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Introduction

Low Vision Aid (LVA) devices which are used to en-
able patients to use their remaining sight in the most 
efficient way in low vision aid and rehabilitation and to 
reintroduce them to society as independent individu-
als, provide vision improvement in patients whose sight 
cannot be improved through standard procedures [1-3].

Low vision aid devices and rehabilitation programs 
vary according to diagnosis, age, visual acuity, educa-
tional status and implemented magnifying power and 
all these factors affect the success of patients in using 
the devices provide [2,4-9]. Initial visual acuity (VA) is 
the primary factor affecting LVA success [2,3].

In this study, an evaluation was made of the VA at 
the time of presentation of patients who were referred 
to our center due to low vision and the effect of initial 
VA on visual prognosis.

Material and Methods

A retrospective evaluation was carried out on 869 
eyes of 464 patients who were referred to our center 
due to low vision between December 2010 and May 
2015. Optical correction, biomicroscopic anterior and 
posterior segment examination and intraocular pres-
sure measurements were applied to all patients.

The diagnoses of the patients referred for low vision 
aid were as follows:
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Abstract
Purpose: To analyze the initial visual acuities of cases re-
ferred to our clinic due to low vision and the effect on visual 
prognosis.
Materials and methods: A retrospective evaluation was car-
ried out on 869 eyes of 464 patients who were referred to our 
center due to low vision between December 2010 and May 
2015. Distance acuities of the patients were measured with a 
distant vision chart prepared for patients with low vision, and 
the near acuities were measured with a Jaeger near vision 
chart. Patients with logMAR ≥ 0.5 [snellen ≤ 20/63] visual acu-
ity were included in the study. Cases were separated into 4 
groups according to initial distant acuity and 3 groups accord-
ing to the initial near acuity values. In the statistical analysis, a 
value of p < 0.05 was accepted as statistically significant.
Results: The mean distant acuity of the cases was found to 
be 0.13 ± 0.11 (Snellen) (mean logMAR 0.9) and 0.55 ± 0.29 
(Snellen) (mean logMAR 0.3) respectively before and after 
the low vision aid (LVA) examination. The mean near acuity 
of the cases was J 13.93 ± 4.21 (mean logMAR 0.8) and J 
7.76 ± 4.51 (mean logMAR 0.4) respectively before and after 
the LVA. Initial distant visual acuity was logMAR > 1.3 [Snellen 
< 20/400] in 14%, logMAR 1.3-1.0 [snellen 20/400-20/200] in 
48%, logMAR 0.7-1.0 [snellen 20/200-20/100] in 22% and log-
MAR < 0.7 [> snellen 20/100] in 16% of the cases. In total, it 
was seen that the visual acuity of 62% of the cases was at the 
level of “legally blind” (logMAR ≥ 1.0) [snellen ≤ 20/200]. The 
distant and near visual acuities before LVA were determined 
as the factors that had the greatest effect on the improvement 
of distant and near acuities of the patients.
Conclusion: The visual acuity at the time of application is 
the primary factor affecting LVA success. In this study, the 
visual acuity of the cases referred to our center for LVA was 
evaluated as quite low, sufficient time could not be allocated 
to cases due to intense polyclinic conditions and patients 
were referred late. With earlier referral, it would be possible 
to enable patients to remain more self-sufficient.
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Conformity of the numerical measurements to normal 
distribution was tested with the Kolmogrov-Smirnov 
test. In the general comparison of the numerical mea-
surements of more than two groups, One Way Variance 
Analysis was used in cases where the assumptions were 
supported and the Kruskal Wallis test in cases where 
the assumptions were not supported. In the pairwise 
comparison of the groups, the Bonferroni, Scheffe, and 
Tamhane tests were used according to whether or not 
the intragroup variances were homogeneous when the 
assumptions were supported. The Mann Whitney U test 
with Bonferroni correction was used in the pairwise 
comparison of the groups, when the assumptions were 
not supported. Linear Regression was applied to deter-
mine the measurements most affecting the distant or 
near VA alteration value. A value of p < 0.05 was accept-
ed as statistically significant in all tests.

Results

The cases included in the study comprised 300 males 
(65%) and 164 females (35%) with a mean age of 49.9 
± 25.7 (range, 5-93 years). Unilateral evaluation was 
made in 59 of 464 patients and bilateral in 405. The vi-
sual acuity of all cases ranged between 0.01 and 0.30. 
The mean VA of the cases before the low vision aid was 
0.13 ± 0.11 (Snellen 0.01-0.3) (mean logMAR 0.9) and 
0.55 ± 0.29 (Snellen between 0.01-1.00) after the LVA. 
The mean near visual acuity was J13.93 ± 4.21 (between 
J3-J19) (mean logMAR 0.8) before the LVA and J7.76 ± 
4.51 (J1-J19) (mean logMAR 0.4) after LVA.

Initial distant visual acuities were logMAR > 1.3 
[< 20/400] in 14%, logMAR 1.3-logMAR 1.0 [20/400-
20/200] in 48%, logMAR 0.7- logMAR 1.0 (including log-
MAR 0.7) [20/200-20/100, including 20/100] in 22% and 
logMAR < 0.7 [> 20/100] in 16% of the cases (Table 1).

When all the cases included in the study were ana-
lyzed, it was seen that 87% of the cases had at least 2 
standard orders (0.2 logMAR) distant visual acuity im-
provement.

When initial near visual acuities were analyzed, 45% 

33.98% of age-related macular degeneration, 14.41% 
of retinitis pigmentosa, 12.47% of diabetic retinopathy, 
9.46% of Stargardt Disease, 9.46% of nystagmus, 6.45% 
of optic atrophy, 4.73% of glaucoma, 2.80% of albinism 
and nystagmus, 2.37% of degenerative myopia, 1.72% 
of visual pathways disorders, 2.15% of other diseases.

Following the correction of distant VA and refractive 
errors of the patients, distance acuity was measured 
with a distant vision chart (Test Charts for Low Vision 
Patients, ZEISS, Germany), which was specially prepared 
for patients with low vision, and near acuity was mea-
sured with the Jaeger (J) near vision chart.

Low vision aid (LVA)

LVA devices, including highly spherical supplemen-
tary near vision glasses, highly spherical supplementary 
prismatic glasses and special filtered glasses were used 
in the low vision aid examination. The devices used in 
the LVA tests were Zeiss (Germany), Schweizer (Germa-
ny) and Escenbach (Nürnberg, GERMANY), Galilei and 
Kepler telescopic systems.

Patients with VA logMAR ≥ 0.5 [≤ 20/63]) were in-
cluded in the study. Patients were divided into 4 groups 
according to the VA values. Group 1 comprised patients 
with initial VA of logMAR > 1.3 [< 20/400], Group 2 log-
MAR 1.3 - logMAR 1.0 [20/400-20/200], Group 3 log-
MAR 1.0 - logMAR 0.7 [20/200-20/100]) and Group 4 
< logMAR 0.7 [> 20/100] Patients were divided into 3 
groups according to the near VA values. Near VA Group 
I included patients with initial values of J16 - J19, Group 
II J9 - J15 and Group III < J9.

In this study, evaluation was made of the VA at the 
time of presentation of patients referred to our center 
because of low vision and the effect of initial VA on the 
visual prognosis.

Statistical analysis

The SPSS 20.0 package program was used in the anal-
ysis of the data. Chi-Square test statistics were used in 
the comparison of categorical data between the groups. 

*chi-square test, p < 0.001; VA: Visual Acuity.

The best  of distant  VA Before LVA  (%) After LVA  (%) Total
VA < 20/400  (VA > logMAR 1.3) 65 (%14) 9 (%1.9) 74
20/200 ≥ VA ≥ 20/400 (logMAR 1.0 ≤ VA ≤  logMAR 1.3) 221 (%47.6) 23 (%5) 244
20/100 ≥ VA > 20/200 (logMAR 0.7 ≤ VA < logMAR 1.0) 103 (%22.2) 43 (%9.3) 146
VA > 20/100 (logMAR < 0.7) 75 (%16.2) 389 (%83.8) 464
Total 464 (%100) 464 (%100) 928

Table 1: Distant vision degrees of patients before and after LVA. LVA: Low vision aid.

LVA: Low Vision Aid; VA: Visual Acuity.

The best of near  VA (jaeger) Before LVA (%) After LVA  (%) Total
16 ≤ VA ≤ 19 209 (%45) 53 (%11.3) 262
9 ≤ VA < 16 206 (%44.4) 132 (%28.4) 338
1 ≤ VA ≤ 7 49 (%10.6) 279 (%60.4) 328
Total 464 (%100) 464 (%100) 928

Table 2: Near vision degrees of patients before and after LVA.
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that the factor which affected the improvement of dis-
tant and near VA was the distant and near VA values 
before LVA. While the rate of distant VA improvement 
in cases with better initial distant VA and worse initial 
near VA was low, it was seen that near VA improvement 
rate in these cases was high (p < 0.001) (Figure 1 and 
Figure 2).

The most increased near VA (10-13 increase) was 
found in the group of the worst initial near VA before 
LVA (J16 ≤ VA ≤ 19). The group with the least increase in 
near VA was found to be in the group with good initial 
near VA before LVA (J1 ≤ VA ≤ J8) (Figure 3).

of the cases were between J16 and J19 (including J16 
and J19), 44.4% were between J9 and J16 (including J9) 
and 10.6% were below J9) (Table 2).

In cases with distant VA of logMAR > 1.3 [< 20/400] 
before LVA, it was determined that the improvement 
of near VA was lower proportionately, although the im-
provement of distant VA was higher (p < 0.001). Finally, 
it was seen that the cases with higher distant VA had 
higher distant and near VA alteration ratio comparing to 
the other groups (p < 0.001).

When age, gender, diagnosis, and the distant and 
near VA values before LVA were analyzed, it was seen 
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Figure 1: The ratios of benificial effects of LVA devices according to distant vision degrees of patients before LVA (The com-
parision of patients that have increase in distant vision degrees and haven’t in the form of percentage). LVA: Low Vision Aid; 
VA: Visual Acuity.
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Figure 2: The ratios of benificial effect of LVA devices according to near vision degrees of patients before LVA (The com-
parison of patients that have increase in near vision degres and haven’t in the form of percentage). LVA: Low Vision Aid; VA: 
Visual Acuity.
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When all the cases were analyzed, it was seen that 87% 
of the cases had a VA improvement of at least 2 stan-
dard orders (0.2 logMAR).

In the group with good initial distant VA, the rate of 
visual improvement is less than the rate of improvement 
in the group with low initial distant VA. It should not be 
forgotten that this situation is a proportional concept 
and does not mean that the final visual acuity is better 
in the group with low initial distant VA.

It is known that people with a distant VA level low-
er than logMAR 1.0 [> 20/200] do not have orientation 
problems in a familiar environment [17]. When all the 
cases included in the study were analyzed, it was seen 
that 62% were classified as ‘legally blind’ (logMAR 1.0 
and over) [≤ 20/200] and this rate fell to 7% after the 
LVA examination. The distant VA of 84% of the cases 
after LVA was observed to be lower than logMAR 0.7 
[> 20/100], and the VA of 93% in total was lower than 
logMAR 1.0 [> 20/200].

Individuals with near VA of up to logMAR 0.4 [20/50] 
(Jaeger 7) are reported to be able to read a newspaper 
[17]. The mean near VA of the cases included in the 
study before LVA was J13.93 ± 4.21. The mean near VA 
rate after LVA was J7.76 ± 4.51 (between J1-J19) (mean 
logMAR 0.4). While 89% of the cases had near VA of a 
level that they could not read a newspaper at the time 
of presentation, this rate fell to 40% after LVA exam-
ination. 60% of the cases attained a level of near VA to 
be able to read a newspaper again. When all the cases 
included in the study were analyzed, at least 2 orders 
(Jaeger) of visual improvement were observed in 77% of 
the cases. In a study by Nilsson, et al. it was shown that 
the rate of being able to read a newspaper increased 
from 0.8% to 92.5% [2]. Ji, et al. reported success in near 

There was a weak correlation between age and dis-
tant VA improvement rate, in other words, the rate of 
distant VA improvement rate fell with increasing age (r 
= -0.100, p = 0.031).

Discussion

Low vision rates vary between 0.23% and 3.5% ac-
cording to the level of development in different coun-
tries [10-15]. The rate of low-vision patients gradually 
increases with an increasing elderly population and will 
therefore continue to be a growing problem for oph-
thalmologists in the future [16].

There are many factors that affect the success of low 
vision aid and rehabilitation. The initial VA of the cases 
at time of presentation at our low vision center was a 
leading factor affecting the success of LVA [2,3].

In various studies, it has been stated that LVA suc-
cess and the rates of the use of telescopic glasses in cas-
es with high VA before LVA were high [2,3,7]. Therefore, 
the initial distant and near VA values of patients at the 
time of presentation to such centers are crucial.

In the current study, it was seen that the distant VA 
was over logMAR 1.3 [20/400] in 14% and between log-
MAR 1.3 and logMAR 1.0 [20/200] in 48% of the cases 
who presented at our center for LVA examination, in 
other words, 62% of the cases in total were at the level 
of ‘legally blind’. Most of the cases had been referred 
for LVA examination in a period when their VA greatly 
decreased.

The mean distant VA of the cases included in the 
study were found to be 0.13 ± 0.11 (Snellen) (mean log-
MAR 0.9) before the LVA examination and 0.55 ± 0.29 
(Snellen) (mean logMAR 0.3) after the LVA examination. 
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Figure 3: The ratios of benificial effect of LVA devices according to near vision degrees of patients before LVA (The compar-
ison of patients that have increase in near vision degres and haven’t in the form of of percentage). LVA: Low Vision Aid; VA: 
Visual Acuity.
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abilities and visual abilities in 4 functional areas (read-
ing, mobility, visual motor function and visual infor-
mation processing). These Patients were administered 
Geriatric Depression Scale to measure psychological, 
cognitive and physical health conditions and physical 
functioning questionnaire for telephone interview and 
health survey for Cognitive Status. Correlation between 
LogMAR visual acuity and basic visual ability and all 
functions was observed. Visual acuity has been found to 
be the strongest determinant of visual ability and read-
ing ability and has also been found to have a significant 
independent effect on other functional areas [27].

Conclusion

The visual acuity at the time of presentation is the 
primary factor affecting LVA success. In the current 
study, the VA of cases referred to our center for LVA 
was evaluated as quite low, sufficient time could not 
be allocated to cases in intense polyclinic conditions 
and patients were referred late. With earlier referral, it 
would be possible to enable patients to become more 
independent.
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