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Pediatric visual acuity examinations and vision

care

Hae Jung Paik, MD

Department of Ophthalmology, Gachon University Gil Medical Center, Incheon, Korea

The visual system of newborn infants is not like that of adults. Both ocular and neural structures essential for vision will
undergo anatomical and physiological changes as maturation process. The maturation of all visual systems occurs relatively
rapidly in normal children. So, early examination of visual acuity is critical for normal visual funciton achievement. Visual
acuity in preverbal children can be assessed using several techniques, such as fixation and following behavior under both
monocular and binocular conditions, the optokinetic nystagmus technique, preferential looking, visual evoked potential,
and recognition acuity using a vision chart. Most clinicians consider the standard technique of recognition acuity to be
the gold standard for visual acuity assessments, 20/20 vision should be achieved by 7 years of age. Significant refractive
error, a high degree of hyperopia, myopia, or astigmatism may result in not only blurred vision, but also strabismus
and amblyopia. Therefore, early vision screening is very valuable. Subjective and objective refractive techniques are
standard for detecting significant refractive errors in children and are available under either non-cycloplegic or cycloplegic
conditions. Amblyopia is the most common cause of vision loss in children and young adults, defining as a reduction of
best-corrected visual acuity due to the interruption of normal visual development during the so-called sensitive period.
If the problem is not identified until the sensitive period is complete, the vision loss is permanent. Visual impairment in
childhood affects all aspects of the child’s development. Earlier treatment is associated with better outcomes. Of course,
patient compliance and parental support are the most important factors contributing to treatment success.

Key Words: Amblyopia; Visual acuity; Visual development; Visual function

A oA nﬂ&ma o o277k Tharat gl
o] lofolst BAEH BT 7%

A= oln| BH ez 4

Received: November 20, 2016  Accepted: December 5, 2016

Corresponding author: Hae Jung Paik
E-mail: hjpaik@gilhospital.com

© Korean Medical Association

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

45 67 °J°ﬂ 0.1, Mﬂoﬂ 0.2, 3xﬂoﬂ 0.5—0.694 Aol &)
1 upE 67410l 4 491 AlEel 1.00] EEetA| Erk
2. oJAF Aol AL oz Widsh= AlEe] Rz

£ 59| AlEidd] 9k = 2 Ak 27| A48

—

Aofo| AlZiZAL L 22| 49



J Korean Med Assoc 2017 January; 60(1):49-56

218 st Agge] Y0l AR g 3
o Zom TAA BhL FAS St WA A oy
sPgstel BASH Aol Fuh. 2 HHZ B Abuel
QA7 5 Aol G 2 4 Sl oIt £
SoRze] Aol 24k Al BA, E4F 5 Alote] A%

Ao} AT, FAH oA 52 Blaof B i
3} Pl O AL oA, UolE o] A2kl
718} 4 A3k e 58 dobri & Aleiueke et v
S, SUe7IE A7), 4712k e7helal clorash, o
Aol AR 50] 3] Aalo] YeAE HojRe), Eat
1so]AJ7ke] otz ofglo]o] ofe] AFuRSe] HAE &

o}, 2, 287 nlolE WSSHEA|, 2el7 U] o
AIE 2 7 A Bol® 4 ol AHlomE

2. Azt
sofe] AR 13k gkt TSP AARE HaE 4= o)
th7 Aol Al B9ll, BRI oAt e, Fu

-
2 RU 5 U PARISH A FAE Sol Bas)
o}

HolA| 3L A A5 Ule E40] JoER WE AR ¢
1- 7

>
Kl

408 S71] AANES A|slo] A2 ok A4
o2 Aol Sl 71 = Qe wleislofof 3}, S5
olFzol| A= AAF Aof oa7} 7Fsgt Aol AH-e ujE] 3
Z0 2 BOMRS FolFn RS 28 d=

o
o ofuff 7hs3t ARt Bz AokE sk Zlo] BAIF

3} 3] sl Foleis AEE Al o B
2 Aol ke Al BoleleS sl AR £g0] 2 4
oI}, 1} H41] ol Bela @2} obe iy 4

50 cistelAEsx|

WA F71R AR Ao AR AUSG oRee]
o AR BT 4 ek Rl F 45 9

Alef ofolet oAl =S She Zlo] Fout 23

Bejslel BASHE A 2 ol

IPNEES!

ol 2410} AZhe HASHH) Fshe o] ool
S0l S B3 AR FE ARAQ W
oft} iakg B So] ATl FAE Bl QA5 A
212 ZAfal) ek, Hletis], w8 st She
FAAR B 120] FANENS, FEFARALR T 0 2
AAFENS: 7RI, T Mol AL B, FAMB AN, B

A AL S5 g 2hol= AEEA WroltH 3],
Aok AF 6-9% Aol 1HE BAS FABkL,
~3 el SAols BAIS utekiin] MBS Aok 5
5 ek, Aidelle £o2 EAIE 2 4= 3L 6711
3 4 9lom] 4% 1ol Autel GAiS sk
& 71 4= 1], L ol Ao Al SIS
A9} A0 55 R HrhicHal, wA
o] 7K5 3t ofgloliz SuF el A8FHs Lea
symbols, Allen cards, Wright figure 5-& ©]-8-3}] AlHS
2%k}, ol A, opA Bt o] AJ2i2o] 2 Wasg
Z-5-ehH 2470 = S40] 7RsRE AARITHE]. 21 9o
Tumbling E, HOTV 59 A 5% AR&EE 4= Qlet,

(1) SHAEFA

[\
rE

o e e
i
Y
tlo
i
ki

QLOR AL OFA], 7S] 3
ES AAs 224 bl Y esTAE FAR A A%
E418 wfeke 2|4 (steady, S)ol2tal H7)sl=Y| o= F
A Z0] 2} oJujo| a1 ik " Ho] QJthH o] Ab

Jo
D)

o
A
g2

o E N A E = 5
Jefoll A ois] Z1RAEle] Ao 2 FAsHA), of
LRl 7H1E 0= tha] FASHEA) BASt] £4)(main—

tain, M) o175 F7IRIeH4].



2) FAe =5

FAI} FFHARE B e AR e A BEROllA] 2
O] FAUE AAFsHoF shH ofuf o] HAREH= ofglo] 9] g
off wet gefof ghet, Aol HARALY] dZolu Hizt
O|ER 77k ArofA] FAI9F 2F-2 WAL 1 o)% =
o] AU Ho] U= A, Fols 18 52 AMESHe
9ot 28-S R ok =5 AMShe Alo] Fth A4
AL = AR ARl RRS ZHNE AR
A 9Jat, offlolof Al o= ik o5t 2
NS WA sk 5] 99t Zuls W HAL
Sshs], Lt FAIRL AR AEd AAL
oholx] Alo] Lhhie A 252 2 3 2 glom, =
=1 E AR} AR 79 HsHA] 8 4t Qi

(3) FAIAZHA

YA A Thet FUFIEE 7R S5 ARE
FAIBHA SRl HARPE FofA] offio]o] A ES T
Shs AARHCRE AFols F g BF EAEHIA, 1%
o4 7H1 AR 9hE Alegglct S|k B e &
FUI", b8 2 7971 gle I ofdoloA Kol
o] 2} AAIEE Fke] SRS Holo] T5%0] FER
T 19 Alole] 2lolg Uk 4= Ql= FA EREFISTE
(cycle/degree) 2 A& 7|3t ofuf F Z13]9] HA|A
2l BP71= 2otk sttt oat A Y FAMSHARE 7
ARAIZEE gho] AR AL dot Px ek AR} SHwe]| wh
2t A7} ohg 4= QlTk, E AR &It QR Shtol o]

>

S|
S|

o ©
Ox_mmm

)
53

OJgt Al2ZF2-0] 7-9- Snellen Al Rt SHHAIHo] Y3k
= @ oug § FA SAE7| = g, FAHSHAL &
FHAIFL 1AJ0] 20/100, 3M19 20/200] Htt, S=2)7} At
Trste] AR Akl AFsh] olele A S &
A Alolu I3} 55 F2o] & o ARAOR HAsH=

AR A DA EAARE AlEE = ik

(@) A= AAr

tu7h et SFE7E 28 Sobie des FAIE o
dofups =7l 3557} o & T FAIl] 3 dofuh=
AE2ES sl Ao oyl 33| F4ole #3525

£ B3] Solrle 49} A} 9lont ] Al up

Paik HJ - Pediatric visual acuity examinations and vision care

e AR & 4 ol Al R S5 E A
H2 ol Ak oo &5 #A7 s Bk HolE7]
woll vlaa] 27|of dEEE 7 s e S40| 7k
T AFEARAHol vl A BAdET Ales=EEAAr
© AAAIE, &, EA4|Y FElole S, 7R, SEEY 5
5o FESIEA] 2 o] ol AleswEH AY

(5) AlFEALIHAT

CheRE 22719) 22 go|u S5 of| Hhgshe Al A
O] Wk3-02 A|g5 H7ishe 71487 AALRA ol= A
AZHANAE =5 Wheoll oESHA et 139 2%
7o wet e Brisk ofAlu 71 A et
e A 4= glout Aeet HARE flsiale of=lol7t
AAREAOl BEs] AeRt el = AL FA sl oF 3
EE0|2L 11 Qfo = Z ol v ] o] SHEE f1F|of A
== FAtelof sk 5 ARl s9E HARPE o9 5
asit}, AFEPAAA R AlZle HARSHE THE ol ¢
HAYED E H F|, & H WY SEEHER A5 6-87)
d 74 20/2000 =S ke QIEHT]. olHEt b= AlES
Aol 27| wiZo| ez Al ARt
FAAZAA 7 714 Bike @ ARESh= Ao dlojaE
o] ujsRt ot ool Algiid WS wkslh=t| &
o Hefsit}, &, S| wet A9 9] 7|EA7F e e
2 HAHEYRS Snellen A8} 5AsHA| 213 B7ksiA= oF
HH6] (Table 1).
2) 2ol dAA

FHOS 2|

2
I
9
1o

N
ud

N
)
1o
-z
E‘)"i
it
o
:cé

27 2
WM AR ofo] Tolshs 2l ztul, 45g4] 9 oy
of AF7olek A 74 R4} Aok ARl wet FAG
Bisks Hol7] uhitol A9lIRe Tk 7t Aok o] Ak

o FAGS AT glofof Atk FHOPS WAIskM

RS AN B o7} o A4 At

o

ineil
BN

Aote] Al2iziAl 2 2] 51



J Korean Med Assoc 2017 January; 60(1):49-56

Table 1. Expected visual acuity according to the age

Age (mo) OKN PL VEP
0 20/400 20/400 20/400
2 20/200 20/200 20/60
4 20/200 20/200 20/60
6 20/100 20/150 20/40
12 20/60 20/50 20/20

OKN, optokinetic nystagmus test; PL, preferential looking test; VEP, visual evoked
potential test.

Table 2. Mydriatic and cycloplegic agents for children
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Table 3. Glasses prescription according to age and refraction error type

0-1yr 1-2yr 2-3yr

-4.00 D or > -3.00Dor> -250Dor>

Hyperopia (symmetric +6.00Dor> +5.00Dor> +5.00Dor >
& orthophoric)

Myopia (symmetric)

Astigmatism 250D or > 2.50 D or > 2.00D or >
(symmetric)
Anisometropia
Hyperopic +2.00Dor> +150Dor> +1.00D or>
Myopic -2.50 D or > -250Dor>  -2.50D or >
Astigmatic -2.00 D or > 1.50Dor > 1.50Dor >
Hyperopia >than2.00D >than2.00D >than 1.50D
D, diopter.
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Table 4. Prevalence of amblyopia in Korea

Study Prevalence of amblyopia
Kim et al. (1986) [19] 14.4% (blind school)
Park et al. (1997) [20] 1.5%
Rhee et al. (1999) [21] 4.5%
Kang et al. (2004) [22] 1.7%

o] 455 ool olall WAEIT, £ o] BAFo) T
ALk APAI7F Sl 97 AR Qe F dzo] 2Bl
ohs A9l @ % iro] © Ags| ol ThE He Wl

A so]A| ¥)1 ofuf Ze)) EOI% 9] o7} dofut A
eteto] A7} 2t 53
7o) §17] whito] £ WAEE 55
S 7Hst o}l Lol Al AlAksks Aol
QPASIT AR QIg A9 I o) mis g geh &
A7} st i, oleig BAIR g £5S U] 919
Qofuhiz T o] 549l o7t Al
Fo0] obA)7} WAl Hik, ARIER] et
=7} Apo]7h glizg] AohHAAlol A kAl
SRR Arhao R oba|gie] A
3 79 olApo] oJgk opAle] i) @74

IF

2 [P
oo 10 mid

E >~ o >~ @
- = 5 = =
oA I (=N
o 2 N oZ o
- -

£ 1o et = o

14
g Al 6 A48 2 ) el A

& glojch, QhdslLt ZtuEe, AUA Wi 5] Aal
o0& WAFo] ALl Aol A EOR ATHE A
Zsj e APl AR o REE Al 8e A3

A2 ol AR ol ol HEE Azt e w
£ AAAEE A o2t A5 W HB o

il

obAo] AR A7)k Alglo] Sl 64] o], Ho]
= 9] o]Aof ekAJ2] Iel0Iz}e]l ZA oS WA= oFA
293} A7 22 718 A|oRS A= ARESHA Bl 7}
HAZZE QI 1 ofoflm AR R, FEA|R S0l lem 7]
B APAILE QEAURE, Bl 5 S4g 25k WElo] By
79l opA| A2} B} olo] Tigt 4:4S A Aol
gt 7HaA RS Aol $2 w2 iR 7IeA efAlekt
AR AHSSIER S R opA|Re] B7to] B

Paik HJ - Pediatric visual acuity examinations and vision care

7V Fa8ka G349l xlimﬂ*om shA B9l AR
2 QAL BKj0] 28t Ul Fastma X A
717 U] el HeAfolA| 2|42 02 S5t olel7} He
5 ole lmdo] Washal A2 ekl tigt 4714
ol AAE Aot} FEXEE HAR| olE 2 TS F ot
sto] 282G A=A 72| 24 Alolls efAekE,
He] & s 7 w2 T ARSI Sk AlRdEe] Ees 5
© Aot} 7HiA| Rl Hel] o wAN e 7
280l e & 7] wizel ool iRt ARt et Ee
sttt 2Zolle Al AAIES] 7idE 2EskaAt she
A2A HAZA ] A-8she Eubil A4 ofas eFAIA|
2ol ARgSHE A RS HalEar QIeh23)].

—_ =

EE=

OfAl= 2710l WHTE A=A RS APt Fong
7l 44 o] Kol WA A=A oR At FIet
AEE B& 7ksAdo] vl Wk, Lyt 6-TAI7F Au oF
ANAZE AESHE 278 izt o] d Aol vlsl skl

10A] o]%= oJu] A|7]50] Ll Folng Yot OFAR L}
w7l =9] 352 B7FsallXIct Eo] gxke] @27t st
7F 2= 104 o] Folli= A7 A ko] 7HsAo] B]atel|Al=
gzt oof tigt ofol 59 Al AR, Al2lH 915 5o
2 257t HE oA BR oOfAIX| R REEA] RO B

G229t ofel7} glojopt 7hssict, wheba] Aoke] A A
RS 2X% 2AHE o ofalfstal QA o] 7hsEt 3
AR7IQ1 6-TAI7HA] nlEths A& UF Zon HlE &
24 ord Holrfete A shd-1A4, 34, Fgh A
5A) Amolli= A A RS A7IA SR sl o] $st
o 71 0] o= 6-10A71A= 1-2of| 31 1, 104] 0]F =

2-34e] 3t My Aolbat AEolof|A| A2 E3et 7]e}
U =HARE W Alo] 7P vkl weba] oAE

57 Qlefirl Baell Fr7E AR o] Al o] ¥4
< 7M1 AL Z27)0) A—RARE Alske Alo] 71 Faskal

fiolet 3 4 A,

18 rlo

Zi

é

o
st

H

oL

AOO| A[ZZIAF T

#2| 55



J Korean Med Assoc 2017 January; 60(1):49-56

SHOFEL 7|2 QAL AR Al Al7IS

ORCID
Hae Jung Paik, http://orcid.org/0000-0002-4187-9045

REFERENCES

1.Adams DL. Normal and abnormal visual development. In:
Taylor D, Hoyt CS, editors. Pediatric ophthalmology and
strabismus. 3rd ed. Philadelphia: Elsevier; 2005. p. 45-71.

2.Wright KW. Visual development, amblyopia, and sensory
adaptations. In: Taylor D, Hoyt CS, editors. Pediatric ophtha-
Imology and strabismus. 1st ed. St. Louis: Mosby; 1995. p.
865-954.

3.Jin YH. Strabismology. 2nd ed. Ulsan: Ulsan University; 1999.

4. Wright KW, Spiegel PH. Practical aspects of the pediatric
examination. In: Taylor D, Hoyt CS, editors. Pediatric ophthal-
mology and strabismus. St. Louis: Mosby; 1999. p. 3-39.

5.Diamond GR. Evaluating vision in preverbal and preliterate
infants and children. In: Yanoff M, Duker JS, editors. Ophthal-
mology. 2nd ed. St. Louis: Mosby; 2004. p. 1309-1312.

6.Day S. Normal and abnormal visual development. In: Taylor
D, editor. Pediatric ophthalmology. 2nd ed. London: Blackwell
Science; 1997. p. 57-90.

7.Skoczenski AM, Norcia AM. Development of VEP Vernier
acuity and grating acuity in human infants. Invest Ophthal-
mol Vis Sci 1999;40:2411-2417.

8.Choi MJ, Baek SH, Gong SM. Comparison of autorefraction
and clinical refraction with or without in children. J Korean
Ophthalmol Soc 2005;46:837-846.

9.Jin YH. Refraction and glasses prescription. 4th ed. Seoul:
Seohyun; 2016. p. 47-73.

10.Stout AU, Wright KW. Pediatric eye examination. In: Taylor
D, Hoyt CS, editors. Pediatric ophthalmology and strabismus.
2nd ed. Los Angeles: Springer; 2002. p. 57-67.

11.Christopher JH. Emmetropization, refraction and refractive
errors: control of postnatal eye growth, current and develop-
ing treatments. In: Taylor D, Hoyt CS, editors. Pediatric
ophthalmology and strabismus. 4th ed. Philadelphia: Elsevier;
2013. p. 31-36.

12.Saw SM, Katz J, Schein OD, Chew S]J, Chan TK. Epidemiology
of myopia. Epidemiol Rev 1996;18:175-187.

13.Morgan I, Rose K. How genetic is school myopia? Prog Retin
Eye Res 2005;24:1-38.

14.Choong YE, Chen AH, Goh PP. A comparison of autorefrac-
tion and subjective refraction with and without cycloplegia in
primary school children. Am J Ophthalmol 2006;142:68-74.

15.Farbrother JE, Kirov G, Owen M]J, Guggenheim JA. Family
aggregation of high myopia: estimation of the sibling recur-
rence risk ratio. Invest Ophthalmol Vis Sci 2004;45:2873-2878.

16.Korean Association of Pediatric Ophthalmology and Strabis-
mus. Current concepts in strabismus. 3rd ed. Goyang: Nae-
waehaksool; 2013.

56 cistelAEsx|

17.Atkinson J, Braddick O, Robier B, Anker S, Ehrlich D, King J,
Watson P, Moore A. Two infant vision screening programmes:
prediction and prevention of strabismus and amblyopia from
photo- and videorefractive screening. Eye (Lond) 1996;10(Pt
2):189-198.

18.Cotter SA; Pediatric Eye Disease Investigator Group, Edwards
AR, Wallace DK, Beck RW, Arnold RW, Astle WE Barnhardt
CN, Birch EE, Donahue SP, Everett DF, Felius J, Holmes JM,
Kraker RT, Melia M, Repka MX, Sala NA, Silbert DI, Weise
KK. Treatment of anisometropic amblyopia in children with
refractive correction. Ophthalmology 2006;113:895-903.

19.Kim H, Lee KH. The study about the causes of the blindness,
the residual vision and amblyopia among the students of
Busan Blind School. J Korean Ophthalmol Soc 1986;27:217-
222.

20.Park HB, Park SH, Shin HH. Analysis of ophthalmic exami-
nation for 4 and 5 year old children referred from previous
vision screening. ] Korean Ophthalmol Soc 1997;38:1244-
1254.

21.Rhee KO, Rhee KI, Rhee KS, Lee TY, Lee DB, Min BM.
Preschool vision screening for amblyopia and refractive errors
in Taejon. ] Korean Ophthalmol Soc 1999;40:1375-1384.

22.Kang JE, Jun RM, Lee HJ, Jung SH, Choi KR. Distribution of
refractive errors and quantified optometric values in urban
elementary fourth graders in Korea. ] Korean Ophthalmol Soc
2004;45:1141-1149.

23.Pediatric Eye Disease Investigator Group, Repka MX,
Kraker RT, Dean TW, Beck RW, Siatkowski RM, Holmes
JM, Beauchamp CL, Golden RP, Miller AM, Verderber LC,
Wallace DK. A randomized trial of levodopa as treatment for
residual amblyopia in older children. Ophthalmology 2015;
122:874-881.

Peer Reviewers’ Commentary

= EE A0 AZIZAL S 2i2|ol| Chis AR7IK| LT
WMH LSS & MESH ATt A0 AFXSHE Aol =
1t o= 0| siia-3Hol| XIS & 2F OfL|2t H210| EHM=

LOZ el oliig of2l0|2] TFES =&t AlElE,
7o = FAHA £40] 20, aHECE= E2 7 |Al=kE S
AEloIlM= AlR2| 277t B7I5t Jeaz ZX|AEIE Al
Sh= F7FEAAR! HolM 2E A=l ZRSHel 2HEe= of
Fol2[2Hs 0| BHMSICE L2UE0ME BEASX|RS} o=
AHOILRHTHO| AOMA[ZRE|, 5| F{SH T 0fZI0|0f CHFE M
BAE IR XFE0IM AAISIT Tt of2fet MK ChsH
QrutOIAL F2H OF Efut QJARS2| O[GHE S=H| Al7 [HESIT
1 HiH, 55| 3-44| 0[ct 02I0] MEHAL S AL FXIt &lE
AZEAME Seti= Zate| £7|240| ife SL3[E2 FROL,
A0 MEHAE BESI U= =Tl S FoE

T UE A7 |7E 2|2t 7 |CHBtk.

(a2 mEAs]




