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ABSTRACT
Objective: Ethnic specific normal baseline morphology should be used when planning plastic and reconstructive surgery for 

selected patients. In this study, we aimed to generate baseline nasal profile and nasal index of young Malay adults and investi-
gate the relationship of the nose to the face using facial aesthetic angles. In addition, the aim was to investigate sexual dimor-
phism in all the profiles.

Methods: A cross sectional study was performed in the Otorhinolaryngology Department of a tertiary referral centre. The 
subjects consist of 117 female and 113 male healthy volunteers who are Malays up to three generations without any inter-racial 
marriages. Direct anthropometry was used for six linear measurements and photogrammetry technique was used to obtain three 
facial aesthetic angles, nasal length and nasal rotation. Nasal index and type were calculated from the data collected.

Results: There were thirteen profiles included. Significant gender dimorphism was seen in ten out of thirteen profiles (p < 
0.05). The results of all linear measurements were significantly greater in male (P < 0.05) as compared to female except for the 
collumellar length (p = 0.073) and tip projection (p = 0.475). The nasomental and nasofrontal angles are significantly larger in 
female (p < 0.05). The nasal index showed dominant of mesorrhine type of nose in both genders. 

Conclusion: This study has provided a database for baseline nasal profile and facial aesthetic angles in young Malay adults 
and demonstrated patterns of variation in male and female that can be used in surgery and forensic work.
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INTRODUCTION

Beauty is an ill-define concept. The perception of beauty may vary 
across different ethnicgroups1). The Renaissance artists and anatomists 
of the 17th to the 19th centuries createdthe classical canons of facial 
proportions which are still embraced as the basic foundation ofaesthetic 
facial analysis today2). However there have been a paradigm shift 
amongst thefacial reconstructive patients to retain their ethnic features 
which renders the classicalcanons non-suitable in the planning of their 
surgery. In rhinoplasty, the patients' preoperative requests now include a 
subtle refinement and not a radical alteration which showed a nose job 
look3). Patients are also more aware of a gender congruent appearance of 
the resulting nose. Farkas et al4) has shown a new model of aesthetic 
standards and beauty that is unique to different ethnic groups to better 
fit their facial skeletal and skin profile and culture. In multiracial society 
of Malaysia, surgeons who performed rhinoplasty can appreciate the 
differences of Oriental noses of Malays and Chinese from the Caucasian 
Indians5). Multiple studies had been carried out for various ethnics to 
determine their baseline nasal profiles and facial analysis4,6). 
Anthropometric and facial analysis studies on Malays are very limited 
in the literature. 

The Malays are made up of multiple sub ethnicswhom reside in the 
Malay Archipelago mainly in Malaysia, Singapore, Brunei, Thailand 
and Indonesia. The linguistic and archaeological evidences suggested 
that the Proto-Austronesianspeakers (the forerunner of Proto-Malays) 
were inhabitants of Taiwan around 4,000 to 3,000 B.C. Between 2,500 
and 1,500 B.C, the first migration of "the forerunner of Proto-Malays" 
took place towards Borneo, Sulawesi, Central Java and Eastern 
Indonesia through the Philippines. The second migration of the "pro-
to-Malays" took place from central Java to Peninsular Malaysia through 

the Straits of Malacca between 1,500 and 500 B.C7-9). Subsequently, an 
influx of many other population groups consisting of Arabs, Chinese, 
Indians and Siamese into Peninsular Malaysia occurred. They married 
the local Proto-Malays, resulting to a more diverse population known as 
the Deutero-Malays. This modern groupinhabits mostly the coastal areas 
of the Malay Archipelago and had indirectly pushed themore primitive 
Proto-Malays into the rural and mountainous area9,10). Currently the 
Malayrace constitutes about 250 million of the world population. This 
study involved the Deutero Malays of Malaysia.

Morphometry refers to a concept that encompasses size and shape 
or the quantitative analysis of form which are commonly performed on 
organisms. Morphology is the form and structure of an organism consid-
ered as a whole. This study seeks to expand the current data on the base-
line nasal morphology and its relation to the face using facial aesthetic 
angles in the Malay population. In Malaysia, two studies have been 
reported on craniofacial anthropometric norms of Malay adults which 
include linear nasal profile and nasal types11,12) but they did not include 
the relationship of the nose to the face using the facial aesthetic 
angles13,14) which are included in the current study. We also aim to inves-
tigate the sexual dimorphism of the collected data. The data is valuable 
for surgeons treating the Malays including the reconstructive surgeons, 
head and neck surgeons, oral and maxillofacial surgeons, orthodontists, 
forensic investigators and other practitioners.

MATERIALS  AND  METHODS

Study Sample
The study group consisted of convenient sample of 230 participants 
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(113 males and 117 females) who were selected according to the follow-
ing inclusion criteria: Malay for three generations without any inter-ra-
cial marriage, age 18 to 30 years, no history of previous facial surgery, 
maxillofacial trauma, or congenital anomalies in the facial areas; and no 
history of sinonasal tumour. The study was approved by the Human 
Ethics Research Committee at the UniversitiKebangsaan Malaysia. This 
is a cross sectional study and the data was collected between December 
2013 to December 2014 at the Department of Otorhinolaryngology, 
Universiti Kebangsaan Malaysia Medical Centre (UKMMC). 

Direct anthropometry measurement of linear profile
Direct measurement of linear nasal profile was done on the subject's 

face using the Mitutoyo digital sliding calliper (Mitutoyo Corp, 
Kawasaki, Japan)11). Nasal landmarks were identified by a single opera-
tor by inspection and palpation. The landmarks were marked on the sub-
ject's skin using pencil eyeliner. This is to minimise errors in locating 
landmarks especially the ones that will be used for more than one mea-
surement (e.g. nasion, subnasale)11). The landmarks used in this study 
are standard landmarks used in craniofacial anthropometric studies14).

The following measurements were made: 
(1) Intercanthal width (mm) - Distance between endocanthion 

points. It describes the distance between endocanthion left and right 
points in a subject's frontal image (Figure 1A)15)

(2) Alar width (mm) - It corresponds to the distance between left 
and right alar points, which corresponds to the nasal wing contour point 
in the most convex area (Figure 1A)15)

(3) Base of the nose width (mm) - It corresponds to the width 
between the nasal bones of the left and right sides in basal view. (Figure 
1B)15)

(4) Length of the nasal bridge (nasion to tip (pronasal)) (mm) 
(Figure 2A)14)

(5) Collumellar length (mm) - top point of the columella to subna-
sale. (Figure 1B)16)

(6) Collumellar width (mm) - the point at each margin of the mid-
portion of the columella crest. (Figure 1B)16)

Indirect anthropometry by photogrammetry of angular nasal 
profile

The photographic set up consisted of a tripod which held a single 
lens reflex (SLR) digital camera and a primary flash. The camera was 

set up in the right height according to the subject's body height with the 
tripod. This ensured the correct horizontal position and stability of the 
lens optical axis. Subjects were photographed with the digital camera 
placed 1 meter in front of the subject. The camera was set in 8 megapix-
els resolution and a 55 mm focal lens is selected to maintain the natural 
proportion, with studio setting using 1 main flash, additional reflector 
and soft box 45° in front of the subject. The camera is put in manual 
mode; the shutter speed of 1/125 sec and the opening of the diaphragm 
of f/11 were used. The photographs were taken in natural head position. 
The subject sat down on a fixed chair with relax facial expression 75 cm 
in front of blue back-screen and three views were taken: frontal, left lat-
eral and basal15). The subjects were asked to remove their glasses, relax 
their lips adopting the position they normally show during the day and 
hold their arms at their sides. Standardization is ensured by using a cen-
timetre-ruler held against the plane of the face17). To avoid bias, after 
each subject is photographed, the frontal view photograph will be 
enlarged on computer to life-size, and then the real alar width measure-
ment will be compared to one in the photo15). For the frontal and left lat-
eral photographs, the patients will be seated in such a way that the head 
aligns parallel to the floor, with respect to the Frankfort plane (Figure 
4)14) To obtain a vision of the nasal base, the patient was positioned with 
the neck in extension, so that the pronasal and glabella points were in 
the same plane18). The operator ensured that the subject's forehead, neck, 
and ears were clearly visible during the photography process. All of the 
photographs were stored as JPEG files. 

The angular measurement of nasal profile, the tip projection and 
nasal length were done on the photograph which were enlarged to life 
size on the computer screen. The real alar width measurement was used 
as the reference for the enlarged size. Measurement were taken using 
the Mitutoyo universal protractor and digital caliper. 

The following measurements were made: 
(1) Nasal rotation (degree) - Described by the nasolabial angle: It 

corresponds to the angle 
whose vertex is the subnasal point, lying in a tangent line to the 

nasal tip and another tangent line to the upper lip (Figure 2A)14) 
(2) Nasofacial angle (NFa) (degree) (Figure 2B)14) 
(3) Nasomental angle (NM) (degree) (Figure 2B) 
(4) Nasofrontal angle (NFr) (degree) (Figure 2B) 
(5) Tip projection- the Baum ratio (Figure 2A) 
(6) Nasal length (mm)  the total length from nasion to subnasale 

(Figure 2A). 
(7) The nasal index was calculated using the following formula19):

Figure 1. A- Adult Malay male and female intercanthal width 
and alar width; B- Adult Malay male and female collu-
mellar width and length and base of nose width.

Figure 2. A-Adult Malay male and female length of nasal bridge, 
nasal length, tip projection (Baum ratio) and nasolabial 
angle; B- Adult Malay male and female nasofrontal, 
nasofacial and nasomental angle
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Nasal index = Nasal Width (AI-AI) x 100

Nasal Length (N-S)

According to the index, the nose is divided into five types20). These 
are: Hyperleptorrhine (excessively tall and narrow) (≤ 54.9), 
Leptorrhine (tall and narrow) (55.0 

69.9), Mesorrhine (medium) (70.0-84.9), Platyrrhine (broad and 
flat) (85.0-99.9) and Hyperplatyrrhine (excessively broad and flat) (≥ 
100.0). 

Every measurement was taken twice by the same examiner and 
were recorded. A third reading was taken if the initial two measurements 
showed a large discrepancy, and the two closer readings were then used 
to get an average measurement. Data was analysed using the Statistical 
Package for Social Sciences version 22.0 (SPSS Inc, Chicago, IL, 
USA).Descriptive statistics in the form of mean ± SD (standard devia-
tion) were obtained from the data. An independent t-test was performed 
to evaluate if there is any significant difference in the measurement 
between the genders. A p-value of < 0.05 was set as being statistically 
significant (significance difference level of 95%).

RESULTS

There were eleven Malay sub ethnics included in the study namely 
Melayu, Jawa, Minangkabau, Bugis, Acheh, Malay Pattani, Kelantan, 
Rawa, Banjar, Melayu Sabah and Singapore Malay. The baseline nasal 
profile of young Malay adults in UKMMC is shown in Figure 1 and 2. 
In general, the mean measurements are smaller in female subjects 

except for collumellar length, tip projection, nasomental angle and naso-
frontal angle. Significant difference is seen between the genders in all 
measurements except collumellar length, tip projection and nasal rota-
tion (nasolabial angle). Nose types were calculated based on the number 
and percentage of nose types by gender. The mean nasal index of male 
is 78.60 and female is 76.65 which shows that our subjects dominantly 
have mesorrhine nose type. The variation of nasal index and types are 
shown in Table 1. The results obtained in this study are compared to 
other studies on Malay adults as shown in Table 2. The 3D model of the 
Male and Female Malay nose based on these results are available at the 
study centre.

DISCUSSION

This study is about the morphometry of the human nose, as one of 
the most important subunits that anchor the harmony and to a significant 
extent, the beauty of a face. Similar studies had been carried out world-
wide with advancement in aesthetic surgery, reconstructive procedures 
as well as personal identification technology in dead and living persons. 
The above-mentioned niches greatly depend on data banks on definition 
of age, sex and ethnicity specific facial features which is the first step to 
detect those individual traits that best discriminate between persons. The 
combination of small difference in the linear and angular measurements 
of the nose produced the variations seen in different population groups. 
Prasetyono15) had also carried out a study on the morphometry of 
Deutero Malay female nose from population of sub-ethnic Malays simi-
lar to current study. 

This study had utilized both anthropometric measurement of the lin-
ear nasal profiles and photogrammetry in obtaining angular measure-

Table 1. Nasal types by gender according to nasal index
Type  Nasal index Male,n Male, % Female, n  Female, %  Total, n

Hyperleptorrine (excessively tall and narrow)  X-54.9  0 0 0 0 0

Leptorrhine (tall and narrow)   55.0---69.9 14 12.40 18 15.40 32

Mesorrhine(medium)  70.0---84.9 76 67.25 84 71.80 160

Platyrrhine (broad and flat)  85.0---99.9 23   20.35 14 11.90 37

Hyperplatyrrhine (excessively broad and flat) > 100.0  0 0 1 0.90 1

  113 100.00 117 100.00 230

Table 2. Comparison of results with other anthropometric studies on Malays' nose.
Authors Current study Ngeow & Aljunid (11) Wai et al (12) Prasetyono (15)

 Mean (± SD) Mean (± SD) Mean (± SD) Mean (± SD)

Parameters Male  Female  Male  Female  Male  Female  Female 
 n = 113 n = 117 n = 50 n = 50 n = 60 n = 60 n = 126

Nasal Length (mm) 50.55 47.63 51.60 54.10 50.97 45.70 -
 (± 3.61) (± 3.28) (± 3.50) (± 2.90) (± 3.96) (± 3.00)

Nasal width (mm) 39.49 36.31 41.00 37.30 40.70 37.23 41.40
 (± 2.53) (± 2.33) (± 2.00) (± 2.60) (± 2.58) (± 2.77) (± 2.80)

Intercanthal width (mm) 30.92 29.68 33.90 32.50 - - 35.60
 (± 1.93) (± 1.64) (± 1.90) (± 1.70)   (± 2.70)

Nasal Index 78.60 76.65 - - 80.25 81.77 -
 (± 7.71) (± 7.27)   (± 7.24) (± 7.69)

Base of nose width (mm) 35.97 33.47 - - - - 36.90
 (± 3.13) (± 2.80)    (± 2.90)

Nasal bridge length (mm) 41.96 36.23 - - - - 40.00
 (± 3.62) (± 3.78)    (± 2.10)

Nasolabial angle (--) 106.12 104.08 - - - - 90.40
 (± 8.41) (± 8.99)    (± 8.30)

Nasofrontal angle (--) 130.44 139.13 - - - - 134.60
 (± 7.99) (± 6.76)    (± 7.30)

Nasofacial angle (--) 32.98 31.12 - - - - 36.30
 (± 3.62) (± 2.84)    (± 4.30)
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ment, nasal length and ratio in the subjects. Nechala et al21) concluded 
that there are no significant differences among these methods to yield 
accurate results. The result of all the linear measurements were signifi-
cantly larger statistically in male as compared to female except one. The 
collumellar length in female is larger (8.31 1.51) mm than in male (7.80 
2.01) mm but this is not statistically significant. Photogrammetry were 
used to get another six profiles. The results of the angles are more vari-
able with multiple significant differences between the genders. The 
results showed gender dimorphism and concur with the findings of pre-
vious studies11,12)

The nasal index is significantly larger in male with a p value of 0.05 
(78.60 ± 7.71 vs 76.65 ± 7.27) and both male and female nose showed 
dominance of mesorrhine type as similarly seen in other studies on 
Malays12,15). In a study by Sforza C et al22), sexual dimorphism of nasal 
dimension and shape were found across the age from childhood into the 
eighth decade of life. The sexual dimorphism appears to begin at differ-
ent ages depending on the profile concerned. Park et al23) found that the 
intrinsic bony and cartilaginous part of nose was significantly larger and 
longer in males compared to females after nasal growth is complete. 
However, there were no remarkable sex differences in the growth pro-
cesses of nasal septum or external nose. This may be due to sex differ-
ences in the septum and external nose from birth and variability in the 
amount of increase during growth spurts of both sexes. The dimorphism 
was also seen in shape of nose between sex and the difference were 
mainly related to the rate and timing of growth24). The small shape vari-
ability of the soft-tissue profile outline mainly concerned protrusion of 
the nose and chin relative to lip protrusion, convexity of the face, and 
lower lip shape. The small difference may not be obvious visually but is 
statistically significant. 

The current study yielded almost similar results in the measure-
ments that were utilised in previous studies in Malaysian Malays as 
showed in Table 311,12). Ngeow&Aljunid11) had carried out a craniofacial 
study on male and female Malay adults. The result of current study's 
intercanthal width is 3 mm smaller in both male and female as com-
pared to the subjects in their study. Wai et al12) had carried out a study to 
compare the nasal length, nasal width and nasal index of Malays, Indian 
and Chinese adults in Malaysia. The nasal length in current study 
showed similar results for male and female as compared to Malay sub-
jects in the study by Wai et al.12) but the study by Ngeow&Aljunid11) 
yielded bigger nasal length in female as compared to male. The discrep-
ancy compared to female nasal length of the current study is 7 mm. The 
nasal index showed mesorrhine type however both male and female 
index in current study is smaller compared to the result by Wai et al12). 
Their nasal index is also bigger in female compared to male on the con-
trary to the current study. Our result also showed 12 to 15 percent of the 
subjects have leptorrhine nose and 11 to 20 percent in the platyrrhinne 
group. The diversity of nasal types can be a result of mix marriages 
among the Malay sub ethnics. There was significant difference in shape 
and size of Jawa and Bugis female found in a study by Rajion et al25). 
The Bugis female's nose were found to be smaller and less projected as 
compared to the Jawa female. Aung et al26) had also reclassified the 
mesorrhine nasal type in Oriental subjects into three sub groups based 
on the fullness of the nasal tip and its projection, the prominence of the 
alar lobule and the slope of the lateral walls from the nasal tip when 
seen in the nasal base view. The classification showed spectrum of nar-
rower mesorrhine nose to broader variant. These findings are possible 
explanation for the variation noted in the studies on Malaysian Malays. 

On the other hand, comparison of results between our female pro-
files to the Deutero Malay females of Indonesia15) showed obvious dif-
ferences in many measurements. All the linear profiles were larger by 3 
to 6mm in the Indonesian Malay. They have smaller nasolabial and 
nasofrontal angle by 5 to 10 degree and a wider nasofacial angle com-
pared to Malaysian Malay females. Most of the measurement of the 
Indonesian female nasal profile are even greater than our male subjects. 
Hence the profiles of an Indonesian Deutero Malay female may not be 
the best reference in a Malaysian Malay patient despite having similar 
ancestral origin.

CONCLUSION

In conclusion, the present study shows that statistically significant 
differences were seen between male and female confirming the gender 
dimorphism in nasal profiles. Small discrepancy of measurement is seen 
between the present study as compared to other studies on Malaysian 
Malay which highlights the need to have larger sample for the result to 
be representative of the Malay population and the need for genetic stud-
ies to determine differences contributed by mix marriages among the 

Malay sub ethnics. The nasal profile of Malaysian Malay female is 
interestingly different from the Malay female of Indonesia despite of 
having similar ancestral origin. 

These data could be applied to develop computer software for the 
purpose of simulation in preoperative planning and prediction of surgi-
cal outcomes for Malay patients. This study did not capture data on 
nasal shapes and nostril shapes of normal subjects which is more valu-
able for accurate reconstruction. Studies on age specific data from birth 
to elderly is needed as there is continuous changes of external nose with 
age. Another limitation of the study was the inability to determine dif-
ferences among sub ethnics which needs an extensive genetic analysis. 
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