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Purpose: This study was intended to investigate the effect of distance on changes in visual function and fatigue when
playing console games. Methods: Thirty male and female subjects with an average age of 24.56 + 1.67 years without
eye disease were tested. A fatigue survey was conducted before and after the console game, and changes in visual
function were observed by examining amplitude of accommodation, near point of convergence, and accommodative
facility. The game was played for 30 minutes, Nintendo was used at a short distance, and the game was played on a TV
at a distance, and the difference according to viewing distance was analyzed using a paired t-test. Results: In terms of
fatigue, when comparing changes after close and long distance games among 28 items, only the sleepy item showed a
significant difference with TV showing a higher score by 0.63 points. In terms of visual function, monocular amplitude
of accommodation, near point of convergence, and accommodative facility decreased in near distance games. After the
distance game, there was a statistically significant decrease in the near point of convergence and accommodative facility,
but no statistically significant change was observed in the amplitude of accommodation. Conclusions: Therefore, it is
considered that fatigue and changes in visual function caused by console games show a tendency regardless of distance.
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Fig. 1. Nintendo switch.
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Table 1. Experiment sequence

1. Preliminary questionnaire

2. Pre-visual function test

3. Break for 10 minutes
4. Game played for 30 minutes (Nintendo/TV)

5. Questionnaire and Post-visual function test

T~ (On the basis of width)
~——__ Viewing angle : 34°

Distance : 4m 04m 7~ [

_— N P

Subject

_— Nintendo

Y
Fig. 2. Experimental setup.
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Fig. 3. Screenshot of the Mario Kart game.
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Fig. 4. SSQ score difference changes in eye strain category.
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Fig. 5. SSQ score difference changes in general discomfort
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Fig. 6. SSQ score difference changes in nausea category.
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Fig. 7. SSQ score difference changes in focusing difficulty
category.
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Fig. 8. SSQ score difference changes in headache category.
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Table 2. Result of visual function test before and after playing game

Visual Function Nintendo v

Pre Post p-value Pre Post p-value

0.D (D) 12.24+2.89 11.47£3.19 0.022%* 11.96+2.98 12.31+4.02 0.228

AA. 0.S (D) 12.4242.67 11.58+2.71 0.026* 11.67+2.14 11.54+3.00 0.377
0.U (D) 14.20+3.50 13.55+4.20 0.082 13.99+4.05 13.55+3.74 0.205
NPC Break (cm) 6.10+2.10 7.1242.70 0.000%* 6.30+2.10 7.2542.51 0.000*
Recovery (cm) 8.48+2.44 9.7842.87 0.000%* 8.58+2.33 9.66+2.65 0.000*
0.D (cpm) 12.02+5.14 9.50+4.70 0.000%* 12.68+5.22 11.15+4.7 0.003*
AF. O.S (cpm) 11.28+4.40 8.80+4.70 0.000%* 12.03+4.89 9.87+4.58 0.000*
O.U (cpm) 11.30+4.47 8.82+4.52 0.000%* 12.12+4 .41 10.25+4.12 0.000*

A.A.: Amplitude of accommodation, N.P.C.: Near point of convergence, A.F.: Accommodative facility
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Fig. 10. Differences in accommodative amplitude.
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Fig. 11. Differences in near point of convergence.
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* p<0.05

J Korean Ophthalmic Opt Soc.



A Study on the Change in Fatigue and Visual Function when Using Console Games at Near and Far Distances 231

A AN A FAIZ g

s7] feixe Hol -] SHo] ZAA
A& BRlva sk weha] Aoy
YEIE Al ARE 238 #igtE Bl
AT} HIS=g daE Bl Aolgtar Az

R
T
(o]

_4:‘0_1|m)1
Bruizr%ﬁ

r

i

r}E

-~O

—h WO R R R
R

vo Mo

x;g

ij—:@ e Jelzel TV Al fﬁ 25 Bt 35

ol FrefmlstAl et ou dRl=9t TVE Bluws) & o
1zl w]wjste] %ﬁ]&tﬁ frojmetA] et =4
ol oA Jelzs} TV Al & 25 Fon|aiA Zha
st JeElxEel TVE Blusud HAdos deco
A 24 golide] ¥ Aidhs AYS Holu SAeR
Frojugh 2to]E HolA| Ut

DA 2tEE JF Al TS AFE AT EY A
£2Q0 7Y Aol FF2xe] Walel =4 8ol
s 24 7)ol dFE Tl sAnh 2 Al
7180 A7 HIstS 24 e wisht BEE
Atk ol= deole] Aol e EAE FAIY o -3
A 7 AL o7 WS Hof ol HEE F
Al Ha Oz Qe FFeF o] AAFoZ oyl
Al HO% FEFS PR RO AT 3 302 5% &
AE SAePHA ARAlTo] A& o r S5 FAHA7T

kb

%

A Hlo] T3 WEEES| ATE FUT AL 4
75},
AR 7)Ee] AelA QAN TV 93 A F

Al7)s WskE B B dAyels 2] 9 17@ A% A
o3k Apol7t flSES & F AT o= B Al
= Wes] G ARl e AR @F0) oyt AR}
7 EG 5EHOE FAE 5 e AdS It ¢

)
e TS 875, AY Y B TR 34,

B ATE gishy 308 ez 9, AN 25
o Al AZ] 2 Golr 7] 98] TR} A]7)5 AAL
5 AR e 22 A9E Ao

259 Af TAT A AFe] zpo]9} A A
ZA%0] 2ol & vlwEtHS W 287HA] & F FUsHAl &
H(sleepy)oll AT BAIHOZ {23t 2o)E BHIL 1 &
o FEoA HAH o= H|SzSHA HEREVT STk 74
S B},
A71s AR A

F BF gasgn

A9 Ao} zAe 2A=) DA A
S} HFe EAHOR FolF @

Vol. 28, No. 3, September 2023

< Boirh 97 Tve 79 Ao 2L Hkbat o<t

ol ZAdtar ke FASH S7RIAIN BAAH R
T #he Holxl gl F5 23 2729k 979
A F 25 welda sE5He] S71sslen A4
2 FolF AolE Btk 24 Solde 22 Ad F
T ApolA 2-33] FaHeH F

ZE AL F AEA E}E Y28} X759 WSt
o] A & AeolE HolA] gdtt. wEbA 307k Al
o= I3 FEEE 2R AI7]EY Hske Agele

&S 2] e Z\OE Az et AR A
AY 3, AT A F 27te] B2 xet Al7]E A
A BAASE fogh wiskeRs g1 4 it

71E9 FF A T DEEe HElE S ATE B
W ZAY AT ZE AolA w2 T Z(eye strain)=
At G HEE= & AolE Ho|A] Zoprt b
2 AFE RPHAE A d#gle] w2 3 E(eye
strain) A F zPo]E Ho| 1 9o ofx]E&
(dizzy)S} B7)Z(vertigo) FEANNE F| 2T} 2 o
7k As IR F Ay

TS G A1 F A7 WskE #Ee A7 E A
AR A= 7119] AT} HIs=g S BTk )

A|RE AAZ ] A D A1 3‘,; o] S HolA| ekt
A Aol H]a) 73]%] 3 A7159 W= vlaE =ZA e
‘X)\L‘:}.

£ dAFelMe 71EY HAPAT<0 G A1 $¢F vl
sts W AZEo} Al75 ] Wt LA A o)

AR ©e8] A AFE Hlusids o 92%

A9} Faglol vlwa A Sk s 11T

7|20l ATollMe FH Agol A w92
s PRIt Bagoplen 2 oAt Al

Fe=o el Alghs FA] ¥kar, AA FA A FH
s AR Xl B2 SUs o2 Al E
b F5 ATl e Bekd A7 Sl Adde] A
g davt U

o[[‘

FP

ofr

i

é

Moo o dr
32, o
09, 'Q

S

References

[1] Korea Creative Content Agency. 2022 Korea game white
paper, 2022. https://www.kocca.kr/seriousgame/archives/
view.do?nttld=2001935&bbs=42&bbsId=B0158968&ntt]
d=2001933&pagelndex=1(25 June 2023).

[2] Korea Creative Content Agency. 2022 Korea game user
fact-finding survey, 2022. https://www.kocca.kr/kocca/
bbs/view/B0000147/2001145.do?searchCnd=&searchWrd=
&cateTpl=&cateTp2=&useYn=&menuNo=204153&cat-

J Korean Ophthalmic Opt Soc.



232 Hyungoo Kang, Hyebin An, Mirae Choi, and Hyungki Hong

egorys=0&subcate=0&cateCode=&type=&instNo=0&ques-
tionTp =&ufSetting=&recovery=&option 1=&option2=&year
=&morePage=&qtp=&domainld=&sortCode=&pagelndex

=1#(25 June 2023).

[3] Park KJ, Lee WJ, Lee NG, et al. Changes in near lateral
phoria and near point of convergence after viewing smart-
phones. J Korean Ophthalmic Opt Soc. 2012;17(2):171-
176.

[4] Kim SR, Park SY, Yeo HJ, et al. The change of
conver gence function of convergence insufficiency in
their twenties after doing near work using a smartphone.
2018;23(1):47-56. DOI: https://doi.org/10.14479/jkoos.
2018.23.1.47

[5] Kim SR, Park MO, Lee SY, et al. The change of accom-
modative function of vergence anomalies subjects in their
twenties after near work with smartphone. 2017;22(1):71-
80. DOI: https://doi.org/10.14479/jk00s.2017.22.1.71

[6] Kang YJ, Leem HS. Effects of smartphone usage with
contents and smartphone addiction on accommodative
function. Korean J Vis Sci. 2015;17(3):289-297. DOI:
https://doi.org/10.17337/JMBI.2015.17.3.289

[71 Kwon KI, Woo JY, Park M, et al. The change of accom-
modative function by the direction of eye movements
during computer game. J Korean Ophthalmic Opt Soc.
2012;17(2):177-184.

[8] Ha NR, Kim CJ, Jung SA, et al. Comparison of accom-
modative system according to the material and font size
of near visual media. J Korean Ophthalmic Opt Soc.
2014;19(2):217-224. DOI: https://doi.org/10.14479/jkoos.
2014.19.2.217

[9] Kim J, Song SH, Kim JM, et al. Correlation of subjective
symptom and reading speed after reading paper book and

Vol. 28, No. 3, September 2023

e-book using tablet PC. J Korean Ophthalmic Opt Soc.
2018;23(2):151-161. DOI: https://doi.org/10.14479/jkoos.
2018.23.2.151

[10] Nintendo. Nintendo Switch, 2023. https://www.nin-
tendo.co.kr/hardware/detail/switch/(25 June 2023).

[11] The Ham. Cosmo C750UHD, 2023. https://prod.danawa.
com/ info/?pcode=6271176(25 June 2023).

[12] Kuze J, Ukai K. Subjective evaluation of visual fatigue
caused by motion images. Displays. 2008;29(2):159-166.
DOI: https://doi.org/10.1016/j.displa.2007.09.007

[13] Kang H, Oh S, Kim Y, et al. Study of change of fatigue
and visual function before and after viewing 2D and 3D at
near distance. J Korean Ophthalmic Opt Soc. 2017;22(2):
119-126. DOI: https://doi.org/10.14479/jk00s.2017.22.2.119

[14] Oh SJ, Noh JH, Yu DS, et al. Relationship between more
myopic errors and accommodative functions after near-
work. J Korean Ophthalmic Opt Soc. 2021;26(4):261-
266. DOI: https://doi.org/10.14479/jk00s.2021.26.4.26 1

[15] Kang HG, Jang YS, Kim U], et al. Study of the change of
the fatigue and the visual function before and after view-
ing 2D and 3D movies. Korean J Vis Sci. 2016;18(2):121-
133. DOI: https://doi.org/10.17337/JIMBL.2016.18.2.121

[16] Fredriksson S, Hammar O, Torén K, et al. The effect of
occupational noise exposure on tinnitus and sound-induced
auditory fatigue among obstetrics personnel: a cross-sec-
tional study. Occup Environ Med. 2015;5(3):¢005793.
DOI: https://doi.org/10.1136/bmjopen-2014-005793

[17] Jafari MJ, Sadeghian M, Khavanin A, et al. Effects of
noise on mental performance and annoyance considering
task difficulty level and tone components of noise. J Envi-
ron Health Sci Eng. 2019;17(1):353-365. DOI: https://
doi.org/10.1007/s40201-019-00353-2

J Korean Ophthalmic Opt Soc.



A Study on the Change in Fatigue and Visual Function when Using Console Games at Near and Far Distances 233

2Helet DRl 2SS 0IZHS 1l T2 ADIS Bisiol
25k o1

Stat, A, A2 01811
sk W, A8 01811
F342023d 8¥€ 10¥), 4L (2023 8¢ 29Y), AlAEH L (2023 99 18Y)

ot ol

3 . B Ave ZEAYS & ull At A1 #skel vzl vAe 9 Goparat sigink W
o] Y= Bt 24564 (x1.67)9] A2 H 30 S o= AABIATE EEAY A-FE dEE AES AAska,
HolzdY, I523, 2EROES 44 AAlste] A71s #iske stk AlYe 308 % Jdsen 2719
M= RIS o838, AAelelN TVE AYS AAlsIslen, A7 gdl te ols heie +a34e A
sto] EA8iltt. 3t - v o] - Aot 9E] AY £ WIS vludle W, 28709] &5 Tl E™(sleepy)
FEE o3 2olE Halom TVellM 0633 =71 ekt Al71se] 45 2712 Aldddle |t Aizdgo] 31
23HaL, T 2EEolY TS skl 94 A Folle FFH, 2EEoe] AR ol
FastARE, HhzdH o] 75 SAXCE Fogh Wile BEHA otk 28w FEAYE 3 7
He 92wt A7lse] Hske] 49 Azl o] fle B Hole ZoE Alsdrh

FHol - LAY, 2=, 9, B2, AVTs

Vol. 28, No. 3, September 2023 J Korean Ophthalmic Opt Soc.



	근거리와 원거리에서 콘솔게임을 이용했을 때 피로도와 시기능 변화에 관한 연구
	서론
	대상 및 방법
	결과 및 고찰
	결론
	References


