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Objectives: To assess the differences in facial propor-
tions between Korean American (KA) women and North
American white (NAW) women and to quantitatively de-
scribe aesthetic facial features in the KA women.

Design: Anthropometric survey and facial aesthetic
evaluation.

Participants: Volunteer sample of KA women (n=72)
who served as models for part 1 of the study and a dif-
ferent sample of KA women (n=5) and men (n=5) who
served as judges for part 2 of the study. All subjects were
between ages 18 and 35 years and had Korean parents
and no previous facial surgery or trauma.

Intervention: For part 1 of the study, standardized and
referenced frontal and lateral photographs were taken of
the models, and 26 standard anthropometric measure-
ments were determined. Results were compared with pub-
lished NAW standards. For part 2 of the study, 10 judges
evaluated frontal views of the models for facial aesthet-
ics using a visual analog scale. Quantitative analysis was

done of the faces of attractive KA women (�90th per-
centile in aesthetic scores) and comparisons were made
with the faces of NAW women and average KA women.

Results: The KA woman’s face did not fit the neoclas-
sical facial canons. Compared with NAW women, 24 of
the 26 facial measurements in KA women were signifi-
cantly different. Only 9 of the 26 facial measurements
were significantly different when the attractive KA women
were compared with the NAW women. Nine of the 17
nonsignificant facial measurements were very similar to
those of the NAW women; many of these facial features
centered around the midface.

Conclusions: Although the average KA woman’s facial
anthropometric measurements were very different from
those of the NAW woman, attractive KA women re-
flected many of the facial features of NAW women. These
findings support the need for ethnically sensitive facial can-
ons and further research into transcultural aesthetics.
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F ACIAL BEAUTY ARISES FROM

symmetric, balanced, and
harmonious proportions.
Reestablishment of facial
harmony requires restora-

tion of proportional facial structures and
elimination of disproportionate relation-
ships. The optimal relationships between
facial structures are used to assess the face
during aesthetic and reconstructive con-
sultations.

Although facial analysis and propor-
tions are well discussed in whites1-3 and
African Americans,4-7 only a limited num-
ber of studies exist for Asians,8-11 and none
exist for Asian Americans. Aesthetic sur-
gery on Asian American patients relying
on white norms may result in dissonant
facial proportions. Furthermore, many
Asian Americans seek to maintain their
ethnicity through cosmetic procedures.
The challenge for surgeons is to maintain

appropriate ethnic facial features and cor-
rect only the features that are dispropor-
tionate to the rest of the face.

As illustrated by the work of artists
and anatomists of the 17th to the 19th cen-
turies, the concept of beauty and “nor-
mal” facial proportions has changed with
time. Furthermore, as the population be-
comes more heterogeneous, new facial pro-
portions have emerged from interracial
mixing. It is now apparent that what has
been considered beautiful and acceptable
as the norm for one culture may be dif-
ferent for another. Inherently, the notion
of a single aesthetic standard and beauty
is grossly inadequate and naı̈ve. What is
required is a new model of aesthetic stan-
dards and beauty that is unique to differ-
ent ethnic groups to better fit their facial
skeletal and skin profile and culture.

This study assesses the differences in
facial proportions between Korean Ameri-
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can (KA) women and North American white (NAW)
women, and it also describes aesthetic facial features in
the typical KA woman. The quantitative determinations
will be useful in preoperative and postoperative facial as-
sessment for cosmetic and reconstructive purposes.

METHODS

Seventy-two KA women volunteered as subjects (models) and
an additional 10 KA persons volunteered as judges (5 women
and 5 men). All participants were between ages 18 and 35 years
and had no previous facial trauma or cosmetic surgery. All sub-
jects were of full Korean descent.

Demographic data included age, place of birth, length of
stay in the United States, and parental heritage. Digital photo-
graphs (Sony Mavica-300; Sony Corp, Tokyo, Japan) of the mod-
els’ faces were obtained in frontal, left lateral, and basal views.
A ruler was included in each image for calibration.

Photographs were analyzed with Mirror Image software
(Canfield Corp, Fairfield, NJ), and anthropometric measure-
ments were obtained based on facial soft tissue landmarks
(Figure 1). Twenty-six standard anthropometric measure-
ments were obtained, including special forehead height (ver-
tex-endocanthion), special face height (endocanthion-gnath-
ion), forehead height 1 (trichion-glabella), forehead height 2
(trichion-nasion), total nasal length (nasion-subnasale), nasal
length (nasion–tip-defining point), tip protrusion (subna-
sale–tip-defining point), lower face height (subnasale-gnath-
ion), calva height (vertex-trichion), special upper face height
(glabella-subnasale), ear length (superaurale-subaurale), in-
terocular distance (endocanthion-endocanthion), eye fissure
width (exocanthion-endocanthion), mouth width (cheilion-
cheilion), facial width (zygion-zygion), lower-lip thickness,
total lip thickness, nasal root (midfacial line-midfacial line),
nasal width (widest point on ala-widest point on ala), alar
thickness (inner and outer alar rim), columella length (sub-
nasale-top of columella), alar length (alar crease–tip-defining
point), ear incline angle, nasofrontal angle, nasofacial angle,
and nasolabial angle.1-4

In part 1 of the study, the results were compared with pre-
viously published standards for NAW women.1-3 Data were ana-
lyzed using an unpaired t test if the variables of 2 samples were
equal or an unpaired t test with the Welch correction if the vari-
ables of 2 samples were unequal owing to unequal population
size. We assessed the differences between our results and those
of others using the overall chance of type I error as P�.05.

In part 2 of the study, the frontal views of the models were
evaluated by 10 judges for facial aesthetics using a visual ana-
log scale. The aesthetic scores were correlated with anthropo-
metric data. Facial features of high-scoring KA women, the re-
maining KA women, and NAW were quantitatively analyzed
and compared. Results were further analyzed using both bi-
variate correlation and multiple regression. The variables that
were significantly related to total aesthetic scoring were re-
vealed as well as their contribution to the predictability of the
total aesthetic scoring. This study was approved by the insti-
tutional review board for human experimentation of The New
York Eye and Ear Infirmary.

RESULTS

DEMOGRAPHIC DATA

Seventy-two KA women were enrolled as subjects for part
1 of the study. The subjects had an average age of 25 years
(range, 18-35 years). Most subjects (90%) were born in
South Korea and the others (10%) were born in the United
States. The average length of stay in the United States was
10 years (range, 1 month to 28 years). Ten KA subjects
(5 women and 5 men) participated as judges for part 2
of the study. The judges were pooled from a different com-
munity and had an average age of 30 years (range, 27-32
years). Most judges (87%) were born in South Korea, and
the others (13%) were born in the United States. The av-
erage length of residence in the United States was 17 years
(range, 1 month to 28 years).

A B C

Figure 1. Frontal (A), lateral (B), and basal (C) views of the average Korean American woman’s face. ac indicates alar curvature point; al, alare; al�, alar rim;
c, highest point of the columella; ch, cheillion; en, endocanthion; ex, exocanthion; g, glabella; gn, gnathion; mf, maxillofrontale; n, nasion; prn, pronasale;
sa, superaurale; sba, subaurale; sn, subnasale; tr, trichion; and zy, zygion.
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PART 1

Anthropometric facial measurements in KA women and
published NAW norms1-3 are summarized in Table 1.
A statistically significant difference existed between the
KA women and the NAW norms in 24 of our 26 mea-
sures taken. Although special head height and calva height
were shorter for KA women, the forehead heights 1 and
2 were longer than NAW norms. Table 2 lists the mea-
surements observed in the KA women and the NAW norm
for the neoclassical facial-proportions categories.2 All of
the facial-proportions were statistically different be-
tween the KA women and NAW norm (P�.05). In the
orbitonasal canon, the most frequently valid measure-
ment in KA women was that the distance from endocan-
thion to endocanthion (en-en) was greater than the dis-
tance from alare to alare (al-al) (61% of cases; n=44). The
least frequently valid measurement as applied to KA
women was that en-en was equal to al-al (only 1% of cases;
n=1). The opposite was true for the NAW norm, in which
the en-en was equal to al-al in 41% of cases (n=42) and
the en-en was greater than al-al in 21% of cases (n=22).
Although en-en being greater than the distance from the
exocanthion to the endocanthion (ex-en) was the most
frequent orbital canon measure for both the KA women
and the NAW norm, KA women were more likely than
the NAW norm to have en-en be greater than ex-en (100%
[n=72] vs 52% [n=53]).

The distance from cheillion to cheillion (ch-ch) being
less than 1.5�al-al in the naso-oral canon was much more
common than ch-ch being greater than 1.5�al-al (68%
[n=49] vs 32% [n=23]) in the KA women. The oppo-
site was true for the NAW norm. The al-al being greater
than 0.25� the distance from zygion to zygion (zy-zy)
in the nasofacial canon was much more common than
the al-al being less than 0.25�zy-zy (63%[n=45] vs 38%
[n=27]) in the KA women. The opposite was true for the
NAW norm.

In the comparison of the upper third of the face with
the lower third, the upper third being smaller than the
lower third was the most frequent finding for both KA
women and the NAW norm (89% [n = 64] vs 100%
[n=103]), but the upper third was larger than the lower
third in a substantial number of KA women (11% [n=8]).

In the comparison of the middle third of the face
with the lower third, the middle third being larger than
the lower third was the most frequent finding (n=39; 54%)
followed by the middle third being smaller than the lower
third (n=30; 42%) in KA women. The opposite was true
for the NAW norm: the middle third was smaller than
the lower third most frequently (n=70; 68%) followed
by the middle third being larger than the lower third
(n=33; 32%).

In the comparison of the middle third of the face
with the upper third, the middle third was larger than
the upper third most frequently (n=65; 90%) followed

Table 1. Comparison of Anthropometric Facial Measurements in Korean American and North American White Women

Anthropometric Measure

Mean (SD) Size*

Mean
Difference P Value

Korean American Women
(n = 72)

White Women
(n = 200)

Special forehead height (v-en) 112.1 (7.9) 118.7 (6.1) −6.6 �.001
Special face height (en-gn) 111.5 (7.1) 102.7 (5.1) 8.8 �.001
Forehead height 1 (tr-g) 57.7 (6.4) 52.7 (6.0) 5.0 �.001
Forehead height 2 (tr-n) 73.7 (7.0) 63.0 (6.0) 10.7 �.001
Total nasal length (n-sn) 51.8 (4.4) 50.6 (3.1) 1.2 .01
Nasal length (n-prn) 43.5 (3.9) 44.7 (3.4) −1.2 .01
Tip protrusion (sn-prn) 19.6 (1.4) 19.7 (1.6) 0.1 �.05
Lower face height (sn-gn) 66.8 (5.6) 64.3 (4.0) 2.5 .001
Calva height (v-tr) 31.2 (7.4) 47.4 (8.0) −16.2 �.001
Special upper face height (g-sn) 67.9 (5.0) 63.1 (4.4) 4.8 �.001
Ear length (s-sba) 67.6 (4.8) 59.6 (3.4) 8.0 �.001
Interocular distance (en-en) 36.9 (3.4) 31.8 (2.3) 5.1 �.001
Eye fissure width (ex-en) 27.3 (2.0) 30.7 (1.2) −3.4 �.001
Mouth width (ch-ch) 50.2 (4.0) 50.2 (3.5) 0.0 �.05
Facial width (zy-zy) 139.0 (8.6) 130.0 (4.6) 9.0 �.001
Lower-lip thickness 11.0 (2.4) 9.4 (1.5) 1.6 �.001
Total lip thickness 19.1 (2.9) 18.1 (2.8) 1.0 .01
Nasal root (mf-mf) 21.1 (4.1) 18.4 (1.9) 2.7 �.001
Nasal width (al-al) 35.5 (3.4) 31.4 (2.0) 4.1 �.001
Alar thickness (al�-al�) 4.5 (0.8) 5.3 (0.7) −0.8 �.001
Columella length (c-sn) 7.6 (1.1) 11.5 (1.7) −3.9 �.001
Alar length (ac-prn) 29.9 (3.1) 31.5 (1.8) −1.6 �.001
Ear incline angle, ° 15.8 (5.3) 17.5 (4.6) −1.7 .01
Nasofrontal angle, ° 136.8 (6.4) 134.3 (7.0) 2.5 .008
Nasofacial angle, ° 32.3 (5.1) 29.9 (3.9) 2.5 .001
Nasolabial angle, ° 92.1 (9.2) 104.2 (9.8) −12.1 �.001

Abbreviations: ac, alar curvature point; al, alare; al�, alar rim; c, highest point of the columella; ch, cheillion; en, endocanthion; ex, exocanthion; g, glabella;
gn, gnathion; mf, maxillofrontale; n, nasion; prn, pronasale; sa, superaurale; sba, subaurale; sn, subnasale; tr, trichion; v, vertex; zy, zygion.

*Unless otherwise noted, data are millimeters.
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by the middle third being smaller than the upper third
(n=7; 10%) in KA women. The opposite was true for the
NAW norm: the middle third was smaller than than the
upper third most frequently (n=95; 93%) followed by the
middle third being larger than the upper third (n=8; 8%).
The faces of the KA women were approximately divided
into horizontal thirds, and the upper third of the face was
slightly longer than the NAW norms.

The KA women’s faces were wider on average than
the NAW norm. They had greater mean facial width (139
mm vs 130 mm) and interocular distance (36.9 mm vs
31.8 mm) but smaller mean eye fissure length (27.3 mm
vs 30.7 mm). The KA women had a wider mean naso-
frontal angle than the NAW norm (136.8° vs 134.3°) and
a wider mean nasofacial angle (32.3° vs 29.9°). The mean
nasolabial angle in the KA women was more acute (92.1°)
than that of the NAW norm (104.2°). The KA women’s
nose on average was wider at the base than the NAW norm
(35.5 mm vs 31.4 mm), wider at the nasal root (21.1 mm
vs 18.4 mm), thinner at the ala (4.5 mm vs 5.3 mm),
shorter in columella length (7.6 mm vs 11.5 mm), and
shorter in alar length (29.9 mm vs 31.5 mm).

The KA women on average had longer ears than the
NAW norm (67.6 mm vs 59.6 mm), but their ears were
less steeply inclined (15.8° vs 17.5°). The KA women had
a mean mouth width equal to the NAW norm (50.2 mm),
but their faces were wider, and so the mouth appeared
narrower. The KA women had thicker lips (19.1 mm)
than the NAW norm (18.1 mm).

PART 2

The color digital photographs (frontal views) of the 72
models from part 1 of the study were rated for facial at-
tractiveness from 0 (lowest) to 10 (highest) using a vi-
sual analog scale. The mean±SD aesthetics score of the
72 subjects was 4.62±1.01 (range, 2.7-7.0). The aesthet-
ics scores followed a Gaussian curve, as verified by the
Shapiro-Wilk test and a normal probability plot.

Bivariate correlations revealed 8 facial anthropo-
metric measurements that were significantly related to
aesthetic scores (Table 3): special face height, lower face
height, interocular distance, mouth width, facial width,
total lip thickness, nasal root width, and nasolabial angle.
All of these correlations were significant at P�.05, and
all were in the predicted direction. Three additional mea-
surements, ear length (P�.08), lower-lip thickness
(P�.08), and alar length (P�.06), showed statistical trend
but did not reach significance.

Table 2. The Neoclassical Facial Canon Measurements
in Korean American Women and
North American White Women*

Neoclassical Canon
Category

Korean
American
(n = 72)

North American
White

(n = 103)
P

Value†

Orbitonasal
en-en�al-al 27 (38) 39 (38)

�.001en-en = al-al 1 (1) 42 (41)
en-en�al-al 44 (62) 22 (21)

Orbital
en-en�ex-en 0 16 (16)

�.001en-en = ex-en 0 34 (33)
en-en�ex-en 72 (100) 53 (52)

Naso-oral
ch-ch�1.5 � (al-al) 49 (68) 20 (19)

�.001ch-ch = 1.5 � (al-al) 0 21 (20)
ch-ch�1.5 � (al-al) 23 (32) 62 (60)

Nasofacial
al-al�0.25 � (zy-zy) 27 (38) 40 (39)

�.001al-al = 0.25 � (zy-zy) 0 38 (37)
al-al�0.25 � (zy-zy) 45 (63) 25 (24)

Horizontal thirds
Upper (tr-g)�lower (sn-gn) 8 (11) 0

�.001Upper (tr-g) = lower (sn-gn) 0 0
Upper (tr-g)�lower (sn-gn) 64 (89) 103 (100)
Middle (gn-sn)�lower (sn-gn) 39 (54) 33 (32)

�.001Middle (g-sn) = lower (sn-gn) 3 (4) 0
Middle (g-sn)�lower (sn-gn) 30 (42) 70 (68)
Middle (g-sn)�upper (tr-g) 65 (90) 8 (8)

�.001Middle (g-sn) = upper (tr-g) 0 0
Middle (g-sn)�upper (tr-g) 7 (10) 95 (93)

Actual percentage of the total
horizontal proportions

Upper third 30 29
�.05Middle third 35 35

Lower third 35 36

Abbreviations: al, alare; ch, cheillion; en, endocanthion; ex, exocanthion;
g, glabella; gn, gnathion; sn, subnasale; tr, trichion; zy, zygion.

*Unless otherwise noted, data are number (percentage) of subjects.
†P values were calculated by 2-tailed Fisher exact test.

Table 3. Correlation Between Anthropometric Measurements
and Aesthetic Scores in Korean American Women

Measurement r p P Value

Special forehead height (v-en) −0.09 .44
Special face height (en-gn) −0.31 .008*
Forehead height 1( tr-g) −0.04 .74
Forehead height 2 (tr-n) −0.15 .21
Total nasal length (n-sn) −0.01 .94
Nasal length (n-prn) 0.01 .90
Tip protrusion (sn-prn) 0.11 .37
Lower face height (sn-gn) −0.29 .01*
Calva height (v-tr) −0.03 .78
Special upper face height (g-sn) −0.17 .16
Ear length (sa-sba) −0.21 .08
Interocular distance (en-en) −0.35 .003*
Eye fissure width (ex-en) 0.04 .73
Mouth width (ch-ch) −0.34 .004*
Facial width (zy-zy) −0.34 �.001*
Lower-lip thickness −0.21 .08
Total lip thickness −0.43 �.001*
Nasal root (mf-mf) −0.26 .03*
Nasal width (al-al) −0.15 .21
Alar thickness (al�-al�) 0.01 .93
Columella length (c-sn) 0.10 .40
Alar length (ac-prn) −0.22 .06
Ear incline angle, ° 0.11 .36
Nasofrontal angle, ° −0.03 .78
Nasofacial angle, ° 0.03 .78
Nasolabial angle, ° 0.31 .008*

Abbreviations: ac, alar curvature point; al, alare; al�, alar rim; c, highest
point of the columella; ch, cheillion; en, endocanthion; ex, exocanthion;
g, glabella; gn, gnathion; mf, maxillofrontale; n, nasion; prn, pronasale;
r p, Pearson correlation coefficient; sa, superaurale; sba, subaurale;
sn, subnasale; tr, trichion; v, vertex; zy, zygion.

*Statistically significant difference.
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COMPARISONS AND PREDICTIONS

When anthropometric measurements of the KA female
subjects with aesthetic scores lower than 5.99 (�90th per-
centile) were compared with the NAW norms,1-3 24 of
26 measurements were statistically different. The mouth
width and tip protrusion were the only measurements
without statistical significance. When anthropometric
measurements of the KA female subjects with aesthetic
scores higher than 5.99 (�90th percentile) were com-
pared with the NAW norms,1-3 only 9 of 26 measure-
ments were statistically different. Of the 17 remaining
nonsignificant measurements, 9 measurements were very
similar to the NAW norms: nasal length, tip protrusion,
lower facial height, lower-lip thickness, total lip thick-
ness, nasal root, alar thickness, ear incline, and nasofa-
cial angle (Figures 2, 3, and 4; Table 4).

The correlation between anthropometric measure-
ments and high aesthetic scorers (�5.99; 90th percen-
tile) were compared with the rest of KA women
(Table 5). None of the anthropometric measurements
reached statistical significance in the high scorers. Ear
length (P=.06), interocular distance (P=.10), and alar
thickness (P=.06) showed statistical trend.

Through backward elimination multiple regres-
sion, total scores were regressed on the linear combina-
tion of all 26 measurement variables. The results showed
9 variables that were significantly related to total scor-

ing: facial width, nasofacial angle, eye fissure width, mouth
width, alar length, ear length, special head height, nasal
length, and nasal width (Table 6). The optimum equa-
tion containing 9 variables accounted for 46% of the vari-
ance in total scoring (F9,62= 5.81, P�.01, adjusted
R2=0.38). Examining the variance inflation factors that
may cause poorly estimated coefficients, we found all
9 variables to have a magnitude less than 10, which in-
dicates that the estimate of coefficient in the model is rela-
tively stable.

To assess the relative importance of the 9 variables
in the prediction of total scoring, we examined the per-
centage of the variance of each of 9 variables in the total
scoring by uniqueness indices. The results indicated that
facial width accounted for 18% of the unique variance
in total scoring; nasofacial angle, 13%; eye fissure width,
12%; mouth width, 8%; alar length, 8%; ear length, 7%,
and special head height, 5%. However, nasal length and
nasal width each accounted for less than 5% of the unique
variance in total scoring. The variables with a variance
of less than 5% are generally considered to be less im-
portant, and they may be ignored in predicting depen-
dent variables.

We further assessed the predictive accuracy of the
final regression model with 9 variables using a cutoff point
of greater than 4.62 (average score for all KA women).
The final model had about 65.7% ability (sensitivity) to
find the subjects with a total score higher than 4.62, while

A B C

Figure 2. Frontal views of the average North American white woman (A), the attractive Korean American woman (B), and the average Korean American woman (C).

(REPRINTED) ARCH FACIAL PLAST SURG/ VOL 6, JULY/AUG 2004 WWW.ARCHFACIAL.COM
248

©2004 American Medical Association. All rights reserved.
 on September 4, 2007 www.archfacial.comDownloaded from 

http://www.archfacial.com


its ability was 67.6% to identify subjects whose scores
were equal to or less than 4.62 (specificity). The corre-
sponding rate of model prediction was 65.7%.

COMMENT

Created as guides by scholars and artists of the Renais-
sance era, the neoclassical canons used to define the re-
lationships among various facial structures were based
on classical Greek canons. Although their influence domi-
nated 17th and 18th century art, the neoclassical can-
ons had lost importance by the end of the 19th century.
In facial plastic surgery, anatomists propagated the use
of the neoclassical canons from the 17th to the 19th cen-
turies, and these canons are still being used as the stan-
dard of facial analysis today in the 21st century. Inter-
estingly, these impressions of beauty were never created
for surgeons.

There are inherent problems associated with apply-
ing outdated artists’ impressions of beauty to modern fa-
cial analysis and surgery. The subjects used in formulat-

ing the neoclassical paradigm were exclusively white.
However, this fails to represent the heterogeneity of races
and ethnic groups that make up the current US popula-
tion. In the United States, as in many other parts of the
world, interracial marriages are creating original and dis-
tinctive ethnic identities and facial appearances. In-

A B C

Figure 4. Basal views of the average North American white woman (A), the
attractive Korean American woman (B), and the average Korean American
woman (C).

A B C

Figure 3. Lateral views, including specified facial angle measurments, of the average North American white woman (A), the attractive Korean American woman
(B), and the average Korean American woman (C).
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deed, in their comparative study of the neoclassical ide-
als and present-day North American whites, Farkas et al2

concluded that the neoclassical canons popularized cen-
turies ago were poor guides for determining facial beauty
or norm in present North American culture.

Although minor differences in facial features exist
within a specific ethnic or racial group, the overall facial
structures are different across diverse ethnic and racial
groups. A single facial aesthetic concept is too simple and
rigid to describe the qualitative differences among dif-
ferent racial-ethnic facial features. Rather, several guides
sensitive to the differences in facial features across dif-
ferent cultures are necessary. Although facial analysis in
whites is widely available and much has been written on
African Americans4-7 and Latinos,12,13 only a limited num-
ber of Asian facial analysis studies exist.8-11 These stud-
ies have been similar in their methodologies and re-
sults, consisting of anthropometric measurements using
subjects residing in Asia and comparing them with the
published norms of Farkas et al.1-3

In our study, the traditional template for horizon-
tal and vertical facial proportions was a poor guide to fa-
cial analysis for KA women. Only 1 subject (1%) vali-
dated the neoclassical orbitonasal canon, and 3 subjects
(4%) validated the “middle third=lower third” facial
canon. The racial differences revealed by this study were
expected. Visually, the most influential canons contrib-

uting to the differences between the faces of the 2 races
were (1) the naso-oral canon (the relationship between
the mouth and nose width) and (2) the orbital and/or or-
bitonasal canons (intercanthal distance relative to the
length of the eye fissure and/or the width of the nose).
The perception is that KA women have (1) a narrow
mouth/wide nose disproportion and (2) a disproportion-
ately wide intercanthal distance. Furthermore, the KA
women had a longer face (with the middle third being
the longest third) than the NAW norms. Our results were
similar to previous Asian facial analysis studies.8,10 In ad-
dition to the differences in horizontal and vertical pro-
portions, the lip was thicker and the ear was longer but
less inclined in KA women. Wider nasofrontal and na-
sofacial angles but a more acute nasolabial angle were also
seen in KA women.

Although the studies of facial features of KA
women is diverse, our study adds to the existing body of
literature that the neoclassical canon model is inad-
equate to explain different ethnic and racial facial pro-
portions. Although the differences in the measurements
compared with the published NAW norm were very
small in some cases (1-2 mm), the composition of the
KA woman’s face is different from that of the white
woman. In our study, 24 of the 26 anthropometric mea-
surements were significantly different from the pub-
lished NAW norms.1-3

Table 4. Comparison of Average Anthropometric Facial Measurements in North American White and Korean American Women*

Anthropometric Measure

North American
White Women

(n = 200)

Top 10% of Korean
American Women

(n = 7)
Mean

Difference
P

Value†

Lower 90% of Korean
American Women

(n = 65)
Mean

Difference
P

Value‡

Special forehead height (v-en) 118.7 (6.1) 112.2 (8.9) −6.5 �.05 112.1 (7.9) −6.6 �.001
Special face height (en-gn) 102.7 (5.1) 110.4 (5.9) 7.7 .01 111.6 (7.2) 8.9 �.001
Forehead height 1 (tr-g) 52.7 (6.0) 56.6 (4.4) 3.9 �.05 57.8 (6.5) 5.1 �.001
Forehead height 2 (tr-n) 63.0 (6.0) 73.3 (7.0) 10.3 .01 73.7 (7.1) 10.7 �.001
Total nasal length (n-sn) 50.6 (3.1) 51.7 (5.4) 1.1 �.05 51.8 (4.3) 1.2 .02
Nasal length§ (n-prn) 44.7 (3.4) 43.9 (4.9) −0.8 �.05 43.4 (3.8) −1.3 .01
Tip protrusion§ (sn-prn) 19.7 (1.6) 20.0 (1.4) 0.3 �.05 19.5 (1.4) −0.2 �.05
Lower face height§ (sn-gn) 64.3 (4.0) 65.9 (5.5) 1.6 �.05 66.8 (5.7) 2.5 �.001
Calva height (v-tr) 47.4 (8.0) 30.6 (8.0) −16.8 .002 31.2 (7.4) −16.2 �.001
Special upper face height (g-sn) 63.1 (4.4) 69.3 (5.6) 6.2 .03 67.7 (5.0) 4.6 �.001
Ear length (sa-sba) 59.6 (3.4) 66.3 (4.2) 6.7 .006 67.7 (4.8) 8.1 �.001
Interocular distance (en-en) 31.8 (2.3) 36.4 (3.1) 4.6 .01 36.9 (3.4) 5.1 �.001
Eye fissure width (ex-en) 30.7 (1.2) 27.3 (1.4) −3.4 �.001 27.3 (2.1) −3.4 �.001
Mouth width (ch-ch) 50.2 (3.5) 47.8 (3.0) −2.4 �.05 50.5 (4.0) 0.3 �.05
Facial width (zy-zy) 130.0 (4.6) 135.8 (6.4) 5.8 �.05 139.3 (8.8) 9.3 �.001
Lower-lip thickness§ 9.4 (1.5) 10.1 (2.5) 0.7 �.05 11.1 (2.4) 1.7 �.001
Total lip thickness§ 18.1 (2.8) 17.8 (1.5) −0.3 �.05 19.3 (2.9) 1.2 .003
Nasal root§ (mf-mf) 18.4 (1.9) 20.2 (3.1) 1.8 �.05 21.1 (4.2) 2.7 �.001
Nasal width (al-al) 31.4 (2.0) 35.0 (4.2) 3.6 �.05 35.5 (3.4) 4.1 �.001
Alar thickness§ (al�-al�) 5.3 (0.7) 4.7 (1.3) −0.6 �.05 4.5 (0.8) −0.8 �.001
Columella length (c-sn) 11.5 (1.7) 8.2 (1.5) −3.3 .001 7.5 (1.1) −4.0 �.001
Alar length (ac-prn) 31.5 (1.8) 28.6 (3.8) −2.9 �.05 30.1 (3.1) −1.4 �.001
Ear incline angle, °§ 17.5 (4.6) 16.7 (5.6) −0.8 �.05 15.7 (5.3) −1.8 .01
Nasofrontal angle, ° 134.3 (7.0) 138.8 (7.4) 4.5 �.05 136.6 (6.3) 2.3 .02
Nasofacial angle, °§ 29.9 (3.9) 31.7 (8.1) 1.8 �.05 32.4 (4.8) 2.5 �.001
Nasolabial angle, ° 104.2 (9.8) 95.2 (2.6) −9.0 �.001 91.7 (9.6) −12.5 �.001

Abbreviations: ac, alar curvature point; al, alare; al�, alar rim; c, highest point of the columella; ch, cheillion; en, endocanthion; ex, exocanthion; g, glabella;
gn, gnathion; mf, maxillofrontale; n, nasion; prn, pronasale; sa, superaurale; sba, subaurale; sn, subnasale; tr, trichion; v, vertex; zy, zygion.

*Unless otherwise indicated, data are mean (SD) measurements in millimeters.
†P values were based on unpaired t test with the Welch correction (the approximate t statistic).
‡P values were based on unpaired t test.
§Average facial feature measurements of the top 10% of Korean American women are very close in value to the norm for North American white women.
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After establishing that the anthropometric measure-
ments of our sample of KA women did not fit the NAW
norms, we categorized the subjects by facial attractive-
ness using a panel of KA judges. Statistical analysis showed
a negative correlation between the facial measurement
data and the attractiveness scale with respect to special
forehead height, lower face height, interocular distance,
mouth width , facial width, total lip thickness, and nasal
root width but a positive correlation to nasolabial angle
(P�.05). The analyses of ear length, lower-lip thick-
ness, and alar length nearly achieved statistical signifi-
cance (P�.08). When a group of subjects (n=7) in the
90th percentile for facial beauty was analyzed sepa-
rately and compared with the remaining group (n=65,
below the 90th percentile), none of the correlation be-
tween the facial measurements and the attractiveness scale
reached statistical significance. However, ear length
(P=.06), interocular distance (P=.10), and alar thick-
ness (P=.06) showed statistical trends.

The facial features showing statistical trends in the
most attractive group (top 10th percentile) did not nec-
essarily reflect the same features depicted in the overall
correlation between the attractiveness score and facial
measurements for all KA subjects. This could be ex-
plained by the significant decrease in the number of sub-
jects who achieved the top 10th percentile (n=7) used
in the correlational analysis. We believe that if more sub-
jects were added to the highest attractiveness group, those
facial features that are truly different between the high
scorers and the average scorers would become statisti-
cally significant and would mirror the overall correla-
tion trend analysis. A composite of an attractive KA fe-
male face from our study suggests a face with narrower
horizontal facial width, interocular distance, alar thick-
ness, and nasal root; thinner lips; larger nasolabial angle;
and longer lower third of the face.

Our analysis also compared the facial measure-
ments of the high and average scorers in our KA subjects
with the NAW norms to determine if any differences ex-
isted. Not surprisingly, the average facial measurement val-
ues for the KA woman’s face were very different than those
for the average NAW face. The Asian American face has a
different skeletal profile and soft tissue thickness than the
faces of whites.14,15 In our comparison of the facial feature
measurements of the high-scoring KA subjects with the
average NAW women, 9 of 26 facial features were very simi-
lar (within 1-2 mm and 1°-2°) in value: nasal length, tip
protrusion, lower face height, lower-lip thickness, total lip
thickness, nasal root width, alar thickness, ear incline, and
nasofacial angle (Table 4).

In light of these results, we must ask several ques-
tions regarding perception of facial beauty and social and
cultural factors. To what degree does cultural assimila-
tion affect one’s judgment of facial attractiveness? Pre-
vious studies examining physical attractiveness have
shown that aesthetic perception of face shape is similar
across different cultural backgrounds.16 What we do not
know, however, is to what extent this is true. For in-
stance, does the degree to which one is assimilated into
a particular culture influence his or her aesthetic per-
ception? The judges in part 2 of our study have lived in
the United States for different lengths of time ranging from

1 month to 28 years. We did not have enough subjects
in part 2 of the study to determine how length of stay in
the United States would influence their overall aesthetic
judgment. Living in the United States longer and having
more significant exposure to the American culture might
lead to assimilating some white facial features into a per-
sonal concept of facial beauty. To better study how much
one has incorporated the Westernized view of facial beauty
would require a study with a larger pool of judges with
different lengths of stay in the United States.

Our analysis also examined the relative impor-
tance of certain facial features in the prediction of total
aesthetic scoring. This model allowed us to quantify us-
ing relative percentages which facial features contrib-
uted to the overall aesthetic scores. The outcome re-
sulted in 9 variables that could account for 46% of the
aesthetic score. The facial width, nasofacial angle, and
eye fissure width were the top 3 indices (Table 6). In our
study, facial features from the middle of the face con-
tributed the most to facial attractiveness. Such findings
are in an agreement with a study by Kowner,17 where a

Table 5. Comparison of Correlation Between
Facial Measurements and Aesthetic Score Data
in Korean American Women: Comparison Between
the Top 10% and the Bottom 90%

Anthropometric Measure

Total Aesthetic Scores (n = 72)

Bottom 90%
�5.99 (n = 65)

Top 10%
�5.99 (n = 7)

r p P Value r p P Value

Special forehead height (v-en) −0.10 .45 −0.59 .17
Special face height (en-gn) −0.35 .004 −0.43 .34
Forehead height 1 (tr-g) −0.01 .97 −0.20 .67
Forehead height 2 (tr-n) −0.17 .17 −0.21 .66
Total nasal length (n-sn) 0.01 .94 −0.29 .52
Nasal length (n-prn) −0.00 �.99 −0.22 .64
Tip protrusion (sn-prn) 0.08 .53 −0.43 .33
Lower face height (sn-gn) −0.33 .008 −0.15 .74
Calva height (v-tr) −0.01 .96 −0.49 .27
Special upper face height (g-sn) −0.28 .02 −0.32 .48
Ear length* (sa-sba) −0.22 .08 0.73 .06
Interocular distance* (en-en) −0.39 .001 −0.67 .10
Eye fissure width (ex-en) 0.05 .67 0.17 .71
Mouth width (ch-ch) −0.27 .03 −0.56 .19
Facial width (zy-zy) −0.33 .008 −0.51 .25
Lower-lip thickness −0.19 .13 0.27 .56
Total lip thickness −0.42 �.001 −0.43 .33
Nasal root (mf-mf) −0.27 .03 −0.49 .26
Nasal width (al-al) −0.14 .28 −0.63 .13
Alar thickness* (al�-al�) 0.00 .99 −0.73 .06
Columella length (c-sn) 0.00 .98 −0.47 .29
Alar length (ac-prn) −0.19 .14 0.03 .95
Ear incline angle, ° 0.07 .56 0.66 .10
Nasofrontal angle, ° −0.11 .37 −0.24 .60
Nasofacial angle, ° 0.05 .72 0.49 .27
Nasolabial angle, ° 0.30 .01 0.32 .48
Average measurement −0.28 .02 −0.57 .18

Abbreviations: ac, alar curvature point; al, alare; al�, alar rim; c, highest
point of the columella; ch, cheillion; en, endocanthion; ex, exocanthione;
g, glabella; gn, gnathion; mf, maxillofrontale; n, nasion; prn, pronasale;
r p, Pearson correlation coefficient; sa, superaurale; sba, subaurale;
sn, subnasale; tr, trichion; v, vertex; zy, zygion.

*Trends toward statistical significance.
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general tendency of the subjects indicated a preference
among Japanese adults for narrow and small Japanese
faces. Such faces seem to be associated with modernity
and higher status in Japan; this may account for the 2
most common facial aesthetic procedures performed for
Asian and KA women involving midfacial features
(double-eyelid surgery and augmentation rhinoplasty).

In conclusion, facial analysis and proportions are im-
portant for facial plastic surgeons to assess and critique
the face during the planning stages of cosmetic and re-
constructive facial surgery. Thus far, many facial plastic
surgeons have relied on the neoclassical cannons for fa-
cial analysis regardless of a patient’s racial and ethnic back-
ground. Our study has shown that the average KA woman
does not fit the neoclassical facial proportion and that
significant differences exist compared with the NAW
norms. The neoclassical canon model may serve as a valu-
able surrogate for certain present-day proportional in-
dices of the face, but it should not be viewed as the gold
standard. Although only a small number of facial fea-
tures were considered marginally significant between the
average and the attractive KA women in our study, in-
creasing the number of subjects in the attractive group
would strengthen those facial features that are clearly dif-
ferent between the attractive and the average face. Sur-
prisingly, many of the attractive KA women’s facial fea-
tures reflected the facial features of the NAW women.
These findings bolster the need for a broader view of fa-
cial analysis and transcultural aesthetics.

Accepted for publication March 22, 2004.
This work was presented at the Combined Otolaryn-

gological Spring Meetings; May 2, 2003; Nashville, Tenn.

Correspondence: Anthony P. Sclafani, MD, 310 E 14th
St, New York, NY 10003 (asclafani@nyee.edu).

REFERENCES

1. Farkas LG. Anthropometry of the Head and Face. New York, NY: Raven Press;
1994.

2. Farkas LG, Hreczko TA, Kolar JC, Munro IR. Vertical and horizontal proportions
of the face in young adult North American Caucasians: revision of neoclassical
canons. Plast Reconstr Surg. 1985;75:328-338.

3. Farkas LG, Kolar JC, Munro IR. Geography of the nose: a morphometric study.
Aesthetic Plast Surg. 1986;10:191-223.

4. Porter JP, Olson KL. Anthropometric facial analysis of the African American woman.
Arch Facial Plast Surg. 2001;3:191-197.

5. Ofodile FA, Bokhari FJ, Ellis C. The black American nose. Ann Plast Surg. 1993;
31:209-219.

6. Ofodile FA, Bokhari F. The African-American nose: part II. Ann Plast Surg. 1995;
34:123-129.

7. Jeffries JM, Dibernardo B, Rauscher GE. Computer analysis of the African-
American face. Ann Plast Surg. 1995;34:318-322.

8. Dawei W, Guozheng Q, Mingli Z, Farkas LG. Differences in horizontal, neoclas-
sical facial canons in Chinese (Han) and North-American Caucasian popula-
tions. Aesthetic Plast Surg. 1997;21:265-269.

9. Xuetong Z, Sankui W, Wei Z, Xianfeng W. Measurement and study of the nose
and face and their correlations in the young adult of Han nationality. Plast Re-
constr Surg. 1990;85:532-536.

10. Sim RSK, Smith JD, Chan ASY. Comparison of the aesthetic facial proportions
of southern Chinese and white women. Arch Facial Plast Surg. 2000;2:113-
120.

11. Kawakami S, Tsukada S, Hayashi H, Takada Y, Syouji K. Golden proportions for
maxillofacial surgery in Orientals. Ann Plast Surg. 1989;23:417-425.

12. Milgrim LM, Lawson W, Cohen AF. Anthropometric analysis of the female La-
tino nose. Arch Otolaryngol Head Neck Surg. 1996;122:1079-1086.

13. Leach J. Aesthetics and the Hispanic rhinoplasty. Laryngoscope. 2002;112:1903-
1916.

14. McCurdy JA. Cosmetic surgery of the Asian face. In: Papel ID, ed. Facial Plastic
& Reconstructive Surgery. New York, NY: Thieme; 2002:322-343.

15. Choi HJ, Lee SW, Lew JM. True intraoral reduction malarplasty with a minimally
invasive technique. Aesthetic Plast Surg. 1999;23:354-360.

16. Bernstein IH, Lin TD, McClellan P. Cross- vs within-racial judgments of attrac-
tiveness. Percept Psychophys. 1982;32:495-503.

17. Kowner R. Perceiving and attributing hemispheric width in faces of normal adults.
Percept Mot Skills. 1998;87:567-572.

Table 6. Regression Coefficients, Standard Error, and Uniqueness Indices of 9 Aesthetic Facial Measurements
Obtained in the Final Multiple Regression Model Predicting Total Scoring

Variable

Multiple Regression Uniqueness Indices*

Coefficient (SE) t Value P Value Index F Value

Intercept 9.051 (2.479) 3.651 �.001 . . . . . .
Facial width (zy-zy) −0.079 (0.017) 4.546 �.001 0.181 20.674
Nasofacial angle 0.089 (0.023) 3.895 �.001 0.133 15.177
Eye fissure width (ex-en) 0.213 (0.057) 3.712 �.001 0.121 13.783
Mouth width (ch-ch) −0.088 (0.029) 3.018 .004 0.080 9.109
Alar length (ac-prn) −0.122 (0.041) 2.955 .004 0.076 8.731
Ear length (sa-sba) −0.059 (0.02) 2.790 .007 0.068 7.794
Special forehead height (v-en) 0.040 (0.017) 2.433 .02 0.052 5.931
Nasal length (n-prn) 0.069 (0.029) 2.359 .02 0.049 5.577
Nasal width (al-al) 0.067 (0.036) 1.887 .06 0.031 3.566

Abbreviations: ac, alar curvature point; al, alare; ch, cheillion; en, endocanthion; ex, exocanthione; g, glabella; gn, gnathion; n, nasion; prn, pronasale;
sa, superaurale; sba, subaurale; zy, zygion.

*Uniqueness indices indicate the percentage of variance in total scoring accounted for by a given independent variable beyond the variance accounted for by the
other 8 independent variables. F tests indicate the significance of the uniqueness indices, degrees of freedom equal to 1 and 62.
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