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Introduction
Stereoscopic is the depth perception of an object seen by good binocular vision of both eyes, where 2-dimensional shadows
falling on the retina are transformed into 3-dimensional shadows. One factor that causes interference with one's vision is myopia.
Myopia is a refractive disorder that has a high prevalence in school-aged children and is likely to affect stereoscopic visual
impairment in children.
Method
This research was observational analytic with cross sectional study method. The research subjects were Al-Azhar Medan Junior
High School students with myopia refraction abnormalities and then a stereoscopic vision test was performed using Titmus Fly
Test.
Results
Of the total 75 children, there were 46 mild myopia, 24 moderate myopia, and 5 severe myopia. The statistical test found a
relationship between myopia and stereoscopic vision (p = 0.001) and there were significant differences in stereoscopic vision
between each degree of myopia (p = 0.001).
Conclusion :
There are significant differences in stereoscopic vision between patients with mild, moderate and severe myopia. Stereoscopic
vision in children with moderate myopia and severe myopia is worse than children who suffer from mild myopia
Keywords: Stereoscopic vision, myopia, Titmus Fly Test, Children.
1.

INTRODUCTION

Stereoscopic is the depth perception of an object seen using good binocular vision of both eyes, where 2-dimensional
shadows falling on the retina are transformed into 3-dimensional shadows. Good stereoscopic vision is very useful in assessing
and understanding the object being seen. Good binocular vision will have good stereoscopic vision.1
Impaired stereoscopic vision can interfere a person's activities in daily life, where a person will find it difficult to assess
objects that require good three-dimensional or stereoscopic assessment. Good stereoscopic vision is influenced by the good
sensory fusion and motor fusion. Clinically, stereoscopic vision examination is often used as an initial screening of eye
examination.1
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One of the causes of stereoscopic vision reduction in a person is the presence of refractive abnormalities such as myopia,
hypermetropia or astigmatism. This is because the conditions for yielding a good stereoscopic vision are not fulfilled. From some
refractive disorders, myopia is a refractive disorder that has the high prevalence.2,3
II. METHOD
This research is a research with a cross sectional study design and approved by the ethics committee of the Faculty of
Medicine, University of North Sumatra. The research subjects were third grade students of Al - Azhar Junior High School in
Medan who suffered from myopia from June to July 2018. The total sample was 75 students who suffered from myopia included
in the inclusion criteria consisting of mild myopia 46 children, moderate myopia 24 children, myopia weight of 5 children. The
subjects then performed a stereoscopic vision test using Titmus Fly Test. All data is entered with SPSS (IBM SPSS Statistic for
Windows, Version 19.0). One way Anova test (difference in mean stereoscopic vision score between myopia groups) was used
for analysis. p <0.05 was considered significant.
III. RESULT
This research was conducted from June 2018 to July 2018 to Al Azhar Junior High School children who met the research criteria.
The number of samples in this study were 75 children. This study was divided into three groups: mild myopia, moderate myopia,
and severe myopia. In children who met the inclusion criteria, a visual examination and correction of refractive abnormalities are
carried out and a stereoscopic test is performed using Titmus Fly Test. In this study several factors that influence stereoscopic
vision such as history of eye surgery, infection, eye muscle abnormalities have been excluded so as not to influence the results of
the study
Table 4.1. Characteristics of the research subject
Characteristics

n

Percentage (100%)

• Male

27

36 %

• Female

48

64 %

• 13 years old

31

41,33%

• 14 years old

40

53,33%

• 15 years old

4

5,33%

• Mild

46

61,33%

• Moderate

24

32,00%

• Severe

5

6,66%

Characteristics

Age

Severity of the Miopia

In table 4.1 above shows that more girls have refractive disorders that are 48 (64%) compared to boys, 27 children
(36%). From the age characteristics it was found that at the age of 14 years the highest number of respondents experienced
refractive abnormalities which amounted to 40 children (53.33%), while respondents aged 13 years amounted to 31 children
(41.33%) and respondents aged 15 years amounted to 4 children (5.33%) of all respondents. In the degree of myopia, it was found
that the mildest degree of myopia was 46 children (61.33%), moderate myopia totaling 24 children (32%), and severe myopia
totaling 5 children (6.66%).
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Table 4.2. Stereoscopic measurement results

Miopia
Groups

n

• Mild
• Moderate

46
24

• Severe

5

Stereoscopic vision
(arc seconds)
[min-max]

x ± SD
26,80 ± 6,652
44,21 ± 11,375
85,20 ± 20,266

p.

[20 – 40]
0.0001

[20 – 63]
[63 – 100]

One way Anova test in Table 4.2 above shows a difference in the mean stereoscopic vision score between myopia groups
(p = 0.0001). Furthermore, to see the average different stereoscopic vision scores can be seen in Table 4.3.
Table 4.3. Description between groups of myopia with stereoscopic vision
Myopic groups

P

Mild – Moderate

0.0001

Mild – Severe

0.0001

Moderate – Severe

0.0001

From table 4.3 it can be seen that there are significant differences in stereoscopic vision between mild myopia and
moderate myopia groups (p = 0.0001). Significant stereoscopic vision differences were also found between mild myopia and
severe myopia and between moderate myopia and severe myopia groups ( p = 0.0001).
IV. DISCUSSION
Stereoscopic vision is the highest level of binocular vision in humans. Stereoscopic itself is a binocular visual ability that is
used for three-dimensional vision resulting from the neural process of stimulation in the retinal area that differs horizontally in the
functional area of Panum1,5. The development of stereoscopic vision will gain more development since the age of 5 years.
According to Hriros et al., It was found that reduced stereoscopic vision was associated with decreased performance requiring
hand and eye coordination and visual motor skills in school-age children.4
To produce good stereoscopic vision, there are a number of conditions that must be fulfilled, namely the normal driving
muscles of the eye, there are no abnormalities in the peripheral and central visual nerves, no anatomical defects are found and no
interference in the refraction field.1,5
In patients with myopia, shadows that occur form greater disparity of the retina which causes a decrease in the formation
of shadow fusion which causes a decrease in the level of depth of binocular vision which will ultimately affect stereoscopic
vision.3
Titmus stereotest, is one of the contour tests commonly used for stereoscopic tests in children, which can assess various
differences from 3000 to 40 arcseconds. Good binocular function is very important for stereoscopic vision development.6
In table 4.1, it can be seen that the highest frequency of subjects suffering from myopia is women. By using the chi
square test obtained p <0.05. This shows there is a relationship between sex with the occurrence of refractive abnormalities. The
results of this study have similarities with the research of Rosman M. (2009) and Favhrian (2009). According to Rosman M
(2009) research, refractive abnormalities are more common in women than men (61.1% versus 49.3%). While the results of
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Fachrian's research (2009) showed that the number of female respondents (53.2%) was more than men (46.89%). Women have
longer eyeball axial lengths, and have a vitreous chamber that is deeper than men. This allows women to have a higher refractive
disorder than men.7,8
In table 4.2 shows the relationship between myopia and streoscopic vision, where the higher the degree of myopia causes
shadows falling on the retina are not identical and cannot be fused well, in some literature it is also explained that someone who
has a high myopia disorder that is not well corrected and can cause esophoria and exophoria which can aggravate stereoscopic
vision. This study is in line with previous studies by Pratjahja which stated that the occurrence of uncorrected refractive
abnormalities such as myopia can cause a decrease in the quality of stereoscopic visual acuity.5 Also in line with the research of
Lai L et al in Taiwan and Kah Chung's research, it is said that myopia is closely related to phoria and tropic events which can
interfere with one's stereoscopic vision.
Research similar to this study was conducted by Ju Wen Yang in Taiwan. However, Ju Wen's research emphasizes mildmoderate anisometropia in patients with myopia.10
In table 4.3 illustrates the relationship between the degrees of myopia with stereoscopic vision, where it was found that
the more severe the degree of myopia, the greater the decrease in stereoscopic vision of a person. In some libraries, it is stated that
the greater the horizontal retinal disparity that occurs in the Panum area caused by the more severe refractive abnormalities, the
lower the depth of stereoscopic vision due to shadows formed in the peripheral area of the Panum area. This study is similar to a
study by Chanchal G et al., Which states that myopia> 3D is closely related to a decrease in a person's stereoscopic vision.8
Another similar study was conducted by Farid Setiawan et al., The study was conducted on adults whose eye development was
perfect and TNO Stereotest was used as a stereotest test that is rarely used in children and found no significant results between
mild myopia and severe myopia to stereoscopic vision.11
IV. CONCLUSION
Of the 75 children, it was found mild myopia in 46 children, moderate myopia 24 children, severe myopia 5 children.
From the statistical test, there is a correlation between the increase in the degree of myopia and the decrease in stereoscopic vision
with a value of p = 0.001.
REFERENCES
1.

Syauqie M, Handayani S, Putri M. Development of Binocular Vision. J Kesehatan Andalas. 2014;3(1):8–14.

2.

Kuang T-M, Hsu W-M, Chou C-K, Tsai S-Y, Chou P. Impact of Stereopsis on Quality of Life. Eye (Lond). 2005 May;19(5):540–545.

3.

Webvision:

The

Organization

of

the

Retina

and

Visual

System.

Perception

of

depth.[Online]:2007

.

Available

from

:

http://webvision.med.utah.edu/book/part-viii-gabac-receptors/perception-of-depth/
4.

Zaroff CM. Variation in stereoacuity: normative description, fixation disparity, and the roles of aging and gender (unpublished). Doctoral dissertaion.
New York : City University of New York; 2001

5.

Morgan IG, Ohno-Matsui K, Saw S-M. Myopia. Lancet (London, England). 2012 May5;379(9827):1739–48.

6.

Salmon. Vision science III – binocular vision series.[Online].; 2007. Available from :http://arapaho.nsuok.edu/`salmonto/vs3_materials/lecture14.pdf

7.

Horton JC. Disorders of the eye. In Braunwald E, Fauci AS, Kasper DL, HauserSL, Longo DL, Jameson JL, editors. Harrison’s principles of internal
medicine. 15th ed. New York: The McGraw-Hill Companies;2001.p.164-178

8.

Zaroff Cm, Knutelska M, Frumkes TE. Variation in stereoacuty : normative description, fixation disparity, and the roles of aging and gender.
Invest.Opthalmol. Vis. Sci.2003 February;44(2): p. 891-900

9.

Pratjahja B. Penurunan tajam stereoskopis pada penderita miopia. [Yogyakarta] :Universitas Gadjah Mada; 1998 [cited 2018 Apr 8]; Available
from:https://repository.ugm.ac.id/id/eprint/41600

10. Lai L, Hsu W, Kuo C, Hong R, Chen M. The Relationship between Myopia and Ocular Alignment among Rural Adolescents. 2014;(November):834–
43.

http://dx.doi.org/10.29322/IJSRP.8.12.2018.p8411

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 8, Issue 12, December 2018
69
ISSN 2250-3153
11. G Chanchal et al. A Study of Stereopsis in Children And Adolescents with Myopic Refractive Error.International journal of Contempory Medical
Research.2017;4(1): 221 – 224

First Author – Dedy Saputra, Department of Opthalmology, Sumatera Utara University, heavengarden001@gmail.com.
Second Author – Aryani A. Amra , Department of Opthalmology, Sumatera Utara University, aryaniamra@yahoo.com
Third Author – Fithria Aldy , Department of Opthalmology, Sumatera Utara University, fithria_aldy@yahoo.com
Correspondence Author – Dedy Saputra, heavengarden001@gmail.com , +6281263816873

http://dx.doi.org/10.29322/IJSRP.8.12.2018.p8411

www.ijsrp.org

