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Abstract

Introduction Facial anthropometric measurement is con-
sidered an essential concern of surgeons, orthodontists,
artists and forensic scientists. The aim of this study is to
investigate facial anthropometric norms of the young Ira-
nian population.

Methods The study participants consisted of 200 healthy
Iranian students (100 males, 100 females) aged
18-25 years old. Twenty-three liner and four angular
measurements were investigated twice by a dentist. Inde-
pendent-samples ¢ test was used to compare indices
between males and females and also between countries. A
p value less than 0.05 was considered statistically
significant.

Results It was found that the mean measurements of ¢’—sn’
of both sides, nasolabial angle, trichion—gnathion, tragion—
tragion and gnathion—gnathion were statistically greater in
Iranian males than in females (p < 0.05). Comparing
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Iranian anthropometric norms with North American
Whites, Malays, Turkish and African American women
demonstrated that there were statistically significant dif-
ferences in most anthropometric measurements between
Iranians and other populations (p < 0.05).

Conclusion In Iranians, mean measurements of ¢’—sn’ of
the right and left sides, nasolabial angle, trichion—gnathion,
tragion—tragion and gnathion—gnathion were greater in men
than in women. Comparing Iranian males and females with
different ethnicities indicated several interracial differ-
ences, which should be taken into consideration when
dealing with patients or also practitioners originated in this
region.

Keywords Anthropometry - Anthropometric norms -
Face - Facial

Introduction

One of the major components of orthodontic diagnosis and
treatment planning is the evaluation of the patient’s soft
tissue profile and detecting departures from the defined
norm [1-4]. Knowledge of the normal dentofacial pattern
allows the clinician to make correct decisions and enhance
treatment success in establishing optimal facial harmony
[5, 6]. There have been suggestions for the evaluation of
the face both to check the changes induced by the growth
or orthodontic treatment, or simply for aesthetic evaluation
[6]. Overlooking the esthetics may lead to dissatisfaction of
surgeons and patients who are increasingly becoming
esthetic-obsessed [4, 7-9]. This indicates a strong need to
establish the anthropometric norms in different races to
become able to provide better treatments addressing both
functional and esthetic needs of patients [2, 4, 5, 10].
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Anthropometry is the direct measurement of human
body parts [11, 12]. Facial anthropometry measurements
could be used in reconstructive and plastic surgeries,
orthogenetic surgeries, orthodontic treatments, art and
forensic investigations [13]. Most classical norms have
been derived from populations with European/American
ancestries [3, 5, 14]. Anthropometric measurements
derived from Northern American Whites (NAW) is
considered as a normal reference in treatments of Iranian
population in reconstructive surgery of craniomaxillofa-
cial deformity, facial congenital abnormality, trauma of
accident, plastic surgery and orthodontic treatment [15].
However, no ethnical study might be generalized to other
races [1, 3, 4, 10, 16-21]. Anthropometric measurements
depend on genetic and environmental factors, so it is
essential to determine the specific baseline for different
races [22-26]. Therefore, anthropometric norms of a race
may not be ideal for diagnosis and treatment planning of
patients from other racial backgrounds [3-5]. Esthetic
surgical and orthodontic treatments should then aim for
standards only with considering each race separately and
while bearing in mind the opinions of patients [3-5].
One of the essential concerns of maxillofacial surgeons
and orthodontists is facial morphology [27]. The beauty
of face is a result of harmony between different parts of
face [27]. The findings indicate a considerable difference
between populations [1, 3, 5, 10, 14, 16, 18, 28-32].
Moreover, most of earlier studies [1, 10, 14, 16, 18, 28—
32] are performed on cephalographs [4], and the mea-
surements of soft tissue profiles have played a small part
in the majority of the previous studies, and substantial
studies on this issue are lacking [3]. Analysis of the soft
tissue profile has the benefit of assessing the external
appearance and therefore is more relevant to the treat-
ment outcome perceived by an observer [5]. Besides,
X-ray exposure for merely research purposes can raise
ethical concerns [4]. It was shown that anthropometric
measurements are more reliable than photography and
paraclinical approaches like cephalometry, computed
tomography and magnetic resonance imaging together
with anthropometry measurement could be used to
achieve better treatment planning in plastic and recon-
structive surgeries [11, 12, 15, 33, 34].

Although esthetic surgeries and orthodontic treatments
are extremely frequent in Iran, studies regarding direct
anthropometric measurements on Iranians are lacking [35].
Furthermore, it can be valuable to compare a population
norm with several other ethnicities [3]. Therefore, the aim
of this study was to evaluate Iranian anthropometric norms
directly in a comprehensive study and compare our results
with other ethnicities.

Materials and Methods

The study participants consisted of 200 healthy Iranian
students with equal number of males and females and aged
between 18 and 25 years. The study group was chosen
from students because they were from different geographic
parts of Iran. The inclusion criteria included: systematic
health, normal growth of maxilla and mandible, class I
occlusion, no history of trauma and accident, no history of
plastic, reconstructive and orthognathic surgeries, no his-
tory of congenital abnormalities, no history of facial tumor,
no history of craniomaxillofacial deformity, and no history
of orthodontics and prosthodontics treatments. The mea-
surements were taken with a digital caliper [Mitutoyo#
505-635-50, Tokyo, Japan] [Fig. 1] and a protractor rap-
porteur [transportador, General #29] [Fig. 2].

Based on previous literature [11, 12], 22 landmarks
(Figs. 3, 4, 5) were pointed on the facial skin (Figs. 1, 2).
Then 23 liner and 4 angular measurements in each partici-
pant were investigated twice by one dentist, and their mean
values reported. Anthropometric landmarks were:

Head: trichion (tr)

Face: zygion (zy), nasion (n), subnasale (sn), gnathion
(gn), glabella (g), gonion (go)

Eye: endocanthion (en), exocanthion (ex), palpebrale
superius (ps) and palpebrale inferius (pi) on the eye
Nose: alare (al) and pronasale (prn), alare curvature (ac),
the point at the top of each columella crest (c’),
subnasale’ (sn’)

Orolabial Region: cheilion (ch), labiale (or labrale)
superius (Is) and labiale (or labrale) inferius (li) on the
orolabial region, stomion (sto)

Ear: superaurale (sa), subaurale (sba), tragion (t)

Liner measurments were:

1. tragion—tragion (t-t)

e |

Fig. 1 Measurement device: caliper [Mitutoyo# 505-635-50, Tokyo,
Japan]
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Fig. 2 Measurement

[General # 29]

Fig. 3 Anatomic point: trichion (tr), gelabella (g), nasion (n),
gnathion (gn), endocanthion (en), exocanathion (ex), palpebrale
superius (ps), palpebrale inferius (pi), alare (al), pronasale (prn),
cheilion (ch), labiale superius (Is), labiale inferius (li), stomion (sto)

O XNk W

— e e e e e e
X NN RPN = O

trichion—gelabella (tr—g)

trichion—nasion (tr-n)

trichion—gnathion (tr—gn)

nasion—gnathion (n—gn)

subnasale—nasion (sn—n)

zygion—zygion (zy-zy)

gonion—gonion (go—go)
endocanthion—-endocanthion (en—en)
exocanthion—exocanthion (ex—ex)
endocanthion—exocanthion of right side (en—ex-r)
palpebrale inferius—superius of right side (ps—pi-r)
Endocanthion—exocanthion of left side (en—ex-1)
palpebrale inferius—superius of left side (ps—pi-1)
alare—alare (al-al)

nasion—subnasale (n—sn)

alare curvature—alare curvature (ac—ac)
columella—sub nasale of right side (¢’—sn’-r)

@ Springer

devise: protractor rapporteur transportador

Fig. 4 Anatomic points: zygion (zy), gonion (go), tragion (t),
superaurale (sa), subaurale (sba)

Fig. 5 Anatomic points: subnasale (sn), sn’, ¢’

19. columella—sub nasale of left side (c’—sn’-1)
20. cheilion—cheilion (ch—ch)

21. stomion-labiale superius (aso-ls)

22. stomion-labiale inferius (sto-li)

23. superaurale, subaurale (sa—sab)

Angular measurments:

Inclination of nasal bridge
Foronto nasal angle
Nasolabial angle
Laibomental angle

L=

Statistical Analysis

Data are presented as mean and standard deviation for
numerical variables. Independent-samples ¢ test was used to
compare indices between males and females and also
between countries. All statistical tests were two sided. A
p value less than 0.05 was considered statistically significant.
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:;Eii;orfgé?c“’iziﬁ of the Variable Male (n = 100) Female (n = 100) »

face, orbit, nose, orolabial and Mean SD Min  Max Mean SD Min Max

ears of the young Iranian

population t—t 168.58 6.84 155 182.61 159.51 10.70 189.72 100 0.000
tr—g 51.81 7.01 3245 6746 53.00 837 4031 99.79 0476
tr-n 65.07 10.10 47.96 8535 6325 8.5 4259 83.28 0317
tr—-gn 191.8 6.08 181 200 176.2 726 165 190 0.000
n-gn 1227 10.12 101 134 116 7.601 105 132 0.111
sn—gn 76.5 9.68 60 92 66.6 529 56 76 0.011
zy-zy 1309 443 122 138 1272 418 121 134 0.071
g0-go 1119 672 56 68 97.2 13.64 56 65 0.007
en—en 30.01  3.02 2399 3523 2873 412 1845 3991 0.11
ex—ex 9259 438 82.32 102.37 80.19 647 67.03 102.63 0.6
ex—en-right 2955 469 1526 37.70 2954 390 1950 37.85 0.983
pi—ps-rt 13 2.88 8.69 2268 1293 212 9.79 26 0.886
ex—en-left 2893 473 973 36.81 2893 428 1225 37 0.94
pi—ps-left 1496 6.86 926 1545 1401 438 10.22  49.78 0.384
al-al 3310 49 23.16 40.30 30.11 5.67 4.50 38.46  0.09
n-sn 4735 977 67.67 2095 4609 6.75 2095 70.99 0.25
ac—ac 30.30 7.80 18.78 48.51 29.50 540 40 12.73  0.512
¢’—sn’-right 7.19 220 415 1215 6.17 149 295 9.28 0.03
¢’—sn’-left 7.05 229 381 1437 6.15 1.64 1038 295 0.016
Inclination of nasal bridge 39.19 125 21 65 36.81 1191 13 68 0.337
Foronto nasal angle 15352 14 120 180 156.16 10.99 64 169 0.27
Nasolabial angle 8730 14.27 58.09 120 7832  14.14 1792 100 0.002
ch—ch 4431 1133 19.16 6825 49.12 17.67 1837 63 0.264
sto—is 29.65 236 1534 2553 2047 745 6.12 3095 0.898
li-sto 71.06 17.35 51.37 15272 69.14 10.14 42.07 142.72 0.444
Laibomental angle 87.16 1785 53 142 84.61 17.68 44 150 0.484
sa—sab 61.10 425 104 122 58.50 347 65 114 0.152

Results (p < 0.05). Comparison between Iranian young adult and

The facial anthropometric norms of the young Iranian
population are shown in Table 1. It was seen that the mean
measurements of ¢’—sn’ of the right and left sides, naso-
labial angle, trichion—gnathion, tragion—tragion and gna-
thion—gnathion were statistically greater in males than in
females (p < 0.05).

Table 2 demonstrates comparison of anthropometric
measurements of the young Iranian males and females with
North American Whites (NAW) [22], Turks [33], Malays
[36] and African American women [15]. Regarding com-
parison with Turks [33], it can be noted that all measure-
ments had statistically significant differences except n—gn,
al-al, sa—sab in females and n—gn in males (p < 0.05).
Regarding comparison with Malays [36], all measurements
had statistically significant differences except sa—sab in
females, and ex—ex and ex—en in both genders (p < 0.05).
African American women [15] had statistically significant
differences with Iranians except sn-gn and n-—sn

NAW showed that n—gn of males and n—sn of females are
similar in two populations, but other landmarks had sta-
tistically significant differences (p < 0.05).

Discussion

The first investigation of facial soft tissue was done by the
ancient Greeks. After that, it was used in anatomy, art and
surgery. Function and beauty of face are results of harmony
among lips, nose, and width and height of face [25, 26]. It
has been reported in many studies that soft tissue and
anthropometric measurements have significant variety in
different races [22, 23]. Therefore, it is essential for sur-
geons and orthodontists to use specific values of each
population when planning treatments [11, 15, 37-39]. The
appearance plays an important role in esthetic-related fields
(plastic, reconstructive, orthogenetic surgeries and
orthodontic treatments). Therefore, assessment of correct

@ Springer
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facial dimensions in treatment planning is necessary [1-4,
7-9, 40].

The present study determined the facial anthropometric
dimensions of the young Iranian population, according to
direct clinical measurements which can be more reliable
than photography and cephalometry [39, 41]. In the cur-
rent study, it was found that the mean measurements of
c¢’—sn’ of both sides, nasolabial angle, trichion—gnathion,
tragion—tragion, and gnathion—gnathion were statistically
greater in Iranian males than those of females. The mean
values of all measurement were bigger in males except
frontonasal angle, tr—g, and ch—ch. Amini et al. [35]
investigated anthropometric linear measurements of a
group of 100 normal adults in Tehran, Iran, with a
method similar to this study. The intercanthal width in
Amini et al’s [35] study was almost one third of the
biocular width, similar to results of the present study.
Observations of Arslan et al. [33] who studied a group of
young Turkish population, demonstrated that the mean
values of all measurements for men were greater than
women, although tr—n and tr—g were greater in females. In
Turks, males were similar to females regarding maxillary
prognathism, lower lip protrusion, vertical height ratio,
lower vertical height—depth ratio, and vertical lip—chin
ratio. Turk men had upper lips that were more protruded
than women’s upper lips [42]. These differences varied in
pattern among white Americans, showing no differences
between facial convexity and nasolabial angle, position of
lips, and vertical position of lips between nose and chin
of American white men and women. Instead, American
males had more protruded maxillae and mandibles, and
had bigger chins [42]. The study of craniofacial anthro-
pometric norms of the Malays [36] similar to the present
findings, demonstrated that the n—gn, n—sto, sn—gn, en—en,
ex—en, ex—ex, sa—sab measurements were greater in
males. Iranian population had significant differences in
many landmarks with NAW [22], Turks [33], Malays [36]
and African American women [15].

Regarding Iranian females, sn—gn was similar to African
American women [15], go—go was similar to the NAW
measurements [23], ex—ex and ex—en of right side were
about less than 1 mm different than Malays females [36],
n—sn was similar to NAW and African American women,
and length of ear was similar to Malaysian females.
Regarding Iranian males, the mean n—gn was similar to
Turkish males [33], and ex—ex and ex—en of right side were
similar to Malays [36].

This study was limited by some factors. The inclusion
criterion of normal face is not defined in any anthropo-
metric resources, at least when dealing with populations
other than the Caucasians from European root. Therefore,
finding participants with normal faces was a subjective
challenge, and could differ from person to person. The

perception of an ideal face is influenced by various factors
such as education and socioeconomic status, current fash-
ions, media, geographic areas, age, gender, and profession
of patients or judges, and the facial profiles of judges
themselves [4, 10, 16-21, 42—-44]. In modern societies, a
more convex profile with fuller lips in females might be
preferable [4, 16, 18], although some studies have shown a
trend for males similar to female profiles with fuller lips
and more convex profiles, now being introduced as more
attractive by fashion magazines [4, 10, 18]. It should be
noted that a normal face is not necessarily an esthetically
ideal face. An esthetically pleasing ideal face need not only
to be normal but also has to be at ranges called perfectly
harmonic. On the other hand, a normal face means a broad
range of estimations causing a face looking subjectively
normal (but not necessarily beautiful), with no discernible
disharmony between its facial features, or no excessive
departures from population norms in the eye of the eval-
uator [44]. This makes selection of normal faces even more
difficult, as a broad range of facial properties might be
tolerated as normal, and there is no need for perfection, in
order to consider a facial pattern as normal. We tried to
reduce the influence of such sources of error by recruiting a
large number of subjects which was much larger than all
other few studies on anthropometric measurements.
Moreover, unlike most other studies which had used pho-
tographic method, in this study, direct measurements were
measured twice, which is much more accurate than
photography.

Conclusions

In Iranians, mean measurements of ¢c’—sn’ of the right and
left sides, nasolabial angle, trichion—gnathion, tragion—
tragion and gnathion—gnathion were greater in men than
women. Comparing Iranian males and females with dif-
ferent ethnicities indicated several interracial differences,
which should be taken into consideration when dealing
with patients or also practitioners originated in this
region.
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