activities. Ophthalmic Epidemiol. 
2010;17(3):144-51.

18. Azuamah Y, Amadi A, Esenwah E, Iloh G. Major Causes 

of Low Vision and Blindness in Southeast Nigeria. Int J 
Health Sci Res.2013;3(12):48-52.

19. Leat SJ, Fryer A, Rumney NJ. The outcome of low vision 
aid provision: The effectiveness of a low vision clinic. 
Optom Vis Sci. 1994;71(3):199-206.

20. Shah SP, Minto H, Jadoon MZ, Bourne RR, Dineen B, 
Gilbert CE, et al. Prevalence and causes of functional low 
vision and implications for services: The Pakistan 
National Blindness and Visual Impairment Survey. Invest 
Ophthalmol Vis Sci. 2008;49(3):887-93.

PAKISTAN

Vol: 08, Issue 04

18

1

Sciences (COAVS) Lahore.

2
Ayesha Saleem, 

College of Ophthalmology & Allied Vision 
Sciences (COAVS) Lahore.

3
Muhammad Ali

College of Ophthalmology & Allied Vision 
Sciences (COAVS) Lahore.

4
Farwa Ashraf

College of Ophthalmology & Allied Vision 
Sciences (COAVS) Lahore.

5
Affrasyyab Malik
College of Ophthalmology & Allied Vision 
Sciences (COAVS) Lahore.

Nida Asghar
College of Ophthalmology & Allied Vision 

Authors’ Affiliation


	Page 1
	Page 2
	Page 3
	Page 4

