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Table 1. Distribution of Refractive errors
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N.P.C: Near Point of Convergence
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Table 2. Distribution of Low Refractive state (<-2.00D) by Near phoria, NPC, Near divergence & convergence

Low Refractive state Near heterophoria N.P.C Near divergence Near convergence
(£-2.00D) (mean) (mean) (mean) (mean)
Eso 1.83 8 12.67 18.67
(1.89) (1.00) (1.53) (4.16)
A 4.05 6.9 18.50 21.60
0~64 Exo (1.61) (1.91) (4.45) (10.30)
> TA 9.92 7.67 18.67 19.17
274 Exo (3.20) (137) (3.88) (5.56)
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Fig. 1. Correlation of near point of convergence (cm) and near
convergence (A\) on low Refractive state.
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Fig. 2. Correlation of near point of convergence (cm) and near
convergence (A) on Middle Refractive state.
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Table 3. Distribution of Middle Refractive state (-2.25D~-4.00D) by Near phoria, NPC, Near divergence & convergence

Middle Refractive state Near heterophoria N.P.C Near divergence Near convergence
(-2.25~-4.00D) (mean) (mean) (mean) (mean)
Eso 4.70 6.40 16.20 28.40
(3.35) (2.07) (5.36) (15.66)
062 E 2.75 5.00 19.50 14.00
~ X0 1.77) (2.83) 2.12) (5.66)
> 7A 9.50 7.00 21.50 16.50
274 Exo 0.71) (1.41) (3.54) (14.85)
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Table 4. Distribution of High Refractive state (> —4.25D) by Near phoria, NPC, Near divergence & convergence

High Refractive state Near heterophoria N.P.C Near divergence Near convergence
(£-4.25D) (mean) (mean) (mean) (mean)
Eso N/A N/A N/A N/A
A 3.33 8.17 22.17 25.33
0~64 Exo (2.66) (1.47) (3.19) (7.74)
S TA 11.80 11.40 19.60 23.60
274 Exo (5.02) (10.60) (7.44) (7.13)
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Fig. 3. Correlation of near point of convergence (cm) and near
convergence (A) on High Refractive state.

e SHOPNAN FF 2AE FFAYHR A
HHAE RS W) FFTH0] S5 58S Hof
Itk A& Fig. 3914 g1 4 otk

T A7elA o B2 Az A9 siobd 2 =
Aol ll—ﬂjr E—rlﬁ(NPC) 2 AR %%ﬂr)&r 15 o

1. ZEoVd=e] o3t ERelA —4.25DF ZH3t= L
F°] —4.00D ©]3} agXRY 7t v IA FFEX
(N.PC)©] SAHNoH, FHolde 2 3730 21
55 2AY Mgl A AEHI 2AY FF
8L 5 BT AR A 200)0] =Lk

2. AT Z-oPH<-2.00D)NX A AL <]
St BH/E SHS A AR FHARIZE 1A Exo ©)%F
0] 1g9] EFoHo] ANTE(0~6A Exo) B} 23 3
A (19.17A) AZEH AT

3. 55 F- o (-2.25D~—4.00D)N A AT FHA
floll 93t £7E5 39S A5 AT A7 WA
oA LARS] Wko 2 7P A4E it ARG &
FogE T2 HojR= die] AEH AT

o

Vol. 14, No. 4, December 2009

[1] 22, “d g=Ql o] gheloll Ak A, vt
8}3]#], 16(4):358-362(1975).

[2] Scobee R. G. and Green E. L., “Further Studies in the
relationship between hetero-phoria and prism vergence”,
America J. Ophth. 34'401(1951)

[3] o185, “@=lo] Abelsh g3l thstel”, tharelae
3]A], 6(1):23-27(1965).

[4] Rouse M. W., Borsting E., Hyman L., Hussein M., Cotter
S. A., Flynn M., Scheiman M., Gallaway M., De Land P.
N., “Frequency of convergence insufficiency among fifth
and sixth graders”, Optom. Vis. Sci. Sep;76(9):643-9(1999).

[S5] Duke-Elder S., “The physiology of the eye and of vision.
In: Duke-Elder S, ed”, System of ophthalmology, vol IV:
Louis: Mosby(1968). (http://www.childrensvision.com/
effectiveness.htm)

[6] Daum K. M., “The course and effect of visual training on
the vergence system”, Am. J. Optom. Physiol. Opt. 59:
223-7(1982).

[7] Scheiman M., Mitchell G. L., Cotter S., et al., “the Con-
vergence Insufficiency Treatment Trial (CITT) Study Group.
A randomized clinical trial of treatments for convergence
insufficiency in children”, Archives of Ophthalmology.
123:14-24(2005).

[8] Gallaway M., Scheiman M., and Malhotra K., “Effective-
ness of pencil pushups treatment of convergence insuffi-
ciency: A pilot study”, Optom. Vis. Sci. 79:265-267(2002).

[9] Convergence Insufficiency Treatment Trial Study Group.
“Randomized clinical trial of treatments for symptomatic
convergence insufficiency in children”, Archives of Oph-
thalmology. Oct;126(10):1336-49(2008).

[10] Griffin, Grisham, Ciuffreda, “Binocular Anomalies: Diag-
nosis and Vision Therapy”, 2nd Ed., Butterworth-Heine-
mann. London, UK, pp. 44 (1995).

J. Korean Oph. Opt. Soc.



FAolgwe] e FE2D 2AE SRS, EF LA iy A7 57

A Study About N.P.C, Heterophoria and Near Convergence
and Divergence by Amount of the Refractive Errors

Sun-Mi Chot

Department of Ophthalmic Optics, Jeonbuk Science College
(Received October 27, 2009: Revised November 18, 2009: Accepted December 8, 2009)

Purpose: To study the relationship of N.P.C, heterophoria and near convergence and divergence by amount of the
refractive error. Methods: All subjects have no ocular disease and their mean age is 22.7. All 39 subjects
examined about refractive error, near point of convergence (NPC), heterophoria, near convergence and
divergence. Results: Classified by low refractive state, middle refractive state, and high refractive state compared
with the expected value of Morgan. NPC had been measured within low and middle refractive state eight all the
8cm. However, high refractive state measured 9.64 cm. Low and middle refractive state for the classification by
near phoria. Near esophoria groups was smallest by near divergence and exophoria groups was smallest by near
convergence. Conclusions: Near convergence were largest with esophoria while near divergence were largest
with exophoria.

Kew words: Refractive error, Near point of convergence (NPC), Esophoria, Exophoria
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