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Abstract

Strabismus and amblyopia are major causes of childhood visual impairment especially in remote areas
where eye screening is not available. Delay in diagnosis and treatment impairs development in children, impedes
their education and results in an inability to perform good work, which seriously affects their self-confidence and
limits their potential socioeconomic status. The objective of this study is to determine the prevalence of strabismus
and amblyopia in the Thai population by using data from cross-sectional population based study, stratified cluster
random sampling in 22 provinces, including Bangkok was assessed. The eye examinations included visual acuity,
evaluation of ocular alignment, refractive errors and fundus examination. The results showed that from 21,711
samples, adjusted for gender and age of population, the prevalence of strabismus was 1.42%, of which 15.63% had
amblyopia. From an estimated total number of 890,413 cases of strabismus, 237 were blind (as WHO criteria).
Amblyopia prevalence was 0.69%, 19.80% of which were caused by strabismus. From an estimated total number of
431,013 cases of amblyopia, none were blind. In conclusion,-amblyopia is the most common cause of monocular
visual impairment in children. While the prevalence of strabismus causing amblyopia in the Thai population is not
high, cost effective treatments are available which should be implemented at the pre-school level. Diagnosis of
strabismus and amblyopia after 7-8 years of age can lead to permanent visual loss. Program guidelines for pre-
school and elementary school vision screening should be set up. The cost benefits of screening will be realized

through prevention of blindness and other visual impairments.

Keywords: strabismus, amblyopia, National survey of visual impairment, Thailand
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Table 1 Thai populations by sex and age group in 2006* compare to survey participants

Age range (years) Thai population Survey samples
Male Female Total Male Female Total Percent

1-9 4,245,089 4,011,825 8,256,914 604 610 1,214 5.59
10-19 4,856,113 4,626,975 9,483,088 894 1,146 2,040 9.40
20-29 5,122,394 5,041,402 10,163,796 241 544 785 3.62
30-39 5,374,490 5,529,718 10,904,208 624 1,582 2,206 10.16
40-49 4,672,375 4,972,419 9,644,794 1,582 3,089 4,671 21.51
50-59 3,048,236 3,360,990 6,409,226 1,691 3,193 4,884 22.50
60-69 1,676,202 1,930,915 3,607,117 1,285 2,217 3,502 16.13
70-79 928,255 1,205,314 2,133,569 820 1,224 2,044 9.41
80 and over 314,312 478,472 792,784 158 207 365 1.68
Total 30,237,466 31,158,030 61,395,496 7,899 13,812 21,711 100.00

* http://www.dopa.go.th

Table 2 Causes, percentage and estimated number of visual impairment in the National Survey in 2006

Cause of visual impairment* Blindness both eyes Low vision both eyes
Number Percent Number Percent

Cataract 98,336 51.64 518,131 56.61
Glaucoma 17,465 9.84 79,737 10.41
Age-related macular degeneration 21,425 6.56 35,553 3.88
Corneal diseases, scar, bullous keratopathy 12,403 4.92 25,938 1.23
Optic atrophy 4,327 4.10 17,565 1.41
Significant pterygium 14,700 3.28 66,839 3,17
Retinitis pigmentosa 5,510 3.28 9,097 0.53
Diabetic retinopathy 3,011 2.46 158,136 4.76
Refractive errors, uncorrected aphakia 101,602 1.64 304,443 14.11
Ptosis, entropian, ectropian 3,104 1.64 21,211 0.53
Retinal detachment 19,333 1.64 179 0.18
Uveitis 5,278 1.64 590 0.35
Strabismus, nystagmus, amblyopia 237 - 29,610 0.71

* Causes of blindness and low vision will be recorded only the major cause for example :
Cataract caused myopia will be recorded only cataract, Glaucoma caused central retinal vein occlusion will be recorded only glaucoma,
Total retinal detachment from retinopathy of pre-maturity will be recorded as retinopathy of pre-maturity, Congenital corneal scar will

be recorded as congenital anomalies
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Table 3 Strabismus and amblyopia in TVIP 2006-7 by gender and age group (blind samples were excluded)
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Age group Male Female Total
(years) Total Strabism Amblyopia  Total Strabismus Amblyopia  Total Strabismus Amblyopia
0-5 178 2 0 181 4 0 359 6(1.67%) 0
6-10 603 11 4 606 7 3 1.209 18(1.49%) 7(0.58%)
11-15 595 7 7 722 7 5 1,317 14(1.06%) 12(0.91%)
16-20 140 4 3 274 0 1 414 4(0.97%) 4(0.97%)
>20 6,383 45 33 12,029 73 45 18,412 - 118(0.64%) . 78(0.42%)
Total 7,899 69 47 13,812 91 54 21,711 160(0.75%)  101(0.46%)
(0.87%) (0.59%) (0.66%) (0.39%) (1.42%)* (0.69%)**

TVIP=The National Survey of Blindness Low Vision and Visual impairment in Thailand

*The prevalence of strabismus after age and gender population adjustment was 1.42%

** The prevalence of amblyopia after age and gender population adjustment was 0.69

Table 4 Strabismus with amblyopia and amblyopia with strabismus in TVIP-2006-7 (blind samples were excluded)

Age group Strabismus cases Amblopic cases
(years) . . . .
Total With Amblyopia Percent Total* With Strabismus Percent
0-5 6 0 0 0 0 0
6-10 18 0 0 7 0 0
11-15 14 6 42.86 12 6 50.00
16-20 4 1 25.00 4 1 25.00
More than 20 118 18 15.25 78 13 16.67
Total 160 25 15.63 101 20 19.80
* Other causes of amblyopia were not shown
Table 5 Estimated number and weighted prevalence of visual impairment through strabismus and amblyopia
Disease No visual Low Low Blindness Blindness Blindness One eye  Total
impairment  Vision Vision One eye Both eyes Low vision Visual
One eye Both eyes One eye impairment
Strabismus 590,245 49,721 3,946 240,619 237 5,663 300,186
(66.29%) (5.58%) (0.44%) (27.02%) (0.03%) (0.64%) (33.71%)
Amblyopia 236,425 108,241 25,664 59,185 0 1,498 194,588
(54.85%) (25.11%) (5.95%) (13.73%) (0.00%) (0.35%) (45.14%)
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Table 6 Visual acuity of right eye of samples with strabismus and amblyopia
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Visual acuity in right eye Population Strabismus cases Amblyopic cases
20/20-20/40 14,136 76 (0.54%) 37 (0.26%)
20/50-20/70 3,860 21 (0.54%) 21 (0.54%)
20/100-20/200 2,469 22(0.89%) 19 (0.77%)
19/200-10/200 358 7 (1.96%) 7 (1.96%)
9/200-1/200 215 4 (1.86%) 7 (3.26%)
Counting fingers 178 10 (5.62%) 9.(5.06%)
Hand motions 99 7 (7.07%) 0
Light perception 44 4(9.09%) 1(2.27%)
No light perception 88 4 (4.55%) 0
Central fixation, Stable, Maintain 266 5(1.88%) 0
Total 21,711 160 101
Table 7 Prevalence of amblyopia and strabismus in various studies
Year of Name of study Total Age of Prevalence Amblyopia Prevalence Strabismic Cause
study samples Samples (years) Of strabismus From strabismus Of amblyopia of amblyopia
2003 Gullayanond 6,539 7-12 1.1% 0.71%
(Thailand)
2004 Tananuvat 6,898 7 1.5 %-boy - 1.1%-boy -
(Thai) (gradel) 6.2%-girl 1.4%-girl
2006 Jenchitr 21,711 0-98 1.42% 15.63% 0.69% 19.8%
(Thai)
2010 Birch 250 Less than 82 %
(USA)) 3
2011 Faghimi 2,150 6—21 3.1 % 1.9 % 24.4%
(Iran) (13.2£3.2) 4.2%-girl 2.1%-girl
2.0%-boy 1.7%-boy
2011 Noche 314 5-15 8.92 7%
(Cameroon)
2011 Sherpa 466 7-12 0.43 % 0.43%
(Nepal)
2012 Pai 1,422 2.5-6 1.9%
(Australia)
2012 Pi(china) 3,079 6-15 0.29 % 1.88 %
2012 Polling JR 591 Upto 12 3.1 %
(Poland)

150



M3UszynInMIszauea 152411 & & (National Research Conference 2014)

Table 7 Prevalence of amblyopia and strabismus in various studies (con.)

JUN o WHY bEED

Year of  Name of study Total Age of Prevalence Amblyopia Prevalence Strabismic Cause
study samples  Samples (years) Of strabismus From strabismus Of amblyopia of amblyopia
2013 Caca 21,062 6-14 2.6 % 0.9 %

(Turkey) (10.56+3.59)
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