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Analysis of esthetic factors and evaluation of esthetic perception for

maxillary anteriors of dental students

Seon-Kyung Kim', Ok-Su Kim?**
!School of Dentistry, Chonnam National University, Gwngju, Republic of Korea

Department of Periodontology, School of Dentistry, Dental Science Research Institute, Chonnam National University, Gwangju, Republic of Korea

Purpose: This research is to investigate factors that affect dental aesthetics and analyze whether individual perception affects and difference of genders affects the esthetic
factors. Materials and methods: Seventy dental students of Chonnam University aged from 25 to 35 years old without periodontal problems were included. Maxillary dental
cast for participants were made, and standardized photo was taken with a digital camera. Maximum visual width and the position of gingival zenith of maxillary anterior teeth

and maximum height of the maxillary central incisors were measured by a measurement program and the shape of central incisor was categorized. Questionnaire was con-

ducted to evaluate esthetic perception. SPSS program was used to perform statistical analysis. Results: The average visual width ratio of right maxillary anteriors was
1.38:1:0.78 and 1.41:1:0.81 for the left which differ from the golden ratio. The width to height ratio for right and left central incisor was 0.84 and 0.83 respectively. The gingi-
val zenith position was determined to be: mostly, central incisors and canines were located in the distal side, lateral incisors were located in the center. The visual width ratio

of right maxillary anterior teeth, ratio of width to height of central incisor, gingival zenith position, crown morphology and amounts of gingival exposure upon smiling were
not significantly different between genders, and facial patterns and these dental esthetic factors were not related to aesthetic perception. Conclusion: Even though participants
had the visual width ratio of maxillary anteriors or ideal width to ideal height of central incisors that did not agree with the golden ratio, they had high satisfaction for dental
esthetics. Esthetic perception depends more on subjective judgements of participants than objective indices. (/ Korean Acad Prosthodont 2019,57:118-26)
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Ao, Akok 8] 5 8] Ax]9] 1] &0] 1.618:1:0.618w] 7}
ZF Aln| & olgk 1l 3Tt

x| Fo] Auldell 9= F= 24 F AH| FH A F
7o) Hlgo] F3 @224 AP o] gt} Brisman’e] G
olME RlTpelAt B HH FARAL LukQl Al TS did o=
St AEZALIA BE FTo|l A ZBHOZ 0.75 - 0.809] =7
o479 vl 71 drlsos gaunie AsE esion,
Cooper S*& Aot ZH XS t}ofsl & & Hslo] =ASH A
I ZARHE R E 7P Alm W © 2 Ho|& ot FHER] x| T
Z7 of F79] "0l 82% AvE HoiFE It} Mattose}
Santana’= AFel Fx|H.<] Nuloﬂ Tslo] x|& o] Q3 A
& o}m) Tleleb sbgAe] Bojel Al Aol AVt o
Q42 2831 5191, Wheeler’2] Ao A= x]& A&e
ol x|THe] MR oA 7H X]2E¢] X]HE SJujst=d] o
7 xloke] 5 0 2 RE] YAlFo] Yx]ghchal 51$ict. Ahmad' =
1= m«l AmA Hﬂoﬂ tjgk AtellA 53] Al2A19) FRe
ot x|et AX| 2] A9 X|oh FF oA oft YilF el flxIst
A 2ol BZe] Ik o] BBEole T Stk
Alee] e o1A] Alold HA|RE P QoA Be
sixbg o] 7 thaol Elolgith. Hal'e Aot Fxle] Bg
AFZYsd(Square), 4F2+8(Tapered), F38(Ovoid) = 7519311,
Herav1 =92 x)ote] Beke nAA] UERYE AujAgo] ek
ol ek xige] Aefer delslol o 21
9 X]O} FejR} SZ A (Round), ZHR] 11 S B 9K(Square-
round)= T AIZHA 0 2 A& ghttal st

O] =98] FA2 200 - 30d] XY S tid o & shol A
of HX|F-9| Aulde] FFa F= Aot 8450 disto] H7t
sto] EAJslaL xjofdd Aln] @ 450 Y 7] xfo|E Yot
B3 ol 9 AEI F7bRe] RebE An] ANt gl 9]
LR gotr 1K} golct.
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1. CHA

OJH A= XFH o2 7A7SE 25 - 354|9] Hdoistu X]€]
stRE ol Mgt F< &2 AdQ GU(EFE I 2894)E
ohaho2 sigith. Ao} Hale] Abalo] gl Aot Aol 4
HZo| ExfstAU T4, o7, XI2EF, X254 /o] A
St 739-= tidoll A mlQlAZ e F 7078 5 AL 357 ofA} 35
ol wREIRITh A7E Adtisarzhe AgelstdT s
Al 0] 213 (Institutional Review Board; IRB)2] £:¢1-& o}
R3 =gl (IRB No: CNUDH-2017-013).

2. 9

X)2H-g LR|Yo]|E QdA|(Cavex Impressional, Cavex, Haar-

CHSHR[2tEHES[R| 57H 25, 2019 4%

lem, The Netherlands)% 0]8-5to] R AE F7IRFE L] Abet Q1
S AESE Z 108 oUjof x]2-8 74A1 11 (Neo Model Plaster
Plumstone, Mutsumi Chemical Industry Co. Ltd., Yokkaichi,
Tapan)& %o} |38 B RE A%,

MEHE x]-8 2¥S ¢X|€ FHH 2 Canon EOS 100D,
Canon Inc., Tokyo, Japan)E ©]&5}0] E&5}H AMEIS &5}
%ic. o] ) Tix|g Tk Aok Hx| oA 50 cm Holxl A

£ Aok X8 RS B0l 99 7I1EA Sl ¢X|
N F AR DY vl FEE & F AR F}
tt. R E ARl JPEG (Joint photographic experts group) &
Ao 2 ZAFEHE &7 T A= ZZ 13 (Adobe photoshop cc,
Adobe system Inc., San Jose, CA, USA)& 0|85} t}2-& 7
3igic

(1) et TR, S-x], A9 A|ZHE £7 574
AR 100% vl &2 Sfet & e G At =75 o]85to] Aot
xR 45 s xlote] 24l b wle Bojo] 2HS
Z5It (Fig. 1A). 12|31 F8R] of FAX] of Ax]9] vl &
o] Al4t=] et

FAR VY §e B2k 23 HoH Hadinld AE
ig. 1B). 121 227739 ulg o] A=t

(3) AotERAL, ZR], ARl g 21 A S2H 9lx
=7
Roke] % & 71E O R Rloke] £4 o] 5 BAS AR H A
oF Rx| 5ol ste] K12 R AR AMZ, Slol5 R Ae]
B4, 2AZ ARISHER] BB (Fig. |

(4) R BFo 7

X2 wore A2k 3] FAPRIZE AP Aot £7A] o
g A RS Bl B2 AFZE(Short square), {1 ARz
(Long square), 4FZ}3(Triangular), Y (Ovoid) 2. 2 L}+11
259 4% 3 SR Foph deEgit

Rixtel Aok HAIRo) Anl QHES W71 Sietel 4

ERAPEARBESI AR F 28 12719 P02 14
R, AE F2 ot :LE]J—]' 2t} (Fig. 2).
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3. S7EA

VRS Aot R F- o] AJZFA 273 wlgo| Aln|Folgtal o
ARE F2u)9 1.618:1:0.6183 5-0]40] Q= x|¢} Aot &
Ax]9] 27 o 373 v]&o] Au|Folgtal oiAX|= 0.89] H]&
I} G o]ido] Q=R thste] t-testS o] Boto] Bt &
7¥Rre] AR, SR, AX Rl FR ] YAX]7t AlnlF o2}
1 AARE QAE, 54, YaSol YxIsh= Ko thsle] t-test
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Fig. 1. Measurement for dental esthetic factors. (A) The measurement of vis-
ible mesiodistal width, (B) Apicocoronal height for maxillary central incisor,
(C) Determination of gingival zenith position (GZP) which is the highest
gingival marginal point.
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shof $Ajstach 7bRe] ot ARIR ] Al =
B, Ao SRR 27 ol 3740 vlg, Aot HA|Re A
Ao) 91, 212 Behol thoke] Aol Tk xpol7} ]
iest ] §510] BAlslgic

A71AHE Al HlAleE 27)8] Aeke = Esatel Aot |
AR A|ZHe] 7 u]g, Al FEx|S] 27 o] A7 vl g,
Fot AR X273 <] AARI7E 7H7HQ1e] Aln|F QIA T} A
A7} Qe Aol dekel BAstgch Aot Rx|s Alzke =
7 W)l Tigk AJo)=, w4l Pe e 33 W&o £02
Helof 9= tAH(1.518:1:0.518 - 1.718:1:0.718) Alm| & &tk
ZF HE9] + 0.2 Heo #2-F 5 AXIoHA] &= AT ]
AulE Ago 8 BRI, ot $HEX|e £ of 7 v
&0 tiste] & FHEX] vl&2] Bto] 0.75 - 0.80 Atolol ¢l
+ ASS AulE A, 0.600]5} 0.900]/42] vl&S 7Hxl Het
= AN Ao 2 BRskT Aot HXR9 A2 7
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Fig. 2. Questionnaire.
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Fejiek H7RRIS] Alm A QIAETL AEEAZE =Xl tishe]
Kruskal-Wallis testE ©]-8-3}it}t. A4 SPSS program
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XWKH et aHe-5 AR AIAH FH vlEg2 +59 4
< 1.38:1:0.78, 4;4 2 1.41:1:0.819] B 7150
D% -5 R0l &g vl APolE He (P < .05). &
7ERre] SAA] x| 24 o B HlEd 5 S 7
- 0.84, 2% FER| 9] 734 0.839] FAghe 7RI e,
Ao|E v g0 X|ES 0.8 SAHOR fol3t xfo|S B
At (P < .05). A&t Z%;‘:]‘ﬂ A|ZHA Z7 8)&e Ao AS
1.40:1:0.84, 03/39] 7% 1.38:1:0.76 FHZHS B glon, 4¥o
whE Atol= ARATH (Table 1). ot S7EX|S] 7 of B4 vl
o] F2 @] 7% 0.83 9149] % 0.850131om AE
w2 Xpoli= IRl (Table 1).

Table 1. The maxillary anterior teeth width and W/H Ratio of maxillary
central incisor according to gender

Source Gender N (%) Mean Pvalue
Anterior teeth width  Male 35(50) 140:1:0.84 > .05
Female 35(50) 1.38:1:0.76
W/H Ratio Male 35 (50) 0.83 > .05
Female 35 (50) 0.85

Data are analyzed by Independent t-test (N = 70, total).

Alolel BHomiel A2 Bl 2UYH x| WAS 4
o= z=AER|0] A 67.1%7}F AAE, ZH=x]0] AL 70%7} A|
ool §1‘\j AR 737 50%7F LSl ARk e, 259

XA 75.7%7F AAF, FER A E 60%7F F4l,
44.3%7} 3% RIS} (Table 2). 712
hlr o/ -5 BRolA AR ARl YA
Z= o] 9%] o}t L7t 7 wgton, o] ut
041’4- (Table 2).
Foll w2 /gHe] xlolE BAek At dde] A A
0%=2 7} weoron, #o Alzbalal efdo] 25.7%,
o] 8.6%0130tt. 149 el eFdF o] 57.1%
i 7P AL, A 17.1%, B A 14.3%, 70 A
11.4%0]%l o1}, /g el w2 xtol= §IQlch (Table 3).
ZA7IAbE ol tiste] A& 2AL ﬁ?% Qt= Hefol] tigh A&
A KFA1e] ot 7t ekl doal 1 A Zteh s SR} 41% =2 71
oyon thololRE Folaty M E_ﬂ'c‘)_]_- SHARE 3%E 7P W
orc}. ]/\/\] Al =F ol digh AR #elo] o]
2l gt SERF 3%, ¥ 2FE A= 21%, =S = F
=] Z&%E}i ek SHAR= 4%t} (Table 4). o]of] tfs}
o] g THFES 1] BE FLo| L%Nfﬂrﬂ gek SEA
7} A 60%, 914 85.7% 2 7P BA A thgo R & JLrt
Srha 93 SEA EA 34.3%, o4 8-6%, % Gl
Thal §o S YA U BEOIA 5.7%2 71 Wgtth Ao
w2 njaA] X2 E JE o] xHolE Qi) (Table 4).
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Table 2. The gingival zenith position of maxillary anterior teeth according to gender

N (%)
Tooth Gender . . P value
Mesial Center Distal

#11 Male (N = 35) 1(2.9) 9(25.7) 25(71.4) > .05
Female (N = 35) 1(2.9) 12(343) 22 (62.9)
total 2(2.9) 21 (30) 47 (67.1)

#12 Male (N = 35) 2(5.7) 23 (65.7) 10 (28.6) > .05
Female (N = 35) 1(2.9) 26 (74.3) 8(22.9)
total 3(4.3) 49 (70.0) 18 (25.7)

#13 Male (N = 35) 3(8.6) 14 (40.0) 18 (51.4) > .05
Female (N = 35) 2(5.7) 16 (45.7) 17 (48.6)
total 5(7.1) 30 (42.9) 35 (50.0)

#21 Male (N = 35) 1(2.9) 9(25.7) 25(71.4) > .05
Female (N = 35) 0(0.0) 7(20.0) 28 (80.0)
total 1(1.4) 16 (22.9) 53(75.7)

#22 Male (N =35) 3(8.6) 18 (51.4) 14 (40.0) > .05
Female (N =35) 3(8.6) 24 (68.6) 8(22.9)
total 6(8.6) 42 (60.0) 22 (31.4)

#23 Male (N =35) 7(20.0) 13(37.1) 15 (42.9) > .05
Female (N = 35) 3(8.6) 16 (45.7) 16 (45.7)
total 10 (14.3) 29 (41.4) 31(44.3)

Data are analyzed by Independent t-test (N = 70, total).
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Table 3. The crown shape of central incisor according to gender

N (%)
Gender P value
LS SS T (0]
Male (N =35) 3 (8.6%) 9 (25.7%) 14 (40.0) 9(25.7) - 05
Female (N = 35) 4(11.4) 5(14.3) 6(17.1) 20 (57.1)
Data are analyzed by Independent t-test (N = 70, total).

LS: Long Square, SS: Short Square, T: Triangular, O: Ovoid
Table 4. Facial shape and exposure of maxillary gingiva during smiling ‘HEo|gls 250 443%=2 7P Beral, < a¥gch = 23]
Source N (%) Gender (M, F), N (%) 38. 6%, ofyth = SE 17.1%2 ©f Witk 2219] x|o}d
Facial shape ~ Oval 29 (41) A8 AMdlsk SUxE iAo 2 oF £g) 8-1. «“ojE
Long 8(11) 0] ENSAHESUI EH EFolAE X|oFH(29.3%), A
Round 1927) otz F(24.4%), KORZE EIHE(24.4%) 20|91, BE82. “H
Square 60) AR K 2A] obs HEe ol R4} ke B O
Heart 609 5l X]o}FA(40.0%), Z]oFe] 2 F(26.0%), x|ote] Z=3Hx(14.0%)
Diamond 20) co g ZAESIY £ 9. “ditd oz 25 u HoX]E A
Exposure of ~ Low 15(21) M: 12 (34.3), F: 3 (8.6) o}7} elelo] Eolg Hrlst= o|u|x|of| Qake 7)%lIct1 A ztst
Maxillary Average 51(73) M: 21 (60.0), F: 30 (85.7) AUzt ghe BaoAs cagoh s Sdo] 75.7%, ‘ofucy
Gingiva High 4(6) M:2(5.7),F:2(5.7) L otto 57%o0]9ich 23t 10 «Xolo] Mx|E x]o} v]|&o]
Data are analyzed by Independent t-test (N = 70, total). = 9}%71] ZF o]|2o|A gtk AZelQ?” g urE L o] of
My male i female & BgeliE a¥hE 39 1 52.9%, R olehe SHol
41.4% ‘ofdrh = S 5.7%0IUth. £7 11. “&Ql9] Ax|H

ME B 6- 127481 S8R Mulﬂ A= E F7Hol7]
2 ) Hol xlopol
wheh A170] QUi ek B Yo 1 o8l ohUith ek So
1% 71 eron), agch el STe 30%2 o W
Usteh B3 7. “Zoh AL £ 0 Elo] A Bojx]t Ee19] %]
ofofl G557 2h Ko} &

ccO

ool T BT FAo A

v

F9-F x|ote] o] Z=3HF Tl AZtsht e ?” s EaollA
L Ot E 80| 54.3% ‘B Eolgts S 30.0%, ‘Oh]
thehs SHOl 15.7%01%0th. &3 12. “HX|FY A& A] A1
Aoz 7Pg F A= oo} ghttal Az}t RE 2?7 ofgh=s &
oM xlolzt vl&o] B3PI} 41.4%E 7P =4 JERGO
™, X|oFRF0] 25.7%, X|opAol2tE SHo] 21.4%0]3ict

Lol

Table 5. The correlation analysis between dental esthetic factors and individual esthetic perception in each groups (esthetic, non-esthetic)

Source Group N Question P value
Ratio of CI: C: LI Esthetic group 17 > .05
(agreed with the ratio of 1.618 £0.2 : 1 : 0.618 + 0.2 on both sides of
maxillary anterior teeth)
Non esthetic group 25
(not agreed with the ratio of 1.618 0.2 : 1: 0.618 £ 0.2 on both sides
of maxillary anterior teeth)
W/H Ratio of CI Esthetic group 17 Q-10. Are you satisfied with the >.05
(agreed with the ratio of 0.75 - 0.80) harmony of your anterior teeth?
Non esthetic group 14
(with the ratio of less than 0.60 or more than 0.90)
GZP of Mx. Ant. teeth  Esthetic group 20 > .05

(agreed with more than 5 out 6 ideal GZP of maxillary anterior teeth)

Non esthetic group
(agreed with less than 2 out 6 ideal GZP of maxillary anterior teeth)

Data are analyzed by Mann-Whitney U test.
CI: central incisor, LI: lateral incisor, C: canine, GZP: Gingival zenith position
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Table 6. The correlation analysis between dental esthetic factors and individual esthetic perception of participants

Source Group N Question P value
The Shape of Central Incisor Short square 7 >.05
Long square 14
Triangular 20
Oval 19
Exposure of Maxillary Gingiva Low 15 > .05
Average 51
High 4 Q-7. Are you satisfied with your teeth shown to others?
Facial Shape Oval 29 > .05
Long 8
Round 19
Square
Heart
Diamond

Data are analyzed by Kruskal-Willis test

=
A, Qh Wejoh AR aAL] OfFF AiQle] Anjd WEEE 3
P Baatel AReAE BAG dnt BARHoR folu

e S Wolx] ehgleh (Table 6).

XIZE 0.2 715taL o] XIZFIAe K|ZeHshE S h
2 Aot BRI 0] AlZke B2 )&, XSRS SR, B4 o) %
% 3

— bl
of ulg-2 S5, 8ol T xfo] L 27 A A
u QIAEet AgHgo] lRlol Tistel RAlshgict. 1 At
W7IRe] Aot AIR] A1ZPE B U S HRHOE 139:1:0.80
o o

S|
AT AgHol| W3 AnjE 49 X
B /o] whE xfol7E QRiT. Aot AR AAE £ HlE,
SR 27 ol 73 vlE, A& FRY $%], 23S 2, vl
2A X2 2E3Y H&, RO FHjo i VRS AnlF
AA =& 2}l AR At FeaAY} il

ot ARFY Anldat HEE a4 F FFuEY el &

E

g}, Fulgel Ade ga ad) 1eae) A% da
ol&Elole 7dRle], o]% W SRkl ola lxlo] &4

=)

7] A1ZFs19tt. Lombardi' = 7%o E-8-5d 8182 7id
S Aol A& HEosto] AFHIL, Levin’S FFH| &S Al
ote] Alu)/doll A&ttt 1t o] F-2] AFSolME FaH]

CHStx|ntREsH|R| 574 25, 20194 4%

&of gt o8- 7IX|7] AlEFF AL, Preston' ] (Lol A= A
oF FX|Fo|A FFu|&o] EMSHA] Fethe 2E2S UFoH,
Mahshid 52¢] Aol M = ZHFu|&o] EAEIR] AL o]2}
22 vlgo] P AnldE ARske 84F oh=hal 353
t}h. o AFolME FFulE AR A+ F7RFEAAA &
2 vlg9] S vlus) B A} skl x| apojsag o] et
Hx] H-&-L 1.39:1:0.80 0. 24 FZH| &3} xlo|7} Yglom,
ZavlEdt GARE AnlE Foat DX b Fos vl
A Aol M = RAAL ZH7HQIS] FX] R Alu)/dol| thet TS =
I ES RIEA GEX G AS Y S

Aujdo] JeS F= Q4 F AT ZH A o}
o] B && w2 Ao] AujFolgh= A7t glglom,” o
T Agtol A= F 0.83 - 0.849] W/H ratioS ¥ o] o]
o 74 9] vlgkal o§7X]E= 0.800) vls =2 o &S X
A QS & = At o= v A X|FF o2 A7stal &
< OVgRtlM ElF o] glal 57 W&o ¢hR5] o]FX|X] gho}
A o] £X]|E Kol Ao AtgHct T3 0.75 - 0.80 H|&
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