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çVisual acuityé (VA) À¡“¬∂÷ß §«“¡§¡™—¥¢Õß

 “¬μ“1 ‚¥¬π‘¬“¡∂÷ß§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ¢Õßμ“

§π‡√“ À√◊ÕÕ’°π—¬Àπ÷Ëß§◊Õ¢π“¥¢Õß«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ëμ“‡√“

 “¡“√∂¡Õß‡ÀÁπ‰¥â „™âÀπà«¬‡ªìπÀπà«¬„π°“√«—¥¡ÿ¡ ‚¥¬¡’

Àπà«¬‡ªìπ minute of arc (MOA) À√◊Õ arcminute (arcmin)

À√◊Õ minute arc

Àπà«¬„π°“√«—¥¡ÿ¡ (√Ÿª∑’Ë 1)
1 «ß°≈¡ (cycle) = 360 Õß»“(degree)

1 Õß»“ (degree) = 60 minutes of arc

1 minute of arc = 60 seconds of arc

™π‘¥¢Õß§«“¡§¡™—¥¢Õß “¬μ“ ¡’ 4 √Ÿª·∫∫1 §◊Õ
1. Minimum visible acuity - detection of a fea-

ture §◊Õ§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥‡∑à“∑’Ë‡ÀÁπ‰¥â

(√Ÿª∑’Ë 2)

°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ
(Visual acuity measurement)
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√Ÿª∑’Ë 1 Àπà«¬„π°“√«—¥¡ÿ¡
(available from:URL: http://www.oc.nps.edu/oc2902w/c_mtutor/appendx/angunit.htm)
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√Ÿª∑’Ë 2 Minimum visible acuity - detection of a feature
(available from:URL: http://webvision.med.utah.edu/
book/part-viii-gabac-receptors/visual-acuity)

√Ÿª∑’Ë 3 Minimum resolvable acuity - resolution of two features
(available from:URL: http://webvision.med.utah.edu/book/part-
viii-gabac-receptors/visual-acuity)

√Ÿª∑’Ë 4 Minimum recognizable acuity › identification of a feature
(available from:URL: https://www.eboptometry.com/content/optometry/ebp-
resource-step-4-apply/practitioners-students-teachers/development-and-adop-
tion-visual-acuity-charts-based-%E2%80%9Clogmar%E2%80%9D-principles)
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2. Minimum resolvable acuity - resolution of

two features §◊Õ§«“¡ “¡“√∂„π°“√∑’Ë®–·¬°‰¥â«à“«—μ∂ÿ

2 «—μ∂ÿÕ¬ŸàÀà“ß°—ππâÕ¬∑’Ë ÿ¥ (√Ÿª∑’Ë 3)

3. Minimum recognizable acuity - identifica-

tion of a feature §◊Õ§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ·≈–

μâÕß∫Õ°‰¥â«à“«—μ∂ÿ∑’Ë‡ÀÁπ‡ªìπÕ–‰√ ÷́Ëß‡ªìπ√Ÿª·∫∫∑’Ë∂◊Õ‡ªìπ

¡“μ√∞“π·≈–„™â°—π·æ√àÀ≈“¬ (√Ÿª∑’Ë 4)

4. Minimum discriminable acuity - discrimina-

tion of a change in a feature (e.g. a change in size,

position or orientation) §◊Õ§«“¡ “¡“√∂„π°“√∫Õ°∂÷ß

§«“¡‡À≈◊ËÕ¡¢Õß«—μ∂ÿ 2 «—μ∂ÿ∑’Ë‡À≈◊ËÕ¡πâÕ¬∑’Ë ÿ¥ (√Ÿª∑’Ë 5)

Minimum recognizable acuity
μ“¡∑’Ë‰¥â°≈à“«¢â“ßμâπ«à“‡ªìπ§«“¡ “¡“√∂„π°“√‡ÀÁπ

√Ÿª∑’Ë 5 Minimum discriminable acuity › discrimination of a change in a feature
(available from:URL: http://webvision.med.utah.edu/book/part-viii-gabac-receptors/visual-acuity)

μ“√“ß∑’Ë 1  μ“√“ß· ¥ß§à“∑’ËπâÕ¬∑’Ë ÿ¥ (limit) ¢Õß·μà≈–√Ÿª·∫∫°“√¡Õß‡ÀÁπ

(From : Levi DM.  Visual acuity. In : Levin LA, Nilsson SF, Hoeve JV, Wu S, Kaufman PL, Albert A. Adlerûs Physiology of the Eye 11th ed.
Philadelphia: Elsevier Health Sciences. 2011: 627-47.)
À¡“¬‡Àμÿ ∂â“‡√“π”§à“„πμ“√“ß §Ÿ≥¥â«¬ 60 ®–‰¥âÀπà«¬‡ªìπ minutes of arc (1 degree = 60 minutes of arc) ‡™àπ minimum recognizable acuity 0.017
degrees  1 minute of arc)

«—μ∂ÿ·≈–μâÕß∫Õ°‰¥â«à“«—μ∂ÿ∑’Ë‡ÀÁπ‡ªìπÕ–‰√ ‡ªìπ°“√«—¥‚¥¬

„™â·ºàπ«—¥ “¬μ“ ‡™àπ Snellen chart, Bailey-Lovie chart,

ETDRS chart ‚¥¬„π·ºàπ«—¥®–¡’μ—«‡≈¢À√◊Õμ—«Õ—°…√

À√◊Õ —≠≈—°…≥å∑’Ë¡’¢π“¥®“°„À≠àÕ¬Ÿà∑’Ë∫√√∑—¥∫π ÿ¥·≈–≈¥

¢π“¥‡≈Á°≈ß‰ª„π∫√√∑—¥μàÕÊ ‰ª ‡√’¬°μ—«‡≈¢À√◊Õμ—«Õ—°…√

À√◊Õ —≠≈—°…≥å„π·ºàπ«—¥‡À≈à“π’È«à“ optotypes (standar-

dized symbols)

Visual angle
¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ ´÷Ëß®–¡’¢π“¥§ß∑’Ë‰¡à«à“∑’Ë√–¬–

∑“ß„¥ (√Ÿª∑’Ë 6)

¥—ß∑’Ë‰¥â°≈à“«‰ª¢â“ßμâπ«à“ visual acuity §◊Õ §«“¡

 “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ¢Õßμ“§π‡√“ (spatial resolving

capacity) À√◊ÕÕ’°π—¬Àπ÷Ëß§◊Õ¢π“¥¢Õß«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ëμ“
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√Ÿª∑’Ë 6 Visual angle - «—μ∂ÿ A ·≈– B ¡’ visual angle ‡∑à“°—π ·μà¡’¢π“¥μà“ß°—π‡æ√“–Õ¬Ÿà∑’Ë√–¬–
Àà“ß®“°μ“‰¡à‡∑à“°—π
(available from:URL: http://psyc.ucalgary.ca/PACE/VALab/Vanessa/Eye_visual_
angle1/information2.html)

‡√“ “¡“√∂¡Õß‡ÀÁπ‰¥â ∂â“«—μ∂ÿ¬‘Ëß‡≈Á° ·≈â«‡√“ “¡“√∂‡ÀÁπ‰¥â

· ¥ß«à“§«“¡ “¡“√∂„π°“√¡Õß‡ÀÁπ¬‘Ëß¥’ ®–‡ÀÁπ‰¥â«à“‡ªìπ

 à«π°≈—∫¢Õß°—π·≈–°—π °≈à“«§◊Õ

‚¥¬ θ §◊Õ¢π“¥¢Õß¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ ¡—°„™â

Àπà«¬‡ªìπ minutes of arc

‚¥¬§à“πâÕ¬∑’Ë ÿ¥ ¢Õß minimum recognizable acui-

ty ¡’§à“ 0.017 degrees  1 minute of arc °“√∑’Ë‡√“‡ÀÁπ

√Ÿª∑’Ë 7  E ¡’ visual angle 5 minutes of arc ¥—ßπ—Èπ¡ÿ¡∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ (minimal angle resolution =
MAR) ®–¡’§à“‡∑à“°—∫ 1 minute of arc §◊Õ 1/5 ¢Õß«—μ∂ÿπ—ÈπÊ
(available from:URL: http://webvision.med.utah.edu/book/part-viii-gabac-receptors/visual-acuity)

·μà≈– à«π·≈–¡’¢π“¥‡ªìπ 1 minute of arc ¥—ßπ—Èπ°“√

ª√–°Õ∫‡ÀÁπ‡ªìπμ—«Õ—°…√‡™àπμ—« E ‡√“®”‡ªìπμâÕß‡ÀÁπ

·μà≈– à«π∑—ÈßÀ¡¥ 5  à«π (¬°μ—«Õ¬à“ß ∂â“‡√“‡ÀÁπ·§à 3  à«π

‡√“®–‰¥â·§àμ—« C ®”‡ªìπμâÕß¡’Õ’° 2  à«π ‡ªìπ™àÕß«à“ß·≈–

™àÕß‡ âπ¥”‡æ◊ËÕ∑”„Àâ‡ÀÁπμ—«Õ—°…√‡ªìπ E) °≈à“«§◊Õ °√≥’∑’Ë

μ—« E ¡’ visual angle 5 minutes of arc ¥—ßπ—Èπ¡ÿ¡∑’Ë‡≈Á°

∑’Ë ÿ¥∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ (minimal angle resolution = MAR)

®–¡’§à“‡∑à“°—∫ 1 minute of arc §◊Õ 1/5 ¢Õß«—μ∂ÿπ—ÈπÊ  (√Ÿª

∑’Ë 7)

VA  = 1

θ(û)
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√Ÿª∑’Ë 8 √–¬–∑“ß¡“°¢÷Èπ μ—«®–„À≠à¢÷Èπ ·μà¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“®–§ß∑’Ë‡ ¡Õ‰¡à«à“∑’Ë√–¬–„¥
(available from:URL: http://clinicalgate.com/ocular-examination/)

„π·ºàπ«—¥ “¬μ“ ¡“μ√∞“π§◊Õ optotypes ∑ÿ°μ—« ®–

¡’¢π“¥ 5 minutes of arc ∑’Ë√–¬–μà“ßÊ°—π §◊Õ¡’ MAR = 1

minute of arc ∂â“√–¬–∑“ß¡“°¢÷Èπ μ—«®–„À≠à¢÷Èπ ·μà¡ÿ¡∑’Ë

«—μ∂ÿ∑”°—∫μ“‡√“®–§ß∑’Ë‡ ¡Õ‰¡à«à“∑’Ë√–¬–„¥ (√Ÿª∑’Ë 8)

§à“ “¬μ“∑’Ë‡√“„™â°—π·æ√àÀ≈“¬∑’Ë ÿ¥ §◊Õ Snellen frac-

tion ‡™àπ 6/6 À√◊Õ 20/20 ‚¥¬¡’∑’Ë¡“®“°

√Ÿª∑’Ë 9 √Ÿª∫π : §π∑’Ë¡’ “¬μ“ 6/6 ®– “¡“√∂‡ÀÁπμ—«Õ—°…√ E ¢π“¥μà“ßÊ ∑’Ë√–¬–μà“ßÊ °—π ‡ÀÁπ‰¥â«à“∑’Ë√–¬– 18 ‡¡μ√
¡’¢π“¥„À≠à°«à“∑’Ë√–¬– 6 ‡¡μ√ ·μà¡ÿ¡∑’Ë∑”°—∫μ“¡’¢π“¥ 5 minutes of arc À√◊Õ MAR = 1 minute of arc §ß∑’Ë
(§à“¡“μ√∞“π¢Õß°“√¡Õß‡ÀÁπ)
√Ÿª≈à“ß : §π∑’Ë¡’ “¬μ“ 6/18 À¡“¬∂÷ß ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬– 6 ‡¡μ√ ·μà‡ÀÁπμ—«Õ—°…√∑’Ë¡’¢π“¥ 5 minutes of arc
∑’Ë√–¬– 18 ‡¡μ√
(available from:URL:http://www.ssc.education.ed.ac.uk/courses/vi&multi/vdec10iii.html)

  §◊Õ√–¬–∑’ËºŸâ∂Ÿ°∑¥ Õ∫¬◊πÕ¬Ÿà

  §◊Õ√–¬–∑’Ëμ—«Õ—°…√π—Èπ¡’¢π“¥ 5 minutes of

arc À√◊Õ MAR = 1  minute  of arc

(¥Ÿ¿“æª√–°Õ∫√Ÿª∑’Ë 9)
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Snellen chart (√Ÿª∑’Ë 10)
§‘¥§âπ‚¥¬ Dr.Herman Snellen ∂◊Õ‡ªìπ·ºàπ«—¥

 “¬μ“∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬¡“°∑’Ë ÿ¥ ‚¥¬¡’À≈—°°“√§◊Õ

∑ÿ°μ—«Õ—°…√¡’¢π“¥ 5 minutes of arc ∑’Ë√–¬–μà“ßÊ°—π §◊Õ

¡’ MAR = 1 minute of arc ÷́Ëß∂â“‡√“π”§à“¢Õß Snellen

fraction °≈—∫‡»… à«π·≈â«π”¡“À“√°—π ®–‰¥â‡∑à“°—∫§à“ vi-

sual angle (¡’§à“°—∫ MAR ¢Õßμ—«Õ—°…√π—ÈπÊ)

‡™àπ

§◊Õ μ—« E ∑’ËÕ¬Ÿà·∂«∫π ÿ¥¢Õß Snellen chart ¡’

visual angle 10 minutes of arc ∑’Ë√–¬– 20 øÿμ À√◊Õ¡’

¢π“¥ 5 minutes of arc À√◊Õ MAR = 1 minute of arc ∑’Ë

√–¬– 200 øÿμ

§à“ visual angle „π·μà≈–·∂«¢Õß Snellen chart

‡∑à“°—∫ 1.0, 1.25, 1.5, 2, 2.5, 3.5, 5 ·≈– 10  ÷́Ëß®“°

20/20 ‰ª‡ªìπ 20/25 §à“ visual angle ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 25

·μà®“° 20/100 ‰ª‡ªìπ 20/200 §à“ visual angle ‡æ‘Ë¡¢÷Èπ

√âÕ¬≈–100 ‡ÀÁπ‰¥â«à“¡’°“√‡æ‘Ë¡¢÷Èπ∑’Ë‡ªìπÕ—μ√“ à«π∑’Ë‰¡à§ß∑’Ë

πÕ°®“°π’È§«“¡·μ°μà“ß„π·μà≈–·∂« ∑—Èßμ—«Õ—°…√∑’Ë„™â¡’

§«“¡¬“°ßà“¬·μ°μà“ß°—π(μ—« E ¬“°°«à“μ—« L) ™àÕß«à“ß

√–À«à“ßμ—«Õ—°…√‰¡à‡∑à“°—π ®”π«πμ—«Õ—°…√„π·μà≈–·∂«‰¡à

‡∑à“°—π(Õà“πμ—« E ‰¥â 1 μ—« ∂◊Õ«à“‰¥â§à“ “¬μ“∑’Ë·∂«π—Èπ§◊Õ

20/200 ·μà„π∫√√∑—¥≈à“ßÊ ºŸâ∂Ÿ°∑¥ Õ∫μâÕßÕà“π∂Ÿ°¡“°

°«à“ 1 μ—« ®÷ß®–‰¥â§à“ “¬μ“„π·∂«π—ÈπÊ) ‡ÀÁπ‰¥â«à“ Snellen

chart ¬—ß¡’¢âÕ∫°æ√àÕßÀ≈“¬®ÿ¥ ∑’Ë àßº≈∑”„Àâ°“√«—¥ visual

acuity ‰¡àπà“‡™◊ËÕ∂◊Õ ®÷ß‰¥â¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“·∫∫

Õ◊ËπÊ ¥—ß®–‰¥â°≈à“«μàÕ‰ª

Bailey-Lovie chart (√Ÿª∑’Ë 11)
„πªï §.». 1976 ‰¥â¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“ ‚¥¬ Ian

L Bailey ·≈– Jan E Lovie-Kitchin ‚¥¬¡’À≈—°°“√∑’Ë

 ”§—≠§◊Õ standardization ·≈– geometric progression2,3

1. Geometric progression

¥—ß∑’Ë‰¥â°≈à“«‰ª·≈â««à“„π Snellen chart °“√‡æ‘Ë¡¢÷Èπ

¢Õß visual angle ‡ªìπÕ—μ√“ à«π∑’Ë ‰¡à§ß∑’Ë ®÷ß‰¥â¡’°“√

√Ÿª∑’Ë 10 Snellen chart
(available from:URL: https://www.eboptometry.com/content/optometry/ebp-resource-
step-4-apply/practitioners-students-teachers/development-and-adoption-visual-acu-
ity-charts-based-%E2%80%9Clogmar%E2%80%9D-principles)
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§‘¥§âπÕ—μ√“ à«π‡æ◊ËÕ„™â„π·ºàπ«—¥ “¬μ“ ‚¥¬„πªï§.». 1868

Green4,5 ‰¥â‡ πÕ logarithmic progression ‚¥¬„™â§à“
3  2 = 21/3 = 1.2599  μàÕ¡“„πªï§.». 1959 Sloan6 ‰¥â‡ πÕ

Õ—μ√“ à«π∑’Ë§≈â“¬§≈÷ß°—π§◊Õ 10  10 = 100.1 = 1.2589  ´÷Ëß

∂â“‡√“À“‡ªìπ§à“ logarithm ¢Õß 1.2589 ®–¡’§à“‡∑à“°—∫ 0.1

(log 1.2589 = log 100.1 = 0.1)

‡√‘Ë¡μâπ∑’Ë visual angle = 1 minute of arc ∂â“‡√“

‡æ‘Ë¡¢π“¥„πÕ—μ√“ à«π∑’≈– 1.2589 ®–‰¥â visual angle

‡∑à“°—∫ 1*1.2589  1.25, 1.25*1.2589  1.6, 1.6*1.2589

 2 ‡ªìπμâπ ·≈–∂â“À“°§‘¥‡ªìπ§à“ logarithm ®–‡∑à“°—∫

‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit (log 1.2589 = 0.1) ¥—ßπ—Èπ §à“

MAR ¡’§à“μ—Èß·μà 1, 1.25, 1.6, 2, 2.5, 3.2, 4, 5, 6.3, 8, 10

‡ÀÁπ‰¥â«à“ Õ—μ√“ à«π„π°“√‡æ‘Ë¡∑’≈– 1.2589 ®–‡∑à“°—∫

√âÕ¬≈–25 À√◊Õ§‘¥‡ªìπ 4:5 ÷́Ëß∂â“‡√“‡æ‘Ë¡‰ª 3 steps ®–

‡∑à“°—∫°“√§Ÿ≥¥â«¬ 1.25893 = (3  2)3 = 2 ÷́Ëß‡∑à“°—∫°“√§Ÿ≥

¥â«¬ 2 π—Ëπ‡Õß (‡™àπ®“° visual angle 1 ‡ªìπ 2 minutes

of arc ®–‡ÀÁπ«à“¡’°“√§Ÿ≥ 1.2589 ∑—ÈßÀ¡¥ 3 §√—Èß) À√◊Õ

∂â“À“°‡ªìπ 10 steps §‘¥®“° 1.258910 = (10 10)10 = 10

(√Ÿª∑’Ë 12, 13)

„π∑“ß°≈—∫°—π∂â“§‘¥Õ—μ√“ à«π„π°“√≈¥≈ß ®–‡∑à“°—∫

°“√À“√¥â«¬ 1.2589 À√◊Õ‡∑à“°—∫°“√§Ÿ≥¥â«¬ 0.8(1/1.2589

 0.8) À√◊Õ‡ªìπÕ—μ√“ à«π 5:4 ‡™àπ‡¥’¬«°—π ∂â“‡√“≈¥‰ª 3

steps ®–‡∑à“°—∫°“√À“√¥â«¬ 1.25893 = (3 2)3 = 2 ÷́Ëß

‡∑à“°—∫°“√À“√¥â«¬ 2 ‚¥¬∑’Ë°≈à“«¡“¡’∑’Ë„™â„π°“√≈¥√–¬–∑“ß

‡™àπ„π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π·∂«∫π ÿ¥‰¡à‰¥â ©–π—Èπ√–¬–

∑“ß®“° 6 ‡¡μ√ ®–‡≈◊ËÕπ‡¢â“¡“‡ªìπ 6/1.2589 (6*0.8)

= 4.8 ‡¡μ√ ·≈– 4.8*0.8  3.8 ·≈– 3.8*0.8  3 ‡¡μ√

μ“¡≈”¥—∫ (®–‡ÀÁπ«à“®“° 6 ‡¡μ√ ‡ªìπ 3 ‡¡μ√ ‡∑à“°—∫°“√§Ÿ≥

0.8 ∑—ÈßÀ¡¥ 3 §√—Èß) (√Ÿª∑’Ë 14)

°≈à“«‚¥¬ √ÿª§◊Õ °“√∑’Ë¡’°“√‡æ‘Ë¡¢Õß visual angle

‡ªìπÕ—μ√“ à«π∑’Ë§ß∑’Ë 4:5(1.2589 ‡∑à“) = 0.1 log unit

¥—ßπ—Èπ „π°“√≈¥√–¬–∑“ß∑¥ Õ∫ ®”‡ªìπμâÕß≈¥√–¬–∑“ß

„πÕ—μ√“ à«π∑’Ë‡∑à“°—π§◊Õ‡ªìπ 5:4(0.8 ‡∑à“) = -0.1 log unit

‡™àπ‡¥’¬«°—π

√Ÿª∑’Ë 11 Bailey-Lovie chart
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the
laboratory to the clinic. Vision Res 2013;90:2-9.)
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√Ÿª∑’Ë 13 Logarithmic progression - °√≥’‡æ‘Ë¡ 3 steps(0.3 log unit) ®–‡∑à“°—∫§à“‡æ‘Ë¡¢÷Èπ 2 ‡∑à“
(From : Holladay JT. Proper method of calculating average visual acuity. J Refract Surg
1997;13:388-91.)

√Ÿª∑’Ë 12 Geometric progression - logarithmic progression §◊Õ°“√‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit À√◊Õ‡∑à“°—∫
Õ—μ√“ à«π∑’≈– 1.2589
(From : Holladay JT. Proper method of calculating average visual acuity. J Refract Surg
1997;13:388-91.)
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§à“ “¬μ“∑’Ë‰¥â®“°°“√«—¥®“° Bailey-Lovie chart §◊Õ

·∑π§à“ MAR §◊Õ ∑’Ë·∂«∫π ÿ¥ §à“ MAR = 10 ¥—ßπ—Èπ

log 10 = 1

°√≥’§à“ MAR ¡’§à“μ—Èß·μà 1, 1.25, 1.6, 2, 2.5, 3.2, 4,

5, 6.3, 8, 10

¥—ßπ—Èπ  ¡’§à“μ—Èß·μà 0, 0.1, 0.2, 0.3, 0.4, 0.5,

0.6, 0.7, 0.8, 0.9, 1

´÷Ëß®–‡ÀÁπ‰¥â«à“ °“√‡æ‘Ë¡Õ—μ√“ à«π∑’≈– 1.2589 ‡∑à“°—∫

°“√‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit (log 1.2589 = 0.1)

„π°√≥’∑’Ë∑¥ Õ∫‚¥¬„™â°“√π—∫π‘È« (Counting fingers)

¡’°“√ª√–¡“≥§à“ visual angle ¢Õßπ‘È«¡◊Õ ‡∑à“°—∫¢π“¥

μ—«Õ—°…√∫π ÿ¥¢Õß·ºàπ«—¥ “¬μ“§◊Õ∑’Ë¢π“¥ 20/2007 ·≈–

°“√‡§≈◊ËÕπ‰À«¢Õß¡◊Õ (Hand motion) ®–·¬à°«à“°“√π—∫

π‘È«‡ªìπ 10 ‡∑à“7 ‡∑à“°—∫¡’§à“ MAR = 10 minutes of arc

·≈–  100 minutes of arc μ“¡≈”¥—∫ ¥—ßπ—Èπ

Counting fingers ∑’Ë√–¬– 20 øÿμ ‡∑à“°—∫§à“ “¬μ“

20/200 = 1 log MAR (visual angle = 200/20 = 10

minutes of arc ¥—ßπ—Èπ log 10 = 1)

Counting fingers ∑’Ë√–¬– 2 øÿμ ‡∑à“°—∫§à“ “¬μ“

2/200 = 20/2000 = 2 log MAR (visual angle = 2000/

20 = 100 minutes of arc ¥—ßπ—Èπ log 100 = 2)

Hand motion ∑’Ë√–¬– 2 øÿμ ‡∑à“°—∫§à“ “¬μ“

2/2000 = 20/20000 = 3 log MAR (visual angle = 20000/

20 = 1000 minutes of arc ¥—ßπ—Èπ log 1000 = 3)

2. Standardization

®“° Snellen chart ®–‡ÀÁπ«à“ ≈—°…≥–μ—«Õ—°…√,

®”π«πμ—«Õ—°…√ ·≈–√–¬–Àà“ß√–À«à“ß·∂« ‰¡à‡ªìπ —¥ à«π

∑’Ë·πàπÕπ ¥—ßπ—Èπ„π Bailey-Lovie chart ®÷ß‰¥â¡’°“√

°”Àπ¥¡“μ√∞“π¢Õß·ºàπ«—¥ “¬μ“¢÷Èπ ‰¥â·°à

- Optotypes : μ—«Õ—°…√·μà≈–μ—«μâÕß¡’§«“¡¬“°

ßà“¬‡∑à“Ê°—π ́ ÷Ëß„π·ºàπ«—¥ “¬μ“™π‘¥π’È ‰¥âπ”‡Õ“μ—«Õ—°…√¢Õß

The British Standards Institute ¡“„™â ·≈–μ—«Õ—°…√∑’Ë

√Ÿª∑’Ë 14 · ¥ß§à“∑’Ë≈¥≈ßÀ√◊Õ‡æ‘Ë¡¢÷Èπ μ“¡À≈—°°“√¢Õß Logarithmic progression
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the laboratory to the clinic. Vision
Res 2013;90:2-9.)
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„™â¡’≈—°…≥–‡ªìπ non-serif (Sans-serif) ¡’§«“¡ Ÿß·≈–

§«“¡°«â“ß‡ªìπ 5*4 (√Ÿª∑’Ë 15)

- ®”π«πμ—«Õ—°…√„π·μà≈–·∂«‡∑à“°—π ‚¥¬„π·ºàπ

«—¥π’È „™â®”π«π 5 μ—«Õ—°…√∑ÿ°·∂« ·≈–¡’°“√‡√’¬ß„Àâμ—«

Õ—°…√Õ¬Ÿàμ√ß°≈“ß∫√√∑—¥μ≈Õ¥ ‰¡à™‘¥¢Õ∫´â“¬À√◊Õ¢Õ∫¢«“

- √–¬–Àà“ß : „π·μà≈–·∂«√–¬–Àà“ß®–‡∑à“°—∫¢π“¥

§«“¡°«â“ß¢Õßμ—«Õ—°…√„π·∂«π—ÈπÊ ·≈–√–¬–Àà“ß√–À«à“ß

·∂«‡∑à“°—∫§«“¡ Ÿß¢Õßμ—«Õ—°…√·∂«≈à“ß (√Ÿª∑’Ë 16)

√Ÿª∑’Ë 16 √–¬–Àà“ß„π Bailey-Lovie chart - ·μà≈–·∂«√–¬–
Àà“ß®–‡∑à“°—∫¢π“¥§«“¡°«â“ß¢Õßμ—«Õ—°…√„π·∂«π—ÈπÊ
·≈–√–¬–Àà“ß√–À«à“ß·∂«‡∑à“°—∫§«“¡ Ÿß¢Õßμ—«Õ—°…√
·∂«≈à“ß
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity
testing. From the laboratory to the clinic. Vision
Res 2013;90:2-9.)

√Ÿª∑’Ë 15 Optotypes - μ—«Õ—°…√∑’Ë„™â¡’≈—°…≥–‡ªìπ non-serif
(Sans-serif)
(available from:URL: https://piktochart.com/blog/
typography-how-typeface-personalities-set-the-
tone-of-infographics/)

√Ÿª∑’Ë 17 ·ºàπ«—¥ “¬μ“√Ÿª·∫∫μà“ßÊ ‚¥¬„™âÀ≈—°°“√¢Õß Bailey-Lovie chart
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the laboratory to the
clinic. Vision Res 2013;90:2-9.)
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„πªí®®ÿ∫—π¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“√Ÿª·∫∫μà“ßÊ

‚¥¬„™âÀ≈—°°“√¢Õß Bailey-Lovie chart §◊Õ¡’°“√„™â

Õ—μ√“ à«π‡æ‘Ë¡¢÷Èπ∑’Ë§ß∑’Ë‚¥¬„™â‡ªìπ logarithmic progres-

sion (∫“ß§√—Èß¡’°“√‡√’¬°√«¡·ºàπ«—¥ “¬μ“≈—°…≥–π’È«à“ log

MAR charts) ¡’°“√„™â®”π«πμ—«Õ—°…√ 5 μ—«„π·μà≈–·∂«

√–¬–Àà“ß∑’Ë‡ªìπ¡“μ√∞“π∑—Èß„π·∂«·≈–√–À«à“ß·∂« ·≈–

°“√®—¥‡√’¬ßμ—«Õ—°…√„π≈—°…≥–Õ¬Ÿà°÷Ëß°≈“ß¢Õß∫√√∑—¥ ‚¥¬

π”À≈—°°“√∑’Ë°≈à“«¡“ „™â°—∫ optotypes ∑’Ë·μ°μà“ß°—π‰ª

·≈–Õ“®¡’°“√‡√’¬°™◊ËÕ¢Õß·ºàπ«—¥ “¬μ“π—Èπμ“¡™◊ËÕ¢Õß

optotypes (√Ÿª∑’Ë 17)

πÕ°®“°π’È¬—ß¡’§à“ “¬μ“√Ÿª·∫∫Õ◊ËπÊ (√Ÿª∑’Ë 18) πÕ°

®“° Snellen fraction ·≈– log MAR §◊Õ Decimal nota-

tion ´÷Ëß„™â°—π·æ√àÀ≈“¬„π≠’ËªÿÉπ·≈–¬ÿ‚√ª ‚¥¬¡’§à“‡ªìπ à«π

°≈—∫¢Õß visual angle À√◊Õ‡∑à“°—∫§à“μ—«‡≈¢∑’ËÀ“√·≈â«¢Õß

Snellen fraction ‡™àπ

ETDRS chart
„πªï§.».1978 Early Treatment Diabetic Retinopa-

thy Study (ETDRS) group ‰¥â«“ß·ºπ∑’Ë®–∑”°“√»÷°…“

‡°’Ë¬«°—∫°“√√—°…“¿“«–‡∫“À«“π¢÷Èπ®Õμ“ ®÷ß‰¥â§‘¥§âπ·ºàπ

«—¥ “¬μ“ ‡æ◊ËÕ„™â„π√–À«à“ß∑’Ë∑”°“√»÷°…“ ‚¥¬μâÕß°“√

·ºàπ«—¥∑’Ë·¡àπ¬”¡“°¢÷Èπ‚¥¬‡©æ“–‡¡◊ËÕ„™â „π°≈ÿà¡ºŸâ∑’Ë¡’

 “¬μ“‡≈◊Õπ√“ß μàÕ¡“ ETDRS chart ‰¥â∂Ÿ°§‘¥§âπ¢÷Èπ„πªï

§.».19828

„πªï§.».1980 ∑“ß National Academy of Science/

National Research Council ‰¥â®—¥μ—Èß Working group399

·≈–ÕÕ°¢âÕ·π–π”„π°“√º≈‘μ·ºàπ«—¥ “¬μ“ ́ ÷Ëß„π ETDRS

chart ‰¥â¡’°“√π”‡Õ“¢âÕ·π–π”¡“„™â§◊Õ √–¬–∑“ß∑¥ Õ∫

4 ‡¡μ√ ·≈–„™âμ—«Õ—°…√‡ªìπ Sloan letters ·μà à«π„À≠à

¬—ßÕ‘ßμ“¡À≈—°°“√¢Õß Bailey-Lovie chart §◊Õ„π‡√◊ËÕß

¢Õß logarithmic progression ¡’°“√„™â®”π«πμ—«Õ—°…√

5 μ—«„π·μà≈–·∂« √–¬–Àà“ß„π·∂«‡∑à“°—∫§«“¡°«â“ß¢Õß

μ—«Õ—°…√ √–¬–√–À«à“ß·∂«‡∑à“°—∫§«“¡ Ÿß¢Õß·∂«≈à“ß

·≈–°“√®—¥‡√’¬ßμ—«Õ—°…√„π≈—°…≥–Õ¬Ÿà°÷Ëß°≈“ß¢Õß∫√√∑—¥

√Ÿª∑’Ë 18 §à“ “¬μ“√Ÿª·∫∫Õ◊ËπÊ
(From : Consilium Ophthalmologicum Universale. Visual Functions Committee. Visual acuity mea-
surement standard. Ital J Ophthalmol II(I):  1988;15.)
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„π à«π¢âÕ·μ°μà“ß®“° Bailey-Lovie chart §◊Õ

- Sloan letters : μ“¡¢âÕ·π–π”¢Õß National

Academy of Science/National Research Council9 ‡ πÕ

Landolt ring ‡ªìπ¡“μ√∞“π¢Õß optotypes ́ ÷Ëß Sloan let-

ters ∂◊Õ‡ªìπ¢âÕ¬Õ¡√—∫∑’Ë„Àâ„™â ‰¥â ≈—°…≥–‡ªìπ non-serif ¡’

¢π“¥§«“¡ Ÿß·≈–§«“¡°«â“ß‡ªìπ 5*5 ‚¥¬¡’°“√»÷°…“∂÷ß

§«“¡¬“°ßà“¬¢Õß·μà≈–μ—«Õ—°…√ ®“°π—Èππ”¡“®—¥‡√’¬ß≈ß

·μà≈–·∂« „Àâ¡’º≈√«¡¢Õß§«“¡¬“°ßà“¬„π·μà≈–·∂«‡∑à“Ê

°—π (√Ÿª∑’Ë 19, μ“√“ß∑’Ë 2, 3)

- √–¬–∑“ß∑¥ Õ∫∑’Ë 4 ‡¡μ√ : ETDRS chart ‰¥â

ÕÕ°·∫∫¡“‡æ◊ËÕ„™â°—∫√–¬–∑“ß∑¥ Õ∫∑’Ë 4 ‡¡μ√ μ“¡¢âÕ

·π–π”¢Õß National Academy of Science/National

Research Council10 πÕ°®“°π’È„π°“√„™â√–¬–∑“ß∑¥ Õ∫

∑’Ë 4 ‡¡μ√ ¡’¢âÕ¥’ §◊Õ
 √–¬–∑“ßπ’È‡ªìπ —¥ à«π‡¥’¬«°—∫°“√∑¥ Õ∫

¥â«¬ near chart ∑’Ë„™â√–¬–∑¥ Õ∫ 40 ‡´πμ‘‡¡μ√
 „π°√≥’∑’Ë∑”°“√«—¥§à“ “¬μ“‡æ◊ËÕª√–°Õ∫°“√

μ—¥·«àπ (Refraction)  “¡“√∂„Àâ°“√™¥‡™¬‚¥¬„™â‡≈π å

0.25D ´÷Ëß¡’„π trial set (·μà∂â“∑’Ë√–¬–∑“ß 5 ‡¡μ√À√◊Õ 6

‡¡μ√ °“√™¥‡™¬¡’§à“‡∑à“°—∫ 0.20 D ·≈– 0.167 D μ“¡

≈”¥—∫ ´÷Ëß‰¡à¡’„π trial set)
 §à“∑’Ë‰¥â®“°°“√∑¥ Õ∫∑’Ë√–¬– 4 ‡¡μ√  “¡“√∂

‡ª≈’Ë¬π‡ªìπ Snellen fraction ‰¥âßà“¬ ‡æ’¬ß§Ÿ≥  ‡™àπ °√≥’

‰¥â§à“ “¬μ“ 

√Ÿª∑’Ë 19 Sloan letters - ≈—°…≥–‡ªìπ non-serif ¡’¢π“¥§«“¡ Ÿß·≈–§«“¡°«â“ß‡ªìπ 5*5
(From : Sloan LL, Rowland WM, Altman A. Comparison of three types of test target for
the measurement of visual acuity. Q Rev Ophthalmol 1952;8:4-16.)

μ“√“ß∑’Ë  2, 3 · ¥ß√–¥—∫§«“¡¬“°ßà“¬¢Õß·μà≈–μ—«Õ—°…√
(From : Sloan LL, Rowland WM, Altman A. Comparison of three types of test target for the
measurement of visual acuity. Q Rev Ophthalmol 1952;8:4-16.)
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 „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫¡’ “¬μ“‡≈◊Õπ√“ß  “¡“√∂

≈¥√–¬–∑“ß∑¥ Õ∫ ‚¥¬„™â√–¬–∑“ß∑¥ Õ∫∑’Ë 2 ‡¡μ√ À√◊Õ

1 ‡¡μ√ ́ ÷Ëßμ“¡∑’Ë‰¥â°≈à“«‰ª°“√≈¥√–¬–∑“ß °√≥’®“° 4 ‡¡μ√

‡ªìπ 2 ‡¡μ√ · ¥ß«à“¡’°“√≈¥≈ß 3 steps (4/1.25893 À√◊Õ

4 x 0.83 À√◊Õ‡∑à“°—∫ 4/2) ´÷Ëß‡∑à“°—∫ 0.3 log unit ¥—ßπ—Èπ

‡√“μâÕß∫«°§à“ correction factor §◊Õ 0.3 „π§à“ VA (À“°

„™â‡ªìπ log MAR) ∑’Ë‰¥â‡ ¡Õ ‡™àπ ∂â“ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬–

2 ‡¡μ√ Õà“πμ—«‡≈¢‰¥â·∂«∫π ÿ¥ ´÷Ëß¡’§à“ log MAR = 1 ¥—ß

π—Èπ§à“ VA ∑’Ë‰¥â®–¡’§à“‡∑à“°—∫ 1+0.3 = 1.3 log MAR À√◊Õ

°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â·∂«∑’Ë 2 ́ ÷Ëß¡’§à“‡ªìπ 0.9 log MAR

¥—ßπ—Èπ§à“∑’Ë‰¥â‡∑à“°—∫ 0.9+0.3 = 1.2 log MAR  (√Ÿª∑’Ë 20)

«‘∏’°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ
1.  ¿“æ·«¥≈âÕ¡

-  ∂“π∑’Ë∑¥ Õ∫ ¡’· ß «à“ß‡æ’¬ßæÕ (Photo-

pic range)10

- ·ºàπ “¬μ“∑’Ë„™â∑¥ Õ∫ ¡’§«“¡ «à“ß®“°°“√

 àÕß‰ø 200 cd/m2 ( “¡“√∂ àÕß‰ø‰¥â∑—Èß®“°¥â“πÀπâ“¢Õß

·ºàπ«—¥ “¬μ“ À√◊Õ„™â·ºàπ«—¥ “¬μ“∑’Ë¡’§«“¡ «à“ß„π

μ—«‡Õß°Á‰¥â)11

2. ∑¥ Õ∫«—¥√–¥—∫°“√¡Õß‡ÀÁπ∑’≈–μ“ ‚¥¬‡√‘Ë¡®“°

«—¥„πμ“¢«“°àÕπ „ÀâºŸâ∂Ÿ°∑¥ Õ∫ªî¥μ“´â“¬ À√◊Õ∂â“∑√“∫«à“

√–¥—∫°“√¡Õß‡ÀÁπμ“¢â“ß‰Àπ·¬à°«à“ „Àâ‡√‘Ë¡®“°μ“π—Èπ°àÕπ

3. ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬–∑“ß 6 ‡¡μ√ À√◊Õ 20 øÿμ

À√◊Õ∑’Ë√–¬–∑“ß 4 ‡¡μ√ (μ“¡™π‘¥¢Õß·ºàπ«—¥ “¬μ“) ®“°

π—Èπ„ÀâºŸâ∂Ÿ°∑¥ Õ∫Õà“πμ—«Õ—°…√À√◊Õμ—«‡≈¢∑’≈–μ—« μ—Èß·μà

∫√√∑—¥∫π ÿ¥®π∂÷ß≈à“ß ÿ¥ ‚¥¬ºŸâ∑”°“√∑¥ Õ∫ “¡“√∂™à«¬

™’È∫√√∑—¥∑’ËμâÕß°“√„ÀâÕà“π‰¥â ·μàÀâ“¡™’È∑’Ëμ—«Õ—°…√π—ÈπÊ ·≈–

„π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à·πà„®  “¡“√∂‡¥“‰¥â11

4. °“√∑¥ Õ∫ ‘Èπ ÿ¥ ‡¡◊ËÕºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â ‰¡à∂÷ß

√âÕ¬≈– 50 ¢Õß·∂«π—Èπ11 („π°√≥’∑’Ë·ºàπ«—¥ “¬ ¡’μ—«Õ—°…√

À√◊Õμ—«‡≈¢®”π«π 5 μ—« ¥—ßπ—ÈπºŸâ∂Ÿ°∑¥ Õ∫μâÕßÕà“π‰¥â 3 μ—«

®÷ß®– “¡“√∂ºà“π‰ªÕà“π·∂«≈à“ß∂—¥‰ª‰¥â)

5. ∂â“À“°ºŸâ∂Ÿ°∑¥ Õ∫Õà“πμ—«Õ—°…√„π·∂«∫π ÿ¥‰¡à‰¥â

„Àâ∑”°“√≈¥√–¬–∑“ß∑¥ Õ∫ ‚¥¬≈¥∑’≈– 0.1 log unit

√Ÿª∑’Ë 20 °“√≈¥√–¬–∑“ß∑¥ Õ∫ - ≈¥„πÕ—μ√“ à«π∑’Ë‡ªìπ logarithmic progression
(available from:URL: http://precision-vision.com/product-category/etdrs-clini-
cal-trial/etdrs-charts/revised-2000-series-etdrs-charts/)
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μ“¡∑’Ë‰¥â°≈à“«‰ª „π∑“ßªØ‘∫—μ‘„Àâ∑”°“√≈¥√–¬–∑“ß∑’≈–

√âÕ¬≈– 50 ¢Õß√–¬–‡¥‘¡ (§◊Õ°“√≈¥∑’≈– 3 steps ¥—ßπ—Èπ

§à“√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë‰¥â ®–μâÕß¡’ correction factor ∑’≈–

0.3 „π°√≥’ log MAR À√◊Õ ‡ªìπ°“√‡æ‘Ë¡ visual angle ∑’≈–

2 ‡∑à“ ¥—ßπ—ÈπÀ“°„™â‡ªìπ Snellen fraction μ—«À“√®–¡’§à“

‡æ‘Ë¡¢÷Èπ∑’≈– 2 ‡∑à“)

6. „π°√≥’∑’Ë∑”°“√≈¥√–¬–∑“ß∑¥ Õ∫ ·≈â«ºŸâ∂Ÿ°

∑¥ Õ∫¬—ß‰¡à “¡“√∂Õà“π‰¥â „Àâ„™â‡ªìπ semi-quantitative

scale

- °“√π—∫π‘È« (counting fingers, CF) ºŸâ∑¥ Õ∫

¬°π‘È«¢÷Èπ¡“Àπâ“μ“ºŸâ∂Ÿ°∑¥ Õ∫ ·≈–„ÀâºŸâ∂Ÿ°∑¥ Õ∫π—∫π‘È«

‚¥¬∑”°“√∑¥ Õ∫‡√‘Ë¡∑’Ë√–¬– 3 øÿμ, 2 øÿμ ·≈– 1 øÿμ μ“¡

≈”¥—∫

- À“°ºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂π—∫π‘È«‰¥â∂Ÿ°μâÕß

„™â«‘∏’ ‚∫°À√◊Õ‡§≈◊ËÕπ‰À«¡◊Õ‰ª¡“„π·π«μ—ÈßÀ√◊Õ·π«πÕπ

(hand motions, HM) ·≈â«¥Ÿ«à“ºŸâ∂Ÿ°∑¥ Õ∫ “¡“√∂√—∫√Ÿâ∂÷ß

°“√‡§≈◊ËÕπ‰À«¢Õß¡◊ÕÀ√◊Õ‰¡à ‚¥¬√–«—ß°“√‚∫°¡◊Õ Õ¬à“„Àâ‡°‘¥

≈¡æ—¥∑’ËÀπâ“ºŸâªÉ«¬∑’Ë®–∑”„Àâ‡°‘¥°“√√—∫√Ÿâ ‰¥â

- „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂√—∫√Ÿâ°“√

‡§≈◊ËÕπ‰À«¢Õß¡◊Õ‰¥â „Àâ„™â· ß‰ø àÕßÀπâ“μ“ „π°√≥’π’È

μâÕß∑¥ Õ∫¥â«¬«à“ºŸâ∂Ÿ°∑¥ Õ∫ “¡“√∂∫Õ°∑‘»∑“ß¢Õß

· ß∑’Ë‡¢â“¡“‰¥âÀ√◊Õ‰¡à (light perception with projection

À√◊Õ light perception, false projection)

- „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂√—∫√Ÿâ ‰¥â‡≈¬«à“

¡’· ß‰øÀ√◊Õ‰¡à · ¥ß«à“¡’√–¥—∫°“√¡Õß‡ÀÁπ‡∑à“°—∫μ“∫Õ¥

 π‘∑ (no light perception)

7. °“√∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ11

- °√≥’°“√„Àâ§–·ππ·∫∫·∂« (row-by-row

scoring) „Àâ∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ„π·∂« ÿ¥∑â“¬∑’ËºŸâ∂Ÿ°

∑¥ Õ∫Õà“π‰¥â
 °√≥’Õà“π‰¥â 1 À√◊Õ 2 μ—« (‰¡à∂÷ß 3 μ—«

¥—ßπ—Èπ®÷ß‰¡à “¡“√∂ºà“π‰ªÕà“π·∂«≈à“ß∂—¥‰ª‰¥â) „Àâ∑”°“√

∫—π∑÷°‚¥¬„ à‡§√◊ËÕßÀ¡“¬ +1 À√◊Õ +2 μ“¡≈”¥—∫ ≈ß‰ª„π

§à“·∂«∑’ËÕà“π‰¥â·∂«°àÕπ
 °√≥’Õà“π‰¥â 3 μ—«À√◊Õ 4 μ—« ·μà·∂«≈à“ß

∂—¥‰ª‰¡à “¡“√∂Õà“π‰¥â‡≈¬ „Àâ∫—π∑÷°‚¥¬„ à‡§√◊ËÕßÀ¡“¬ -2

À√◊Õ -1 μ“¡≈”¥—∫ ≈ß‰ª„π§à“·∂« ÿ¥∑â“¬∑’ËÕà“π‰¥â

- °√≥’°“√„Àâ§–·ππ·∫∫μ—«Õ—°…√ (letter-

by-letter scoring) „Àâ∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ„π·∂«

 ÿ¥∑â“¬∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â ·μà„π°√≥’π’È μ—«Õ—°…√∑’ËÕà“π¡“

∑—ÈßÀ¡¥ ®–∂Ÿ°π”¡“§”π«≥¥â«¬ ‡™àπ °√≥’ºŸâ∂Ÿ°∑¥ Õ∫Õà“π

‰¥â 3 μ—«„π·μà≈–·∂« ®–‰¥â§–·πππâÕ¬°«à“ºŸâ∂Ÿ°∑¥ Õ∫∑’Ë

Õà“π‰¥â 5 μ—«„π·μà≈–·∂« „π°√≥’„™â log MAR ·μà≈–

μ—«Õ—°…√ ¡’§à“ 0.02 log unit (1 ·∂« ¡’ 5 μ—«Õ—°…√ = 0.1

log unit ¥—ßπ—Èπ 1 μ—«Õ—°…√ = 0.02 log unit)

- °√≥’ Semi-quantitative scale ∫—π∑÷°æ√âÕ¡

∫Õ°√–¬–∑“ß∑’Ë∑”°“√∑¥ Õ∫ ‡™àπ π—∫π‘È«∑’Ë√–¬– 2 øÿμ

(counting fingers at 2 feet)

8. πÕ°®“°°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ‚¥¬„™âμ“‡ª≈à“

·≈â« ‡√“¡—°∑”°“√«—¥‚¥¬„ÀâºŸâ∂Ÿ°∑¥ Õ∫„ à·«àπÀ√◊Õ pin

hole ‚¥¬„π°√≥’ pin hole „Àâ«“ß pin hole Àπâ“μ“∑’Ë∑”

°“√∑¥ Õ∫ ·≈–∑¥ Õ∫∑’Ë≈–μ“‡™àπ‡¥’¬«°—π ®“°π—Èπ∫—π∑÷°

§à“√–¥—∫°“√¡Õß‡ÀÁπ ‚¥¬μâÕß∫Õ°‡ ¡Õ«à“„™âÕÿª°√≥å‡ √‘¡

À√◊Õ‰¡à ‡™àπ VA without correction (μ“‡ª≈à“), VA with

pinhole (VA c PH), VA with correction, VA with glasses

°“√∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ‡æ◊ËÕ„™â„πß“π
«‘®—¬

„π°“√«‘®—¬ ‡√“®”‡ªìπμâÕß∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ

‡ªìπ linear scale ‡æ◊ËÕßà“¬μàÕ°“√§‘¥§”π«≥∑“ß ∂‘μ‘ ·≈–

°“√À“§à“‡©≈’Ë¬ ‚¥¬„™â Visual acuity rating scale (VAR

scale)12 ´÷Ëß‡ªìπ°“√·ª≈ß§à“®“° Log MAR ‡ªìπ§à“®”π«π

μ—«Õ—°…√∑’ËÕà“π‰¥â ‚¥¬

‚¥¬„π·ºàπ«—¥ “¬μ“ ∑’Ë 1 ·∂«¡’ 5 μ—«Õ—°…√ ·≈–

¡’°“√‡æ‘Ë¡¢Õß·μà≈–·∂«‡ªìπ geometric progression §◊Õ

∑’≈– 0.1 log unit ‡æ√“–©–π—Èπ À“°Õà“π‰¥â 1 μ—«Õ—°…√

‡∑à“°—∫Õà“π‰¥â∑’≈– 1 §–·ππ ·≈–À“°Õà“π‰¥â 1 ·∂« ®–

‡∑à“°—∫Õà“π‰¥â 5 §–·ππ



47°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ (Visual acuity measurement)

¬°μ—«Õ¬à“ß‡™àπ À“°ºŸâ∂Ÿ°∑¥ Õ∫ ¡’√–¥—∫°“√¡Õß

‡ÀÁπ§◊Õ log MAR = 0 ®–‰¥â§à“ VAR = 100 π—Ëπ§◊Õ

‡ ¡◊Õπ«à“ºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â 100 μ—«Õ—°…√ À√◊Õ‰¥â 100

§–·ππ‡μÁ¡ ·μàÀ“°°√≥’ºŸâ∂Ÿ°∑¥ Õ∫ ¡’√–¥—∫°“√¡Õß‡ÀÁπ§◊Õ

log MAR = 0.1 ®–‰¥â§à“ VAR = 95 π—Ëπ§◊Õ‡ ¡◊Õπ«à“ºŸâ∂Ÿ°

∑¥ Õ∫Õà“π‰¥â 95 μ—«Õ—°…√ À√◊Õ‰¥â 95 §–·ππ

„π°√≥’∑’Ë¡’°“√≈¥√–¬–∑“ß∑¥ Õ∫ ®”‡ªìπμâÕß¡’°“√

ª√—∫§à“ VAR ∑’Ë‰¥â ‚¥¬ “¡“√∂§‘¥‰¥â®“°

¬°μ—«Õ¬à“ß‡™àπ ºŸâ∂Ÿ°∑¥ Õ∫ ‡ª≈’Ë¬π√–¬–®“° 4 ‡¡μ√

‡ªìπ∑’Ë√–¬– 2 ‡¡μ√ ·≈–Õà“π‰¥â∑’Ë·∂«∫π ÿ¥¢Õß·ºàπ«—¥

 “¬μ“§◊Õ¡’§à“ log MAR = 1 À“°·∑π§à“≈ß„π Ÿμ√·√°

®–‰¥â§à“ VAR = 50 ®“°π—Èπ§‘¥§”π«≥„π Ÿμ√∑’Ë 2 ®–‰¥â§à“

‡∑à“°—∫ -15 ©–π—Èπ„π°√≥’π’È®–‰¥â§à“ VAR = 50 + (-15) =

35
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50 x log (new distance/standard distance)




