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Abstract

Purpose: To investigate the effects of spectacle and telescope corrections on visual acuity (VA), contrast sensitivity (CS) and
reading rates (RR) in students with oculocutaneous albinism (OCA).

Methods: An observational study design was conducted on 81 students with OCA. Distance and near VA, CS and RR were
measured without correction, with spectacle correction and with a combination of spectacle correction and telescopes.
Results: The mean distance and near VA values with a combination of spectacle correction and telescopes were significantly
better than those without correction and with spectacle correction alone (p = 0.01). Mean CS values achieved with spectacles
alone were significantly better than those obtained with a combination of spectacles and telescopes (p = 0.01). There was no
significant difference between logCS values obtained without correction compared to those obtained with a combination of
spectacle correction and telescopes. There were no significant differences between RR values obtained with a combination
of spectacles and telescopes and those without and with spectacle correction alone (all p > 0.05).

Conclusion: This article provides valuable information to eye care practitioners on the effects of spectacles and telescopes

on visual acuity, contrast sensitivity and reading rate in students with OCA.
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Introduction

Albinism is a genetic disorder that results from a re-
duced production of pigment in the skin, eyes and hair.!
Individuals with albinism present with reduced visual
acuity (VA) and usually experience difficulty in per-
forming activities of daily living such as reading, How-
ever, optical and non-optical assistive devices, including
but not limited to, spectacles, magnifiers, lighting varia-
tions and contrast enhancers, can significantly improve
their functional vision. This may be expected as specta-
cles improve vision by correcting refractive error, while
telescopes improve vision by magnifying the images of
objects to a size that the individual isable to perceive.
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propetly cited.

A VA of 20/40 (6/12) (0.3 logMAR) is assumed to be
sufficient for performing most tasks at distance,> while
a print size of 20/50 (6/15) (1M) (0.4 logMAR) at near
is generally used as a goal VA in determining near mag-
nification.* However, it may be possible for patients
to achieve better distance and near VA values than the
above-mentioned goal VA values with the use of as-
sistive devices.

Contrast sensitivity (CS) can impact a student’s dai-
ly school activities, such as reading and copying from
the chalkboard. Due to the impact on functional vi-
sion, magnification alone may not be sufficient to assist
students in their daily activities. In addition, students
with low vision have been reported to have lower silent
reading speeds than normal sighted students of similar
grades, which can result in more time spent in attempt-
ing to complete a task.”

The effects of spectacle correction on VA® and those
of telescopes on functional vision’ in persons with al-
binism have been described before, however, there is
a paucity of studies that have evaluated and quantified
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the effects of these devices on important visual func-
tion. The current study aims to investigate the effects
of spectacles and telescopes on VA, CS and reading rate
(RR) in students with oculocutaneous albinism (OCA).

Subjects and methods

This was an observational study design utilising con-
venience sampling conducted among students with
OCA. The students were from three special education
schools namely; Open Air, Ethembeni and Arthur Blax-
all Schools, located in the Province of KwaZulu-Natal,
South Africa. Eighty one students who were enrolled at
the schools returned the consent and assent forms and
were included in the study. Ethical approval to conduct
the study was obtained from the Biomedical Research
Ethics Committee of the University of KwaZulu-Na-
tal (reference: BFC054/14). Permission to conduct the
study was also obtained from the relevant statutory
bodies and schools.

A comprehensive ocular examination was conduct-
ed on all students which included patient history, VA
measurements, ocular motility tests, binocular vision,
visual fields, CS, RR and objective (retinoscopy) and
then subjective refractions. Ophthalmoscopy, slit lamp
biomicroscopy and pupil reactions to light were also
performed. Uncorrected VA at distance (4 m) and near
(40 cm) were measured for the right, left and both eyes
using logMAR VA charts. If the student was unable to
see the top row of letters, the viewing distance was re-
duced using appropriate logMAR steps. The test dis-
tance, logMAR line VA and equivalent Snellen VA were
then recorded and appropriate logMAR VA conver-
sions were applied where necessary.

Refractive error was measured objectively using a reti-
noscope, and then refined subjectively with a trial frame
and lenses to obtain the final spectacle prescription.
Spectacles aided distance and near VA for the right, left
and both eyes were then recorded. Contrast sensitivity
was assessed using the Mars Letter Contrast Sensitivity
Test placed 50 cm from the student and appropriate
illumination was recorded using a light meter. The low-
est contrast level seen with and without the spectacle
prescription was determined for the right, left and both
eyes.

The RR without and with spectacle correction was as-
sessed by using a RR chart with the appropriate letter
size optotype (one line above best VA) placed 40 cm
from the student. The RR was calculated using the for-
mula provided by the chart developers:®
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Reading rate = number of words read — errors
60 seconds

All the students were provided with training on the use
of telescopes, as well as on general aspects of the de-
vice such as familiarisation, localisation, focusing and
tracing;

Visual acuities with a combination of spectacle pre-
scription and telescopes were also obtained using dis-
tance and near logMAR VA charts placed 4 m and 40
cm respectively, from the student. The student was
asked to hold the monocular telescope in front of the
spectacle prescription for the eye being tested with the
fellow eye occluded and instructed to look through
both the telescope and spectacle prescription in the tri-
al frame simultaneously. The examiner initially focused
the telescope subjectively thereafter, the student was re-
quested to refine the focus of the telescope and fixate
on the VA chart. The smallest print size read with the
combination of spectacle correction and telescopes was
determined. For the purpose of this study, VA values
of 0.04 logMAR were considered to be equivalent to
0.0 logMAR at both 4 m and 40 cm as 0.04 logMAR
indicates more than half the number of optotypes were
read correctly. Monocular telescopes of varying mag-
nification were used to determine if 0.04 logMAR VA
was attainable. Where applicable, binocular telescopes
were used and the procedure followed was similar to
the one used for monocular testing. However, the fo-
cusing distance for near was 25 cm and after monocular
focusing of the device, when both eyes were open, the
telescopes were refocused for each eye.

The Mars Letter Contrast Sensitivity Test was used to
obtain the lowest contrast level seen with a combination
of the spectacle prescription and telescopes. Monocular
and binocular (where appropriate) values were deter-
mined and the chart was placed at 50 cm and 25 cm
respectively according to the focus range of the tele-
scopes. Appropriate logCS adjustments were applied in
the case of binocular measurements. The distance spec-
tacle prescription was used with the monocular and/
or binocular telescopes that provided the best vision at
near or the telescope which provided the best subjective
appreciation of the 0.4 logMAR optotype chart.

The RR for each and/or both eyes were determined
with the combination of the distance spectacle pre-
scription and monocular and/or binoculat telescopes
that provided the best vision at near or the telescope
which provided the best subjective appreciation of the
0.40 logMAR optotype chart. The RR chart with the
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line above best VA achieved with the combination of
spectacles and telescopes, was chosen for students with
0.40 logMAR or worse VA, while the 0.40 logMAR
reading rate chart was used for students with best VA
better than 0.40 logMAR.

The data was captured into the Statistical Package for
Social Sciences (SPSS) version 24 which was also used
for statistical analyses. The data was tested for normality
with the Kolmogorov—Smirnov test. The p value of the
Kolmogorov-Smirnov test was greater than 0.05, indi-
cating that the data was normally distributed. Pre and
post intervention data was analysed using the paired
t-test. A probability value of <0.05 was considered sta-
tistically significant. Analysis of variance (ANOVA) was
done when the means of three or more group means
were compared. Categorical data was analysed by Pear-
son chi-square tests or Fisher’s exact tests where appro-
priate.

Results

There were approximately 100 students with OCA in
the three schools, who met the age requirements for
the study, and 81 (81%) students including 48 (59.3%)
females and 33 (40.7%) males participated. Their ages
ranged from 8 to 21 years (mean = 13.70 + 3.42 years).

Table 1: Distance logMAR VA

Distance and near VAs, as well as CS values measured
with a combination of spectacle correction and tele-
scopes were not significantly associated with the age of
students (all p > 0.05).

Forty three (53.1%) students reported having a histo-
ry of prior use of telescopes, 37 (45.7%) reported not
having used telescopes before and 1 (1.2%) did not
respond to this question. Distance VA measured for
the right eye (RE) with a combination of spectacle cor-
rection and telescopes showed a statistically significant
relationship (p = 0.04) with the prior use of telescopes.
However, all other VAs at near and distance, CS wval-
ues and RR achieved with a combination of spectacle
correction and telescopes yielded insignificant relation-
ships with the previous use of telescopes.

Monocular distance VA measured with a combination
of spectacle correction and telescopes ranged from
—0.10 logMAR to 0.70 logMAR while binocular VA
ranged from 0.00 logMAR to 0.20 logMAR (Table 1).
The highest magnification available for distance bin-
ocular telescopes was 4X. A calculated magnification
of higher than 4X provided VA of 0.04 logMAR and
better in many of the studnts, thus few students were
tested binocularly.

N Minimum  Maximum Mean

(logMAR)  (logMAR)  (logMAR)

RE Uncorrected 81 0.52 1.40 0.93+0.18

Spectacle correction 80 0.50 1.06 0.78+0.13

Combination of spectacle 79 -0.10 0.70 0.06 +0.14
correction and telescopes

LE Uncorrected 81 0.50 1.32 0.89+0.18

Spectacle correction 79 0.50 1.10 0.74+0.13

Combination of spectacle 79 -0.10 0.70 0.05+0.13
correction and telescopes

BE Uncorrected 32 0.44 1.12 0.80+0.15

Spectacle correction 32 0.40 1.00 0.69+0.14

Combination of spectacle 5 0.00 0.20 0.08 +0.09

correction and telescopes

RE, Right eye; LE, Left eye; BE, Both eyes
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The mean differences between distance VA values ob-
tained with the combination of spectacle correction
and telescopes and values obtained without correction
was 0.86 + 0.18 logMAR in the right eye and 0.83 +
0.18 logMAR in the left eye. The mean differences be-
tween the distance VA values obtained with the combi-
nation of spectacles and telescopes and values obtained
with spectacles alone was 0.71 + 0.15 logMAR and 0.70
+ 0.15 logMAR in the right and left eyes respectively.
The mean VA obtained with the combinaion of specta-
cle correction and telescopes was significantly better (p
= 0.01) than VA obtained without spectacle correction
and with spectacle correction alone.

Table 2: Near logMAR VA (40 cm and 25 cm)

Near VA values obtained with a combination of spec-
tacle correction and telescope prescriptions ranged be-
tween —0.04 logMAR and 0.72 logMAR (Table 2). The
mean VA achieved binocularly (0.33 logMAR + 0.31)
was worse than that achieved monocularly (RE: 0.14
logMAR + 0.18; LE: 0.13 logMAR + 0.18). The range
of available binocular telescopes for near vision used in
the study was 2.5X to 4X. The calculated magnification
required to obtain 0.04 logMAR or better was greater
than 4X for all students, as a result few students were
tested binocularly.

N Minimum  Maximum Mean
(logMAR)  (logMAR)  (logMAR)
RE Uncorrected 80 0.50 1.30 0.87 +0.17
Spectacle correction 79 0.40 1.08 0.76 +0.15
Combination of spectacle 78 -0.02 0.60 0.14+0.18
correction and telescopes
LE Uncorrected 80 0.40 1.30 0.84 +0.17
Spectacle correction 78 0.50 1.10 0.74 +0.13
Combination of spectacle 79 —0.04 0.72 0.13+0.18
correction and telescopes
BE Uncorrected 29 0.30 1.02 0.71 +0.18
Spectacle correction 29 0.30 0.92 0.65+0.16
Combination of spectacle 3 0.00 0.60 0.33+0.31
correction and telescopes (at (Converted  (Converted
25 cm) to 40 cm) to 40 cm)

RE, Right eye; LE, Left eye; BE, Both eyes

The combination of spectacle correction and tele-
scopes significantly improved near VA when compared
to values obtained without spectacle correction and
with spectacle correction only (p = 0.01). The mean
differences for near VA with a combination of spec-
tacle correction and telescopes and without correction
was 0.72 + 0.18 logMAR and 0.71 + 0.19 logMAR for
the right and left eyes respectively. The mean differenc-
es for the near VA with the combination of spectacle
correction and telescopes and VA obtained with specta-
cle correction was 0.62 + 0.17 logMAR in the right eye
and 0.62 + 0.18 logMAR in the left eye. Few binocular
VA measurements were obtained and were thus not in-
cluded in the analysis.
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Sixty (74.1%) and 64 (79%) students achieved a distance
logMAR acuity of 0.04 or better with a combination of
spectacle correction and telescopes in the right eye and
left eyes respectively (Table 3). Majority of the students
(RE: 51.67% and LE: 53.13%), who achieved 0.04 log-
MAR or better at distance used a combination of spec-
tacle correction and a 6X telescope, showing that the
6X magnification yielded best VA of 0.04 logMAR or
better. When tested binocularly, two of five students
also obtained VA of 0.04 or better. The uncorrected
distance VA in the right and left eyes were significantly
better for those who achieved 0.04 logMAR or better
compared to those who did not (p = 0.01 and 0.04 re-
spectively).
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With a combination of spectacle correction and tele-
scopes, 43 (53.1%) students were able to achieve a near
logMAR VA of 0.04 or better in the right eye, while
45 (55.6%) achieved the same VA in the left eye (Table
3). Hereto, the combination of the spectacle correction
and 60X telescope yielded the best VA of 0.04 logMAR

or better in many right and left eyes (44.2% and 48.9%).
One (1.2%) of three students tested binocularly also
achieved a VA of 0.04 logMAR or better. Uncorrect-
ed near VA in the right and left eyes were significantly
better for those who achieved 0.04 logMAR or better at
distance compared to those who did not (p = 0.02 and
0.01, respectively).

Table 3: Achievement of 0.04 logMAR VA or better at distance and near

RE LE BE
Percentage Percentage Percentage
Number (N) Number (N) Number (N)

(%) (%) (%)

Distance Achieved 60 74.1 64 79 2 2.5
Did not

19 23.5 15 18.5 3 3.7
achieve

Total 79 97.5 79 97.5 5 6.2

Missing 2 2.5 2 2.5 76 93.8

Total 81 100 81 100 81 100

Near (40cm)*  Achieved 43 53.1 45 55.6 1 1.2
Did not

35 43.2 34 42 2 2.5
achieve

Total 78 96.3 79 97.5 3 3.7

Missing 3 3.7 2 2.5 78 96.3

Total 81 100 81 100 81 100

*BE VA measurements conducted at 25 cm and converted to 40 cm logMAR values

Forty one students achieved a VA of 0.04 logMAR or
better at 40 cm with the right eye. Of those, 38 (92.7%)
achieved a VA of 0.04 logMAR or better at distance.
Thirty five students did not achieve a VA of 0.04 log-
MAR or better at 40 cm with the right eye, however, of
these students, twenty (57.1%) achieved 0.04 logMAR
at distance, and this was statistically significant (Pearson
chi-square = 13.195, p = 0.01). Forty three students
achieved a VA of 0.04 logMAR or better at 40 cm with
the left eye. Of those, 41 (95.3%) achieved a distance
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VA of 0.04 logMAR or better. Thirty four students did
not achieve 0.04 logMAR or better at 40 cm, howev-
er, of these 21 (61.8%) achieved a distance VA of 0.04
logMAR or better, and this was statistically significant
(Pearson chi-square = 13.653, p = 0.01).

The mean logCS measured with a combination of spec-

tacle correction and telescopes was similar for the right
and left eyes (1.39 + 0.24 logCS, 1.38 + 0.25 logCS,
respectively) (Table 4).
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Table 4: Contrast sensitivity (logCS)

Number Minimum Maximum Mean
N) (logCS) (logCS) (logCS)

RE Uncorrected 80 0.56 1.88 1.43+0.26

Spectacle correction 79 0.88 1.88 1.52+0.24

Combination of spectacle 79 0.92 1.88 1.39+0.24
correction and telescopes

LE Uncorrected 80 0.48 1.92 1.42+0.33

Spectacle correction 78 0.92 1.92 1.53+0.25

Combination of spectacle 76 0.76 1.88 1.38+0.25

correction and telescopes

RE, Right eye; LE, Left eye

Moderate loss of CS was the most common classifi-
cation for monocular tests. No statistically significant
differences were found between CS values (mean dif-
ference RE: —0.04 + 0.27 logCS, LE: —0.04 + 0.30
logCS) obtained with the combination of spectacle cor-
rection and telescopes and without correction. Contrast
sensitivity values obtained with spectacle correction
only were significantly higher than those obtained with
a combination of spectacle correction and telescopes
(p = 0.01). The mean CS difference in the right and
left eyes were —0.14 + 0.22 logCS and —0.17 + 0.24
logCS respectively. The highest mean logCS (RE: 1.37

+ 0.25, LE: 1.35 + 0.27) values were obtained using a
combination of a 3X telescope and the relevant spec-
tacle correction. The lowest mean values (RE: 0.91 +
0.27 logCS, LE: 0.91 + 0.29 logCS) were obtained using
an 8X telescope with the relevant spectacle correction.
Contrast sensitivity decreased with an increase in mag-
nification.

The RR (wpm) with a combination of spectacle correc-
tion and telescopes ranged from 14 to 116 words per
minute, the mean and standard deviation being 64.31 +
25 words per minute (Table 5).

Table 5: Minimum, maximum and mean reading rate values

Number Minimum Maximum Mean (words per
N) (words per minute)  (words per minute) minute)
Uncorrected 65 21 140 64.58 +26.61
Spectacle correction 6l 7 119 62.20 +25.66
Combination of spectacle 6l 14 116 64.31 +25.00

correction and telescopes

African Health Sciences Vol 20 Issue 2, June, 2020
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The mean difference in RR values obtained with a
combination of spectacles and telescopes and without
correction was —1.26 + 22.67 wpm, while the mean
difference for values obtained with a combination of
spectacles and telescopes and spectacle correction was
—0.70 + 26.58 wpm. There was no statistically signifi-
cant difference between these variables (p = 0.67 and
p = 0.84 respectively). The relationship between RR
achieved with a combination of spectacle correction
and telescopes was positively and significantly associ-
ated with age (p = 0.01). The mean RR for those with
prior use of devices and those without prior use were
72.49 + 21.78 and 53.31 £ 25.20 words per minute re-
spectively. There was a statistically significant difference
between these two variables (p = 0.01). The association
between telescope magnification and the RR achieved
with a combination of spectacle correction and tele-
scopes was statistically significant (p = 0.04). However,
telescopic near VA and the RR achieved with a combi-
nation of spectacle correction and telescopes were not
statistically significant (p = 0.10). There was no signifi-
cant relationship between telescopic magnification and
telescopic near VA (p = 0.88).

Discussion

This study aimed at investigating the effects of specta-
cles and telescopes on VA, CS and RR. A combination
of spectacle correction and telescopes significantly im-
proved distance and near VA. Mean CS values achieved
with spectacles alone were significantly better than
those achieved with a combination of spectacles and
telescopes. However, the RR did not significantly im-
prove with a combination of spectacle correction and
telescopes.

Mean VA values achieved with a combination of specta-
cle correction and telescopes were better than those re-
ported in other studies involving similar subjects.9,10,11
For example, Pereira et al9 reported an average distance
VA of 0.70 logMAR, which was worse than that report-
ed by Oh et al10 (0.3 logMAR) and Schwering et al''
(0.3 logMAR). Oh et al10 reported the mean distance
VA with telescopes to be 0.3 logMAR, the prescribed
telescope was determined based on the participants’
satisfaction with vision. Schwering et al11 recommend-
ed telescopes to 115 participants who achieved 0.3 log-
MAR. These studies showed that telescopes improved
vision, however, both studies did not use a goal VA of
0.04 logMAR thus it is difficult to conclude that the
achieved VA was the best possible that could be ob-
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tained. Similarly, Sacharowitz'* reported distance vision
improvement with the aid of telescopes in all 40 partic-
ipants at a university based eye clinic in South Aftrica.
However, the author did not report to what VA level
the vision improved. In the current study, magnification
was increased in a clinical environment to achieve the
goal VA of 0.04 logMAR or better, the difference in the
goal VA for the different studies could account for the
high difference achieved for the mean distance VA.

In summary, students with spectacle correction alone
achieved distance VA that fell into the category of “se-
vere or moderate visual impairment classification.”"
However, the resultant VA with the addition of the tel-
escope fell into the “moderate to no visual impairment

classification”.

A combination of telescopes and spectacle correc-
tion significantly improved vision to “normal” levels
in students with OCA as the majority (70%) achieved
monocular distance VA of 0.04 logMAR or better.
Common problems related to distance vision at school
reported by students with visual impairment in a study
conducted by Ganesh et al'* included transcribing from
the blackboard and locating objects that have fallen to
the ground. Various factors may lead to such difficulties
including the size of written text on the board or the
size of the dropped object. The current study show/
span>ed that with increased telescopic magnification,
students with OCA can achieve “normal vision” of
0.04 logMAR and can therefore, enroll in mainstream
schools. Studies'>!®
able vision indicated by good VA is important to en-
sure the ability of children to learn. Their vision can
be improved which will lead to transcribing from the
board and locating fallen items easier to accomplish.
Ganesh et al14 also highlighted that students with OCA
or visual impairment reported that the numbers and de-
tails on buses were difficult to see. The improved vision
achieved by students with albinism in this study using

suggested that clear and comfort-

a combination of spectacle correction and telescopes
is at least 0.04 logMAR. This can allow them to see the
numbers and details on buses and therefore improve
and facilitate access to public transport. Furthermore,
vision problems in children with albinism have been
reported to cause developmental difficulties and have
been linked to anti-social behavior.!>'® Therefore, an
improvement of vision achieved by a combination of
spectacle correction and telescopes can lead to better
educational and general quality of life outcomes in per-
sons with this condition.
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The better near VA achieved with a combination of
spectacle correction and telescopes compared to spec-
tacle correction only, suggests that this combination
can enhance the students’ ability to conduct near visual
tasks and related activities. Therefore, important school
activities such as reading magazines and books can be
achieved when students with OCA are corrected with
this combination.

Various forms of magnification can be used for near
tasks by students at schools. Many of these magnifiers
have close working distance and a common problem
reported by students with low vision is reading books
at arm’s length." The monocular telescopes used in this
study provided a reading distance of 40 cm. The com-
bination of the spectacle correction and telescopes for
near reading allowed for a larger working distance and
improved vision. The achievement of 0.04 logMAR or
better near VA allows for fine print of texts to be seen
with more ease than without telescopes. The difficulty
experienced with near tasks can be reduced by the use
of telescopes which might improve the students’ effi-
ciency at school.

Students with sufficient ocular accommodation may
use relative distance magnification to achieve better
near acuity, however, further assistance can be provided
by low vision devices. The continuous use of reading
material at a reduced near distance can result in accom-
modative spasm.'” Thus, an approptiate neat low vision
device such as a telescope can be used to provide an
intermediate and comfortable reading position. Unaid-
ed distance and near VA for those who achieved “nor-
mal levels of vision” with the combination of spectacle
correction and telescopes was significantly better than
those who did not achieve “normal levels”. This implies
that uncorrected VA may impact the ability to achieve
normal vision with low vision assistive devices. Consid-
ering the level of improvement achieved with the com-
bination of spectacle correction and telescopes, eye care
practitioners need to prescribe telescopes to enhance
vision of OCA students beyond that provided solely by
spectacle correction alone. However, caution should be
exercised when using magnification for general tasks.
For example, with an increase in magnification, the VA
may improve but the visual field will reduce, resulting in
the ease of use being limited. Such magnification might
be appropriate for spotting and tracing tasks such as
reading from the board.

African Health Sciences Vol 20 Issue 2, June, 2020

A combination of spectacle correction and telescopes
resulted in better VA values compared to those with
spectacle correction alone (p = 0.01). Such a significant
change was not seen when CS values without specta-
cle correction were compared to values obtained with
a combination of spectacle correction and telescopes.
This study found a reduction in monocular logCS per-
ceived when magnification was increased. The highest
perceivable monocular logCS was achieved with a com-
bination of a 3X telescope and spectacle correction,
however, the lowest was achieved with an 8X telescope
and spectacle correction. This finding may be attrib-
uted to the reduction in the field of view associated
with magnification, as the letter was enlarged, the stu-
dent would find difficulty to see the letter in its entirety
leading to a misidentification of the letter perceived.
Loshin and Browning’ reported an increase in CS func-
tions in the horizontal and vertical planes with the use
of telescopes and appropriate reading caps. The study
by Loshin and Browning’ involved grating stimuli while
our study used letter stimuli, which are more appropri-
ate to students in schools. It is important for eye care
practitioners to verify the impact of the telescope pre-
scribed to students on reading material associated with
normal daily functioning,

No significant difference was observed between the
RR obtained with and without spectacle correction and
those obtained with a combination of spectacle cor-
rection and telescopes. The reading rate VA used for
the combination of spectacle correction and telescopes
was also one line above best VA only in the event the
0.4 logMAR (1M) chart was not visible with the com-
bination, and therefore low acuity reserve was utilised.
Amore et al'® reported that fixation stability impacts
reading speed. Unstable fixation was correlated with
reduced reading speed despite the use of magnifying
devices, thus acuity reserve might not be the only fac-
tor that limited the improvement in reading rate with a
combination of spectacle correction and telescopes as
all but one student had nystagmus.

Limitations

This study has certain limitations that must be acknowl-
edged. Firstly, the training and practice in the use of
telescopes was limited due to time constraints. Second-
ly, the acuity reserve of one line, was insufficient to al-
low the student to achieve an efficient RR. Thirdly, CS
measurements may have been affected by the choice of
stimuli, as letter optotypes rather than grating stimuli
were used. Incorrect identification of letters may have
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been reported due to the impact of magnification on
the size of the stimuli thereby reducing the field of
view of the letter seen.

Implications and applications of findings

Vision rehabilitation for learners with OCA should
include telescope trials as these provide visual acuity
improvement despite the presence of nystagmus. As
telescopes are listed as part of the minimum equip-
ment requirements by the Health Professions Council
of South Africa for low vision assessments, practition-
ers should have a focusable 6X telescope for trial on
their patients as this achieved maximum improvement
in VA for most OCA learners. Clinicians should strive
to achieve maximum vision while providing appropriate
magnification considering ease of use and visual field
restrictions associated with telescopes. Longer training
and practice sessions might improve the use and famil-
iarisation of the telescopes. Reading rate should be de-
termined using an acuity reserve and the lowest magni-
fication that provides 1M (0.40 logMAR). To determine
the effect on CS, grating stimuli may be used, however,
one should be cautious with the increase in image size
and low spatial frequencies.

Conclusion

Distance and near VAs of students with OCA im-
proved to 0.04 logMAR with the use of telescopes in
combination with spectacle prescription. Contrast sen-
sitivity improved to normal levels in some students
with OCA, thus telescopes play an important role in
improving VA as well as functional vision in this group.
The RR did not significantly improve with telescopes
in students with OCA, therefore, clinicians should be
aware of the appropriate acuity reserve measurements
and trial magnification options to use. Further research
is needed to assess the impact of telescopes on specific
vision-related tasks, school performance/educational
outcomes, psychosocial and quality of life (visual func-
tioning, well-being, headaches and risks of accidents) as
well as positive (acaemic, appearance and self-esteem)
and negative (academic, teasing and bullying) outcomes
following correction.
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