
132

Dental Journal
(Majalah Kedokteran Gigi)
2021 September; 54(3): 132–136

Original article

Analysis of soft tissue facial profiles of Chinese students at 
W.R. Supratman 1 and 2 high schools in Medan using linear and 
angular measurements

Hilda Fitria Lubis and Maureen Olivia
Department of Orthodontics, Faculty of Dentistry, Universitas Sumatera Utara, Medan, Indonesia

ABSTRACT
Background: Soft tissue analysis is essential in treatment planning to ensure proportional, balanced, and harmonious soft tissue at 
the end of treatment. Several factors influence the variations, such as age and gender. Soft tissue profile analysis is usually studied 
from a lateral view. Purpose: The study aimed to determine whether there were differences in the average values of linear and angular 
measurement of the soft tissue profiles of the middle and lower third of the face between Chinese males and females high school students 
using lateral photometry. Methods: The samples were 100 lateral photographs (50 male and 50 female) of Chinese high school 
students at W.R. Supratman 1 and 2 in Medan. All samples were collected based on the inclusion and exclusion criteria obtained from 
secondary data. The linear and angular measurements were measured using Software Corel Draw 2019 and analysed statistically 
using an independent t-test and the Mann-Whitney test. Results: The inferior facial third, length of the lower lip, and prominence of 
the upper lip were, on average, greater in males, whereas in the prominence of pogonion, nasolabial angles, and nasofrontal angles 
were greater, on average, for females. Conclusion: There were significant gender differences in Chinese high school students in the 
inferior facial third, length of the lower lip, prominence of the upper lip, nasolabial angle, and nasofrontal angle, whereas there is no 
significant difference between genders in the prominence of the pogonion.
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INTRODUCTION

Facial appearance affects a person’s self-esteem and self-
image, which is directly related to their quality of life.1 
However, facial beauty standards vary widely and are 
related to the social environment.2 Facial appearance could 
also be influenced by several factors such as age, gender, 
psychology, race and ethnicity.2,3 Variations in the length of 
the nose, the protrusion of the lips, and the chin’s projection 
can change the alignment of the face and create a new 
visage, which has a different aesthetic perception.4 Related 
to age and gender, the most significant changes in soft tissue 
occurs earlier in women (10  –15 years) than men (15–25 
years).5 In addition, a study by Torlakovic et al.6 stated 
the ageing of the facial profile in men is ten years slower 
than in women and changes in the facial profile are more 

significant in women than in men. The facial structure can 
be changed in some medical fields such as plastic surgery 
and orthognathics, orthodontics and prosthodontics.4

Soft tissue analysis is essential in treatment planning to 
ensure proportional, balanced, and harmonious soft tissue 
at the end of treatment. The connection of the nose, lips, 
chin and facial soft tissue, is an important consideration. 
A soft tissue evaluation to better understand aesthetics can 
be performed from the frontal view and the profile.5 These 
analyses are studied from a profile or lateral perspective, 
either by radiography or photography.4

Several studies examine facial soft tissue profiles with 
linear and angular measurements, such as the studies by 
Moskelgosha et al.4 (2015) on Persians, Diouf et al.7 (2011) 
on Senegalese and Moroccans, Leung et al.8 (2014) on 
southern Chinese. Previous studies have shown variations 
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in facial soft tissue analysis results with linear and angular 
measurements associated with influencing factors such as 
gender and ethnicity.2

Indonesia is a country with a variety of cultures and 
ethnic groups. This variety was influenced by trade 
relations with Indian, Arab, European, Dutch, Portuguese 
and Chinese peoples.9,10 The Chinese originally came to 
Indonesia, especially Palembang, which was the centre 
of trade for the Sriwijaya Kingdom, for economic and 
trade purposes.10 Therefore, this study aimed to determine 
whether there were differences in the average values of 
linear and angular measurement of the middle and lower 
third soft tissue profile of the face in Chinese male and 
female high school students using lateral photometry. 

MATERIALS AND METHODS

The methodology used was an analysis study with a 
retrospective cross-sectional approach. Samples were 
lateral photographs of Chinese high school students at 
W.R. Supratman 1 and 2 in Medan, collected using a 
purposive sampling method based on the inclusion and 
exclusion criteria. The inclusion criteria were Chinese 
ethnicity, 15–18 years old, had complete permanent teeth 
except for M3, had a profile photo, and had a class 1 dental 
occlusion. The exclusion criteria included a history of facial 

asymmetry or plastic surgery or corrupted photographic 
data. The photographic data were the secondary data taken 
in the natural head position (NHP). The subjects were sitting 
in a chair 0.75 m in front of a wall covered with a 1.2 × 1.5 
m white cloth. The camera, a Canon g7x, was placed 1.5 
m in front of the subject’s chair. They sat facing left to 
show a lateral view to the camera. The same operator took 
all the photographs.11 This study had permission from the 
Research Ethics Committee of Universitas Sumatera Utara 
(Number 116/KEP/USU/2021). 

After collecting the photographs, landmarks were added 
using Corel Draw 2019 software (Corel Corporation, Ottawa, 
Canada), as shown in Table 1.4 They were subnasal, labial 
superior, stomion inferior, supramental, pogonion, menton, 
glabella, pronasal, and columella. Parameters used in this 
study are: the inferior facial third (Figure 1a) was constructed 
by drawing a line from subnasal (Sn) to menton (Me); the 
length of the lower lip (Figure 1b) was made by drawing 
a line from stomion inferior (Sti) to supramental (Sm); the 
prominence of the upper lip (Figure 1c) was achieved by 
drawing a line from labial superior (Ls) to Canut’s line 
(subnasal (Sn) to supramental (Sm)); the prominence of 
pogonion (Figure 1d) was constructed by drawing a line 
from Pogonion (Pg) to Canut’s line (subnasal (Sn) to 
supramental (Sm)); the nasofrontal angle (Figure 1e) was 
calculated by drawing an angle from nasion (N) to glabella 
(G) and pronasal (Prn); the nasolabial angle (Figure 1f)                                                                                                             

(a) (b) (c) 

(d) (e) (f) 

 

Table 1. The landmarks were used in the middle and lower third soft tissue profile analysis in this study4

Landmarks Definition
subnasal the point where the upper lip borders the columella
labial superior the point showing the mucocutaneous border of the upper lip
stomion inferior the most superior point of the lower lip
supramental the innermost point of the inferior sublabial concavity
pogonion the most anterior point of the chin
menton the most inferior point of the inferior edge of the chin
glabella the most anterior point of the midline of the forehead
pronasal the most prominent point at the tip of the nose
columella the most inferior and anterior point of the nose

Figure 1. (a)  inferior  facial  third;  (b)  length  of  the  lower  lip;  (c)  prominence  of  the  upper  lip;  (d)  prominence  of  pogonion;  (e)
nasofrontal angle; (f) nasolabial angle.

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 32a/E/KPT/2017.
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index
DOI: 10.20473/j.djmkg.v54.i3.p132–136

https://e-journal.unair.ac.id/MKG/index
http://dx.doi.org/10.20473/j.djmkg.v54.i3.p132-136


134 Lubis and Olivia/Dent. J. (Majalah Kedokteran Gigi) 2021 September; 54(3): 132–136

was made by drawing an angle from columella (Cm) to 
subnasal (Sn) and labial superior (Ls). Then, the lines and 
angles were measured using the same software. Each face’s 
middle and lower third soft tissue profile was derived from 
lines and angles obtained by connecting the landmarks. 

RESULTS

In this study, we found that the average value of the inferior 
facial third, the length of the lower lip, and the upper lip’s 
prominence was greater in males than females. In contrast, 
the average value of prominence of the pogonion, nasolabial 
angle and nasofrontal angle was more significant in females 
than males (Table 1). 

When analysed statistically using the Shapiro-Wilk test, 
the data showed almost all parameters were distributed 
normally except the inferior facial third and upper lip 
length. The normally distributed data were analysed using 
an independent t-test, whereas the Mann-Whitney test 
was used for the data that were not normally distributed 
(Table 2).

From Table 2, the results of measuring the inferior 
facial third, the length of the lower lip, prominence of 
the upper lip, nasolabial angle, and nasofrontal angle all 
indicated significant gender differences. In contrast, the 
results of measuring the prominence of pogonion showed 
there were no gender differences. The previous study 
measurements were collected as a comparative study and 
showed in Table 3.

Table 2. The measurement of the middle and lower third soft tissue profile of the face on Chinese male and female students at W.R. 
Supratman 1 and 2 high schools in Medan

Parameter Gender n Min Max Mean SD p-value
A. Lower third of the face 

Inferior facial third Males 50 52.54 mm 88.70 mm 68.08 mm 7.05 0.001*Females 50 49.33 mm 86.63 mm 63.70 mm 8.71

Length of lower lip Males 50 12.01 mm 28.71 mm 17.93 mm 2.72 0.001*Females 50 11.70 mm 23.34 mm 16.28 mm 2.61

Prominence of upper lip Males 50 3.19 mm 9.63 mm 6.01 mm 1.56 0.002*Females 50 2.75 mm 8.47mm 5.07 mm 1.33

Prominence of pogonion Males 50 -4.72 mm 7.95 mm 1.41 mm 2.50 0.225Females 50 -1.97 mm 6.36 mm 1.97 mm 2.09

Nasolabial angle Males 50 72.18° 120.20° 95.46° 8.94 0.001*Females 50 77.35° 114.57° 100.21° 8.58
B. Middle third of the face 

Nasofrontal angle Males 50 120.85° 145.60° 131.94° 6.33 0.008*Females 50 132.29° 146.04° 139.62° 3.33
*p-value = significant

Table 3. The measurement of the middle and lower third soft tissue profile of the face on previous studies

Moshkelgosha et al.4 Leung et al.8 Diouf et al.7

Sample 
110 Persian females and 
130 Persian males

South China (259 males 
and 255 females)

138 subjects consisting of Senegalese and 
Moroccan males and females

A. Lower third of the face 

Inferior facial third
Males = 64.70 ± 6.36 mm, 
Females = 61.1 ± 4 mm

Males (Senegales) 
= 74.13 ± 7.78 mm, 
Female (Senegales) = 
67.58 ± 5.33 mm

Males (Moroccan)  
= 75.58 ± 7.10 mm, 
Females (Moroccan) = 
64.46 ± 5.91 mm

Length of lower lip
Males = 18.71 ± 2.26 mm,
Females = 16.2 ± 1.5 mm

Males (Senegales) 
= 22.89±3.30 mm, 
Female (Senegales) = 
19.51±3.13mm

Males (Moroccan)  
= 20.31±2.98 mm, 
Females (Moroccan) = 
18.71±2.31 mm

Prominence of 
upper lip

Males = 3.79 ± 1.64 mm, 
Females = 3.7 ± 1.2 mm

Prominence of 
pogonion

Males = 6.84 ± 1.96 mm, 
Females = 4.6 ± 1.3mm

Nasolabial angle
Males = 107.28° ± 11.96, 
Females = 111.2° ± 7.9

Males = 99.03° ± 11.52, 
Females = 99.05° ±10.24

B. Middle third of the face 

Nasofrontal angle
Males = 138.2° ± 7.86, 
Females = 140° ± 5.1

Males = 143.94°± 4.97, 
Females = 144.68°± 4.51
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DISCUSSION

Facial appearance plays an essential role in assessing a 
person’s visual attractiveness and social environment.1 

Varied facial appearance can also be influenced by 
several factors such as age, gender, psychology, race, and 
ethnicity.2,3 Soft tissue analysis is generally performed 
during the clinical examination. Indirect measurements 
are also needed to record patient’s data. This analysis is, 
interestingly, commonly studied from a lateral view, either 
by radiography or photography.4

In this study, the males had a more significant inferior 
facial third, longer lower lip, more protrusive upper lip, a 
more retrusive lower lip, a more tapered nasolabial angle 
and nasofrontal angle than females Chinese high school 
students at the W.R. Supratman 1 and 2 in Medan. 

This study showed different average values from the 
survey conducted by Moshkelgosha et al.4 on 110 Persian 
females and 130 Persian males (Table 3). The mean of 
inferior facial third in males was greater than females. 
Compared to this study, Chinese high school students 
have an inferior facial third larger than the Persian group. 
The average length of the lower lip for Persian males was 
greater than females. The average upper lip prominence in 
males was greater than females. The average prominence 
of the pogonion in males was greater than females. The 
average nasolabial angle and nasofrontal angle was greater 
in females.4

This study showed differences from the values 
conducted by Leung et al.8 on 514 12-year-old children 
in south China (Table 3). This study of Chinese high 
school students had the more obtuse nasolabial angle and 
nasofrontal angle than the south Chinese population for 
both males and females.8

The research conducted by Diouf et al.7 on 138 subjects 
consisting of Senegalese and Moroccan males and females 
also showed different values from this study (Table 3). The 
average of the inferior facial third in both Senegalese and 
Moroccan males was greater than females. The average 
value of the length of the lower lip in both Senegalese and 
Moroccan males was greater than females.7 Compared to 
this study,  the value of inferior facial third and length of 
the lower lip both Senegales and Moroccan was greater 
than Chinese high school students for both males and 
females.7

This study presented differences in average values in all 
parameters from any of the studies mentioned above. Ethnic 
factors could cause the difference in the measured values 
and ethnic variations that affect differences in facial soft 
tissue profiles in both linear and angular values. These are 
the primary factors that influence facial variation, in addition 
to genetic and environmental factors. The difference is also 
caused by gender, which shows differences in soft tissue 
growth between men and women.12

Similar to the result of the survey conducted by 
Moshkelgosha et al.4 on the Persian population, which 

reported significant differences between men and women 
in the inferior facial third, the length of the lower lip, 
nasolabial angle, and nasofrontal angle. However, this 
was not in line on the prominence of the upper lip, which 
this study showed that there were significant differences 
between genders. The two studies differed on pogonion 
prominence where the Persians exhibited significant 
differences between genders.4

The results of this study were different from those of 
Leung et al.8 on 12-year-old children in southern China that 
showed no significant differences between genders for the 
nasolabial and nasofrontal angle. According to the Graber 
and Singh method, previous research conducted by Hartanto 
and Lubis11 on Chinese students at W.R. Supratman 1 
and 2 high schools in Medan showed the students had 
straight facial profiles. There were no differences between 
genders.

It can be concluded from this study that there were 
significant differences between male and female Chinese 
high school students in the inferior facial third, length of 
the lower lip, prominence of the upper lip, nasolabial angle, 
and nasofrontal angle. In contrast, there was no significant 
difference between genders in prominence of the pogonion. 
However, this study had limitations in determining who was 
Chinese without taking into subgroups. At the same time, a 
subgroup of Chinese people spread across Indonesia, such 
as the Hokkian, Hakka, Kanton, Tiochiu and dan Hainan.13 
Therefore, it is necessary to do further research on the soft 
tissue profile of the middle and lower third of the face 
within each Chinese subgroup. Since this study used lateral 
photographs, further research with frontal photography for 
comparison is advised.

REFERENCES

 1.  de Oliveira WA. Quality of life, facial appearance and self-esteem 
in patients with orthodontic treatment. Rev Mex Ortod. 2017; 5(3): 
e134–5. 

 2.  Milutinovic J, Zelic K, Nedeljkovic N. Evaluation of facial beauty 
using anthropometric proportions. ScientificWorldJournal. 2014; 
2014: 428250. 

 3.  Little AC, Jones BC, DeBruine LM. Facial attractiveness: 
evolutionary based research. Philos Trans R Soc Lond B Biol Sci. 
2011; 366(1571): 1638–59. 

 4.  Moshkelgosha V, Fathinejad S, Pakizeh Z, Shamsa M, Golkari 
A. Photographic facial soft tissue analysis by means of linear and 
angular measurements in an adolescent Persian population. Open 
Dent J. 2015; 9: 346–56. 

 5.  Karad A. Clinical orthodontics: current concepts, goals and 
mechanics. 2nd ed. Mumbai: Elsevier India; 2014. p. 38, 49, 
424–5. 

 6.  Torlakovic L, Faerøvig E. Age-related changes of the soft tissue 
profile from the second to the fourth decades of life. Angle Orthod. 
2011; 81(1): 50–7. 

 7.  Diouf JS, Ngom PI, Fadiga MS, Badiane A, Diop-Ba K, Ndiaye M, 
Diagne F. Vertical photogrammetric evaluation of the soft tissue 
profiles of two different racial groups: a comparative study. Int 
Orthod. 2014; 12(4): 443–57. 

 8.  Leung CS, Yang Y, Wong RW, Hägg U, Lo J, McGrath C. Angular 
photogrammetric analysis of the soft tissue profile in 12-year-old 
southern Chinese. Head Face Med. 2014; 10: 56. 

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 32a/E/KPT/2017. 
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index
DOI: 10.20473/j.djmkg.v54.i3.p132–136

https://e-journal.unair.ac.id/MKG/index
http://dx.doi.org/10.20473/j.djmkg.v54.i3.p132-136


136 Lubis and Olivia/Dent. J. (Majalah Kedokteran Gigi) 2021 September; 54(3): 132–136

 9.  Tilaar HAR. Multikulturalisme, bahasa Indonesia, dan nasionalisme 
dalam sistem pendidikan nasional. J Dialekt. 2014; 1(2): 213–24. 

10.  Lisminingsih S. Analisis kehidupan masyarakat Tionghoa suku 
Totok dan Tionghoa peranakan pada abad 17 di Batavia. Khasanah 
Ilmu - J Pariwisata Dan Budaya. 2012; 3(2): 1–12. 

11.  Hartanto W, Lubis HF. Facial profile analysis by photometry on    
W. R. Supratman 1 & 2 Chinese high school students in Medan. In: 
Advances in Health Sciences Research, volume 4; 11th International 

Dentistry Scientific Meeting (IDSM 2017). Paris, France: Atlantis 
Press; 2018. p. 245–9. 

12.  Wen YF, Wong HM, Lin R, Yin G, McGrath C. Inter-ethnic/
racial facial variations: A systematic review and Bayesian meta-
analysis of photogrammetric studies. PLoS One. 2015; 10(8):                         
e0134525. 

13.  Christian SA. Identitas budaya orang Tionghoa Indonesia.                                 
J Cakrawala Mandarin. 2017; 1(1): 11–22.

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 32a/E/KPT/2017. 
Open access under CC-BY-SA license. Available at https://e-journal.unair.ac.id/MKG/index
DOI: 10.20473/j.djmkg.v54.i3.p132–136

https://e-journal.unair.ac.id/MKG/index
http://dx.doi.org/10.20473/j.djmkg.v54.i3.p132-136

