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Abstract

A total of (607) normal subjects (289 males& 318 females ) where tested for visual acuity by
using Snellen charts. The subjects are divided into five age groups at (10) years intervals.

They showed a marked decreasing in a percent visual acuity of right and left eye with
advancing age for both sexes. The decreasing began obvious at E-chart line (6/12) especially at old
age groups (40-49) and (50-59) years.

Statistical analysis by using chi tests showed no significant difference in the percent visual
acuity between right and left eyes and between males and females in all E-chart line for all age
groups.

Also it appears no significant difference between age groups [(10-19) & (20-29)], [(10-19) &
(30-39)], [(30-39) & (40-49)] & [(20-29) & (30-39)] years for all E-chart line for both sexes, but a
significant difference has been found between age groups [(10-19) & (40-49)] ,[(20-29) & (40-
49)],[(10-19) & (50-59)] ,[(20-29) & (50-59)], [(30-39) & (50-59)] & [(40-49) & (50-59)] years
for different E-chart line for right & left eye and for both sexes.
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Introduction

Visual acuity is a test of macular function [1] and is the best single test of ocular function [2].It
can be altered by ocular pathology or by refractive error.

The assessment of visual acuity by means of letter charts has along history. The traditions carry
back to the 1860, when sweet Snellen [3] presented the first version of his famous chart and
Donders [4] an advocated its use for simultaneous determinations of visual acuity and refractive
errors.
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Visual acuity is commonly tested using the Snellen test type. It is constructed on the principle
that two distant points can be visible as separated only when the minimum angle subtended by them
at the nodal point of the eye is one minute [5]. This forms the standard of normal visual acuity.

Although considerable body of knowledge exists concerning the physiological basis of visual
acuity [6,7,8] very little is known about the causes of its age dependence.

The aim of this study is to find out the effect of age on visual acuity in normal subjects by
measuring the percent visual acuity in all age groups for both sexes and comparative between them.
Material & Method

A total of 607 normal subjects (289 males & 318 Females ) where tested for visual acuity by
using Snellen tests chart type (illiterate E)  as in Figure (1), which consists of a series of letters
arrange in lines (6/60 ,6/30, ,6/21, 6/15, 6/12, 6/9,6/6 ). The size of the letters gradually
diminishes from above downwards and numerical number is written underneath each line. Table (1)
shows the visual acuity notation for distance corresponding to illiterate E acuity chart [5].

The test is doing by putting the chart at (6m) from the person. The chart should be well
illuminated and illumination should not fall below 20 foot candle [9]. The person is asked to read
the test type after covering one eye, either by a card board or by palm of the hand.

The visual acuity is expressed as a fraction, the numerator of which is the distance of chart from
the patient (6m) and the denominator is the numerical number written underneath the line up to
which the patient can read, then the examination should be repeated for the second eye.

The majority of the subjects tested were Kufa university students and their families. They were
carefully examined and questioned regarding previous eye disease. Those a abnormal were
excluded from the study excepted the eyes with refractive errors, the tested done without glasses.

The individual are divided into five age groups at (10) years interval. The percent of visual acuity
for each line of Snellen charts were estimated for all age groups in both sexes for right and left eyes
and recorded as in Tables (2) and (3). Then the data are statistically analyses using Chi tests [10].
Results and Discussion

Tables (2) & (3) shows the percent visual acuity of right and left eyes for male and female at
different age groups. It can be shown from these tables that the visual acuity of right and left eyes
decreased as the value of E-chart line increased for all age groups of males and females. Also it can
be seen that visual acuity of right and left eyes decreased with advanced age for both sexes.

Figures (2) and (3) represent the percent visual acuity of males for right and left eyes
respectively at different age groups. These Figures show a marked decreasing in visual acuity with
ages for right and left eyes for all age groups. The decreasing began obvious at E-chart line (6/12)
and below, especially at old age groups (40-49) & (50-59) years.

Maximum decreasing in the visual acuity appears at E-chart line (6/6) for all age groups
especially at old age groups (50-59) years, which shows a decreasing to about 10%.

Figures.(4) and (5) represent a percent visual acuity of females for right and left eyes
respectively at different age groups. From these Figures one can. show a marked decreasing in the
visual acuity with ages for right and left eyes for all age groups. The decreasing began obvious at E-
chart line (6/12) and below, especially at old age groups (40-49) & (50-59) years.

Maximum decreasing in visual acuity appears at E-chart line (6/6) for all age groups especially
at old age groups (50-59) years, which shows decreasing to about 0%.

Figures (6) and (7) represent deterioration of a percent visual acuity of right and left eyes of
males with age at different E-chart lines. The decreasing of the visual acuity with age began clearly
at E-chart lines (6/12), (6/9) and (6/6) and most marked decline occurred at old age groups (40-49)
& (50-59) years.

Figures (8) and (9) represent deterioration of a percent visual acuity of right and left eyes of
females with age at different E-chart line. The decreasing of visual acuity with age also begun
clearly at E-chart line (6/12), (6/9) and (6/6) and most marked decline occurred at old age groups
(40-49) and (50-59) years. L. Frisen found the analysis of dependence of visual acuity on age
showed a monotonic rise towered the age of 25 years and a gradual decline thereafter and the most
marked decline occurred after the age of 60 yrs [6]. The decline of visual acuity with higher age
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may be easier to explain than the rise occurring during adolescence. Another explanation has been
forwarded by Weale [11], who proposed that the change was due to an age-dependent loss of neural
elements in visual pathways.

Statistical analysis by using Chi tests performed in order to find any significant differences
between right and left eyes for all age groups and in all E-chart line, the results showed no
significant difference.

Also it is found no significant difference between male and female in all E-chart line for all age
groups.

Chi tests also performed to find any significant difference between age groups for right and left
eyes for both sexes and the results tabulates in Table (4). As shown form Table (4), there is no
significant difference in percent visual acuity of right and left eyes between age groups [(10-19) &
(20-29)], [(10-19) & (30-39)], [(30-39) & (40-49)] & [(20-29) & (30-39)] years for all E-chart line
for both sexes. The first significant difference appears at age groups [(10-19) & (40-49)] & [(20-29)
& (40-49)] at E-chart line (6/21) for right and left eyes of females, also for E-chart line
(6/15),(6/12),(6/9) &(6/6) for right and left eyes of males and females. This means that the
physiological effects of age on visual acuity appear at age groups (40-49) yrs. But the age groups
[(10-19) & (50-59)] & [(20-29) & (50-59)] show significant difference nearly at all E-chart
line for both sexes. Also a significant difference appears at age groups [(30-39) & (50-59)] &
[(40-49) & (50-59)] nearly at E-chart line (6/15),(6/12),(6/9),&(6/6).

Fig (1) Snellen tests chart type (illiterate E) that used in research.
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Table (1) Snellen chart line and its value in rad and minute.

Snellen Chart line Visual visual angle
angle
N9 metric | Do miny | (rad)

1 6/60 0.1 10 29x10™
2 6/30 0.2 5 14.5x10*
3 6/21 0.29 35 10.15x10™
4 6/15 0.4 2.5 7.25x10*
5 6/12 0.5 2 5.8x10™
6 6/9 0.67 1.5 4.35x10™
7 6/6 1 1 2.9x10™

Table (2) percent visual acuity of right& left eye for male at different age groups.

10-19 20-29 30-39 40-49 50-59
Mean No. Mean No. Mean No. Mean No. Mean No.
E-Chart
line 16.1 | 106 | 26.4 84 34 40 44.3 39 53.7 | 20

R L R L R L R L R L

6/60 | 0.1 || 100% | 100% || 98.8% | 100% | 100% | 100% | 100% | 100% | 95% | 100%

6/30 | 0.2 |1 99.1% | 99.1% || 97.6% | 98.8% | 97.5% | 97.5% | 97.4% | 97.4% || 90% | 95%

6/21 | 0.29 || 97.2% | 97.2% || 95.2% | 96.4% | 92.5% | 92.5% | 89.7% | 89.7% || 85% | 85%

6/15 | 0.4 | 95.3% | 96.2% || 95.2% | 94.1% | 87.5% | 87.5% | 84.6% | 84.6% || 70% | 75%

6/12 | 0.5 | 90.6% | 89.6% | 89.3% | 88.1% || 80% 80% || 74.4% | 74.4% || 35% | 45%

6/9 | 0.67 || 81.1% | 81.1% || 79.8% | 79.8% | 67.5% | 67.5% || 59% | 53.9% || 25% | 25%

6/6 1 |[67.9% | 65.1% || 66.7% | 60.7% | 52.5% | 50% | 38.5% | 35.9% [ 10% | 10%

Table (3) percent visual acuity of left and right eye for female at different age groups.

10-19 20-29 30-39 40-49 50-59
Mean No. Mean No. Mean No. Mean No. Mean | No.
E-Chart
line 15.9 109 23.2 114 34.3 37 44 4 34 52.3 24

R L R L R L R L R L

6/60 | 0.1 | 100% | 100% | 100% | 99.1% || 100% | 100% | 97.1% | 97.1% | 95.8% | 95.8%

6/30 | 0.2 | 99.1% | 99.1% | 99.1% | 98.2% || 97% | 97.3% || 94.1% | 94.0% || 91.7% | 83.3%

6/21 | 0.29 | 99.1% | 97.2% | 98.3% | 96.5% || 94.6% | 94.6% | 91.2% | 85.3% | 83.3% | 79.2%

6/15 | 0.4 | 94.5% | 92.7% | 93.8% | 92.1% || 91.9% | 89.2% | 82.4% | 79.4% | 66.7% | 58.3%

6/12 | 0.5 | 90.8% | 88.1% | 87.7% | 86% | 83.8% | 81.1% || 67.6% | 70.6% || 25% | 20.8%

6/9 | 0.67 | 81.7% | 79.8% | 80.7% | 76.3% | 73.0% | 70.3% | 52.9% | 55.9% | 16.7% | 12.5%

6/6 1 |/651% | 70.6% || 64% | 61.4% | 59.5% | 51.4% |f 38.2% | 35.3% || 0% 0%
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Table (4) Statistical analysis of percent visual acuity between age groups for left and right eye at different sexes.

10-19 10-19 10-19 10-19 20-29 20-29 20-29 30-39 30-39 40-49
E 20-29 30-39 40-49 50-59 30-39 40-49 50-59 40-49 50-59 50-59
F M F M F M F M F M F M F M F M F M F M
R LIR LR L|R LIR LIR R LIR L LIR LIR R L|R R L|R R L|R
6/60 ol
6/30 o o
6/21 o o o .
6/15 o o ° . o o . . o .
6/12 ° ° o o ° ° [} [} . . . ) . .
6/9 ° . ° ° o o ° . . . . . . .
6/6 ° ° ° ° . . ° ° ] ] L] L] L L

Note: (*) Significant difference at P < 0.01
(°) Significant difference at P < 0.05
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Fig (2): Percent visual acuity of Right eye of male for different age group.
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Fig (3): Percent visual acuity of left eye of male for different age groups.
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Fig (4): Percent visual acuity of Right eye of female for different age groups.
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Fig (5): Percent visual acuity of left eye of female for different age groups.
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Fig (6) Deterioration of percent visual acuity of Right eye of males with age at different
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Fig (7) Deterioration of percent visual acuity of left eye of males with age at different E
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Fig (8) Deterioration of percent visual acuity of right eye of females with age at different

E charts line.
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Fig (9) Deterioration of percent visual acuity of left eye of females with age at different
E charts line.
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