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Background: Shape of the nose is unique with regard to ethnicity, race, and sex. Therefore, 
determining external nose angles provides norms for ethnic and racial differences. Prime 
objective of the present study was to describe the external nose angulations of Medical students 
of Tamil Nadu origin (representing South Indian population).

Methods: The present cross-sectional study was done on 118 Medical students from Velammal 
Medical College Hospital and Research Institute, Tamil Nadu Dr. M.G.R. Medical University, 
Chennai. Consenting students of Tamil Nadu origin were included. Individuals, other than 
Tamil Nadu origin, or with noticeable facial disfigurement, or with history of previous facial 
surgery were excluded. Sample size was calculated using Sample Size Calculator presented as 
a public service of Creative Research Systems: Survey software, ‘The Survey System’. 

Results: It was found that the angles were more obtuse in females compared to male 
counterparts, except for nasofacial and nasomental angles. Based on linear regression graph 
plotting, low positive correlation was seen to exist between nasal tip and nasolabial angles. 
However, low negative correlation was found between nasofacial and nasal tip angles. Also, 
the results were significant with nasofrontal, nasal tip, and nasolabial angles in differentiating 
gender, i.e., significant difference exists between male and female participants in relation to 
these angles.

Conclusion: Nasofrontal, nasal tip, and nasolabial angles are useful parameters in 
differentiating individuals based on gender and ethnicity. These angles differed significantly 
amongst the gender groups in the present study.
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1. Introduction

ose shape is one of the parameters in 
grading looks of an individual. But for a 
forensic expert, what’s more important 
is the fact that the shape of the nose is 
unique with respect to ethnicity, race, and 

sex. Therefore, determining external nose angles also 
provides norms for ethnic and racial differences [1-3]. 
Racial and ethnic differences have been the focus of in-
vestigations lately [4, 5]. It is common to find facial parts 
in mass disasters. Thus, it becomes very important for a 
forensic expert to ascertain, based on that soft tissue re-
mains, as to which ethnicity and gender the unidentified 
individual could be. Knowledge of the unique shape of 
the human nose is also essential for surgeons undertak-
ing esthetic repair and reconstruction of noses [6, 7].

External nose angles, as reported by the previous stud-
ies are, nasofrontal angle (NFR) [glabella---nasion---pro-
nasale (g---n---prn)], nasofacial angle (NFA) [pronasa-
le---nasion---pogonion (prn---n---pn)], nasal tip angle 
(NTA) (nasion---pronasale---subnasale (n---prn---sn)], 
nasolabial angle (NLA) [pronasale---subnasale---labiale-
superius (prn---sn---ls)], and nasomental angle (NMA) 
[nasion— pronasale ---pogonion (n---prn---pn)]. NFR is 
at a point where forehead ends and the nose starts. It is 
usually within millimeters away from the upper eyelid 
skin crease. When the angle is lower to this level, the nose 
appears relatively small. Normally, this angle ranges be-
tween 115 to 135 degrees (relatively greater in females). 

NFA has a relation to the nasal septum and the facial 
plane. In broad noses, NFA is relatively more acute than 
with narrow noses. Normally it ranges between 30 to 40 
degrees. NTA and NLA are complementary to each other. 
Normally, both angles range from 85 to 105 degrees and fe-
males tend to have more obtuse values compared to males. 
NMA normally ranges from 120 to 130 degrees [8-10]. 
Prime objective of the present study was to describe the ex-
ternal nose angulations of Medical students (representing 
South Indian population) from Velammal Medical College 
Hospital and Research Institute, Madurai, Tamil Nadu. It 
was also intended to compare results of the present study 
with that of previous studies reported by various authors.

2. Materials and Methods

The present cross-sectional study was conducted from 
January 2017 to April 2017. The study was approved by 
Institutional Ethics Committee. Written informed con-
sent was taken from the participants before data collec-
tion. A total of 118 (43 males and 75 females) second 

year Medical students (19-21 years old) from Velammal 
Medical College Hospital and Research Institute, Madu-
rai, Tamil Nadu, representing South Indian population 
participated in the study. Consenting students of Tamil 
Nadu origin were included (inclusion criteria). Individu-
als, other than Tamil Nadu origin, or with noticeable fa-
cial disfigurement and those with history of previous fa-
cial surgery were excluded (exclusion criteria). Sample 
size was calculated using Sample Size Calculator pre-
sented as a public service of creative research systems: 
survey software, ‘The Survey System’. Thus, the sample 
size was 118 (Confidence Level at 95%, and Confidence 
Interval of 4) of total 142 students (population).

Participants were positioned in anatomical posture with 
head positioned in Frankfurt Horizontal plane (FH). FH 
plane is defined by a line connecting the orbital (the low-
est point of the infraorbital margin) and the porion (point 
at the upper edge of the auditory meatus) or tragion (land-
mark on the upper edge of the tragus), and can be achieved 
by judging the relationship of upper and lower edges of the 
ear to the eye brow level and the ala level, respectively [8]. 

Photographic technique was used to record data. Lat-
eral view photograph of face of each participant was 

N

Figure 1. Pencil sketch photograph indicating the 5 angles
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taken. These photographs were later converted to pencil 
sketch photographs (using Android software). This was 
done to get a clear outline of the lateral facial profile as 
in Figure 1, and also, to eliminate the investigator bias 
(by masking the identity of the participants). Each such 
photograph was proforma for data collection from each 
participant. Measurements of the angles were taken us-
ing MB-Ruler (Marcus Bader–Ruler) software. Using 
this software it is possible to accurately measure angles 
and distances between target points on desktop images. 

The analyzed parameters were 1) NFR, 2) NFA, 3) 
NTA, 4) NLA, and 5) NMA as indicated in Figure 1. 
The measurements were noted in degrees (◦). Mean and 
standard deviations of measured variables were calcu-
lated. Statistical analysis was done by the application of 
unpaired t-test using Graphpad software. Significance 
level was assessed with P value less than 0.05.

3. Results

Observed values for all measured angles were tabu-
lated into a Master-Chart. Statistical values namely, 
mean, Standard Deviation (SD), Standard Error of Mean 
(SEM), and 95% confidence interval of the difference 
in mean of the parameters of Male (M) and Female 
(F) participants were estimated. Intermediate values in 

calculation were t-value, Degrees of Freedom (df), and 
Standard Error of Difference (SED). Table 1 presents 
statistical findings of the measured angles. Findings of 
NFR and NLA in the present study were more interest-
ing due to the fact that male values had higher standard 
deviation despite being lower (126.2 and 88.6 degrees, 
respectively) compared to females (135.1 and 104 de-
grees, respectively). This means that these angles in fe-
males are consistently more obtuse than those of males. 

It is also obvious from Table 1 that the angles were 
more obtuse in females compared to male counterparts, 
except for NFA and NMA. During the study, authors 
were quite curious to know if any correlation existed 
amongst NTA, NFA and NLA as these angles existed 
in close proximity. Interestingly, from linear regression 
graph, it was found that low positive correlation did ex-
ist between NTA and NLA (Figure 2). However, low 
negative correlation was found between NFA and NTA, 
as indicated by Figure 3.

Statistical analysis (Table 2), with the application of 
unpaired t-test, was done to assess if there was signifi-
cant difference between male and female nasal angles. 
The results were significant with NFR, NTA and NLA, 
i.e., significant difference existed between male and fe-
male participants in relation to these angles. 

Table 1. Statistical findings of the measured angles

Variables/n
Nasofrontal Nasofacial Nasal Tip Nasolabial Nasomental

Mean SD Mean SD Mean SD Mean SD Mean SD

Males (43) 126.2 8.8 35.7 3.8 84.3 4.3 88.6 9.3 127.2 4.3

Females (75) 135.1 5.5 34.9 2.9 93.6 4.9 104 8.1 126.3 4

Total (118) 131.9 8.1 35.2 3.3 90.2 6.5 98.4 11.3 126.6 4.1

Figure 2. Linear regression graph for NTA (horizontal axis) & 
NLA (vertical axis)
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Figure 3. Linear regression graph for NFA (horizontal axis) 
& NTA (vertical axis)
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4. Discussion

Similar studies have been done in the past by various 
authors. But present study is the first of its kind to report 
on all 5 external nasal angles in a certain population. Ta-
ble 3 presents reported results by various authors. Uzun 
and Ozdemir (2014) reported on NFR, NTA, and NLA 
of the external nose in Turkish population [8]. Interest-
ingly, their study reported acute values for female NTA, 
which meant that high proportion of Turkish females 
have pointed noses. Eliakim-Ikechukwu et al. [9] report-
ed results for 2 ethnic groups, Ibo and Yoruba in 2013. 

Both ethnic group findings were more or less similar 
to that of the present study except for the NLA, whose 
values were notably low in that study for both male and 
female categories (76.1 and 82.5 degrees respectively for 
Ibo group, and 77 and 84 degrees, respectively for Yo-
ruba group). The present study reports 88.6 and 104 de-
grees for NLA of males and females, respectively. Max-
illary prominence could be an important reason for acute 
NLA in Ibo and Yoruba ethnic groups. Extremely Sig-
nificant difference in NFR between male (132 degrees) 

and female (100.6 degrees) participants was reported 
by Anibor and associates [10]. The study was done on 
Urhobo ethnic group of Nigeria in 2010. Interestingly, 
this was the only study that reported least obtuse value 
for NFR in females. Normally it is more obtuse in fe-
males. This implies that the females of Urhobo ethnic 
group have protruded nose and more prominent glabella 
compared to the male counterparts. 

Studies by Raza et al. [11], Kommi et al. [12], Dua et 
al. [13], and Fitzerald [14] were all done on NLA. Most 
obtuse NLA (113.6 and 116.2 degrees for males and fe-
males, respectively) was reported by Fitzerald (1992). 
His study was done on white (Caucasian) adults. Naso-
labial soft tissue thickness could be an important index 
factor for NLA variations reported in all these studies. 
Asian populations supposedly have greater nasolabial 
soft tissue thickness and therefore have a more acute 
NLA compared to the white ethnic group, wherein, flat 
facial contours are more frequent. Minimal variations 
were observed in relation to NFA and NMA amongst eth-
nic groups of various studies. However, when it comes to 

Table 2. Statistical analysis between male and female nasal angles with unpaired t-test

95% CI t df SED P Statistical Significance

Nasofrontal 6.3 to 11.5 6.7477 116 1.319 Less than 0.0001 Significant

Nasofacial 0.45 to 2.02 1.2607 116 0.625 0.2099 Not Significant

Nasal tip 7.56 to 11.09 10.441 116 0.893 Less than 0.0001 Significant

Nasolabial 12.1 to 18.6 9.3769 116 1.641 Less than 0.0001 Significant

Nasomental 2.45 to 0.67 1.1254 116 0.791 0.2627 Not Significant

Table 3. Results reported by various authors

Various NFR NFA NTA NLA NMA

Studies M F M F M F M F M F

Present study 126.2 135.1 35.7 34.9 84.3 93.6 88.6 104 127.2 126.3

Uzun et al. [8] 123.9 133.2 82.2 77.9 97.9 98.9 - -

Eliakim-Ikechuk-
wu et al. [9]

Ibo group 127.1 131.7 37.8 36.3 - - 76.1 82.5 125.9 125.1 

Yoruba group 127.9 134.3 37.3 35.5 - - 77.0 84.0 125.6 126.8 

Anibor et al. [10] 132.0 100.6 39.6 37.4 - - - - 127.0 127.4

Raza et al. [11] - - - - - - 106.4 105.2 - -

Kommi et al. [12] - - - - - - 101.7 98 - -

Dua et al. [13] - - - - - - 96.7 95.6 - -

Fitzerald [14] - - - - - - 113.6 116.2 - -
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esthetic repair and reconstruction of noses, both angles 
are important parameters, and cannot be ignored. 

Present study methodology was similar to that adopted 
by Uzun and associates [8]. However, Eliakim-Ikechuk-
wu et al. [9] and Anibor et al. [10] also adopted similar 
methodology, except for the fact that they used lateral 
photograph printouts and then measured the angles on the 
hard copies. An instrument like ‘Goniometer’ could have 
been used to measure the angles; however, the present 
study methodology (photography technique) is an excel-
lent method of documentation and is fairly easy to use. 
Studies like Raza et al. [11] and Dua et al. [13], which 
dealt with NLA only, used cephalometric radiographs 
(cephalograms) for measuring the angle. In cephalometric 
radiographs the image is lifelike; however, it is expensive 
and requires unnecessary exposure of the participants.

5. Conclusion

From the present study, it can be concluded that NFR, 
NTA, and NLA are useful parameters in differentiating 
individuals based on gender and ethnicity in Forensic 
identification, as significant differences exist, in relation 
to these parameters, between the gender and the ethnic 
groups. Also, maxillary prominence and nasolabial soft 
tissue thickness contribute to a major extent for variation 
in these angles amongst the ethnic groups. However, as 
observed from the present and the previous studies, val-
ues for nasofacial and nasomental angles were not sig-
nificant in differentiating the individuals based on gender 
and ethnic groups, but as already discussed, they are of 
immense importance when it comes to esthetic repair and 
reconstruction of noses, and therefore cannot be ignored. 
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