
INTRODUCTION

Beauty standards vary between demographic groups because of cul-
tural, educational, ethnic, socioeconomic, and geographical differenc-
es1-3). Consequently, the aesthetic ideals of a specific group cannot 
appeal to other people1);  hence, a need to study variations in the beauty 
standards of different population samples exists.

Several studies have established that typical Caucasian values 
should be carefully considered for patients of Pakistani origin4-6). 
Previously, norms have been defined for soft tissue variables of 
Pakistani faces, but these were not assessed in individuals perceived as 
attractive by the general public5,7-8).

One of the primary reasons for seeking orthodontic treatment is to 
enhance facial beauty. Therefore, it is imperative to determine the beau-
ty standard of the public for soft tissue profiles so that treatment by 
orthodontists is provided accordingly1,2).

The objective of this study was to evaluate elements that contribute 
to the attractiveness of the soft tissue profile of Pakistanis and assess if 
the values proposed by Ricketts, Holdaway, and Merrifield for 
Caucasians differed from those of the attractive faces of the Pakistani 
population. In reviewing the literature, a lack of research work investi-
gating the perception of soft tissue profile attractiveness in Pakistan was 
recognized.

MATERIALS  AND  METHODS

The Ethical and Scientific Review Committee of Karachi Medical 
and Dental College approved this cross-sectional study. Pre-treatment 
lateral cephalograms of 45 patients at the Department of Orthodontics, 
Karachi Medical and Dental College, were used for data collection after 
informed consent from the subjects. Patients who met the inclusion cri-
teria were selected. This comprised Pakistanis of both genders with per-
manent dentition, symmetrical frontal face, class I molars, and canine 
relationship exhibiting clear visibility of all required parameters on a 
lateral cephalometric radiograph. Exclusion criteria included patients 
with a history of orthodontic treatment, facial plastic surgery, or cranio-
facial deformities and syndromes. Soft tissue profile outlines were care-
fully traced manually from lateral cephalometric films on matte acetate 
sheets. The profiles were scanned and converted into soft tissue silhou-
ettes against a white background (Adobe Photoshop CC 2020). A panel 
of 30 Pakistani laypersons (15 males and 15 females) of varying ages 
and professions observed and scored the profile outlines of the subjects. 
The occupations of these laypeople were not related to facial beauty 
(e.g., beautician, plastic surgeon, etc.).

Each silhouette was rated according to the following:

Ratings were assigned to each silhouette by each judging layperson. 
The average score of each silhouette was calculated, and profiles with 
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an average score of more than 3 were selected as pleasant or attractive. 
This attractive group constituted 12 subjects.

Lateral cephalograms of our pleasant profile group were re-traced 
manually on the same acetate paper sheets over an illuminator. The mid-
lines of double contour bilateral structures were drawn to minimise the 
error caused by head positioning. The Ricketts, Holdaway, and 
Merrifield soft tissue analyses were carried out to measure 16 angular 
and linear measurements based on the identified landmarks.

The values of each measurement were recorded on the pro forma 
with the baseline data, together with age and sex. IBM SPSS version 25 
was used for data entry and analysis. Averages of each cephalometric 
value of the visually attractive group (scores > 3) were compared with 
Caucasian orthodontic norms as defined by Holdaway, Rickets, and 
Merrifield with the use of a 1-sample t-test. The level of significance 
was set at 0.05.

RESULTS

Pre-treatment lateral cephalometric radiographs were taken from 45 
subjects with a mean age of 19.4 ± 4.7 years (range 13---34 years), 
including 46.66% (N = 21) males with a mean age of 19.4 ± 4.8 years 
and 53.33% (N = 24) females with a mean age of 19.6 ± 4.5 years. 30 
laypeople (15 males and 15 females) judged the profile outlines of the 
subjects (Table 1, Chart 1). The mean age of profile scorers was 27.5 ±  
8.4 years. The mean age of male scorers was 23.7 ± 3.6 years and that of 
female scorers was 31.2 ± 10.2 years.

The mean score of profile attractiveness was 2.7 ± 1.2. The average 
profile attractiveness score in men was 2.7 ± 1.2 and in women, it was 
2.8 ± 1.2. The attractive profile group (those with an average score 
above 3) included 12 subjects with a mean age of 20.9 ± 6.3 years 
(Table 2). The attractive group comprised 10 females and 2 males 
(Figure 1). The independent-sample t-test revealed a significant differ-
ence in the sexes' profile attractiveness scores (P = .006). 

The cephalometric measurements of aesthetically pleasing profiles 
were compared with conventional Caucasian values (Table 3). The H 
angle (P = 0.001), skeletal profile convexity (P = 0.002), and superior 
sulcus depth (P = 0.041) were found to be significantly larger in our 
sample.

Nose prominence (P = 0.000), Z angle (P = 0.000) and total chin 
thickness (P = 0.002) were significantly smaller in the attractive group 
compared to the Caucasian norms. 

In the pleasant profiles, the following measurements were not statis-
tically different from Caucasians: upper lip to E-plane; lower lip to 
E-plane; soft tissue facial angle; sub-nasale to H-line; basic upper lip 
thickness; upper lip strain; lower lip to H-line; inferior sulcus to H-line; 
soft tissue chin thickness; and upper lip thickness.

DISCUSSION

We attempted to evaluate the cephalometric factors influencing soft 
tissue profile attractiveness in our Pakistani population sample. 
Furthermore, through this study, we seek to detect whether there are dif-
ferences between our attractive profile group and the Caucasian stan-
dards established by Ricketts, Holdaway, and Merrifield. 

The orthodontic values recommended for the white population of 
North American or European descent are based on orthodontic fea-
tures9-11), not necessarily deemed aesthetic by the general public. 
Moreover, despite inter-ethnic variation in profile preferences, these 
norms are routinely applied to patients of other races. It has been noted 
that African Americans prefer straighter profiles with variations in lip 
fullness12), while Japanese and Hispanic Americans, in comparison to 
African Americans, prefer less convex profiles2). To address the aesthet-
ic demands of a particular ethnicity, it is vital to direct orthodontic treat-
ment towards the beauty standard of that demographic group.

To minimise unnecessary X-ray exposure, subjects were recruited 
who had already presented with pre-treatment lateral cephalograms as 
part of their orthodontic treatment. By using radiographic outlines 
instead of photographic profiles, biases arising from the complexion, 
makeup, features of eyes and hair, gender, and age of subjects were 
avoided. Moreover, inaccuracies associated with the positioning of the 
head were also eliminated.

Earlier, researchers used profile images of one or two subjects mor-
phed by computer software for the assessment of soft tissue beauty1,12). 
We, however, selected multiple patients with differing facial profiles to 
avoid the use of computer-generated images that may not mimic natural 
soft tissue contours. The age range of our sample was between 13 and 
34 years old, which was much larger than the previous studies1,3).

We designed our research to evaluate the preference for soft tissue 

Table 1: Details of layperson judges
 Age (in years) Gender Occupation

 60 Female Homemaker

 25 Male Software developer

 30 Female Accountant

 22 Male Office clerk

 25 Female MBA student

 22 Female Teacher

 22 Male Web designer

 45 Female Homemaker

 23 Male Software developer

 27 Male Software engineer

 23 Male Software engineer

 29 Male MBA student

 26 Female MBA student

 28 Female Accountant

 28 Female Psychologist

 18 Female Engineering student

 23 Male Freelancer on online shopping site

 40 Female Teacher

 17 Male College student

 29 Male Software engineer

 24 Male Software engineer

 21 Male Sales executive

 30 Male English literature university student

 20 Male Mass communications university student

 21 Male Computational math university student

 29 Female Homemaker

 31 Female Accountant

 31 Female Administrative associate

 27 Female Engineer

 29 Female Homemaker

Table 2: Age and sex of attractive profile group
 Age (in years) Gender

 31 Male

 34 Female

 16 Female

 23 Female

 13 Female

 21 Female

 22 Female

 22 Female

 19 Female

 16 Male

 20 Female

 14 Female
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Table 3: Comparison of soft tissue Caucasian norms proposed by Ricketts, Holdaway, and Z-Merrifield with the 
visually attractive Pakistani profile sample, using 1-sample t test

 Attractive profiles (n = 12)

 Parameters Units Mean Std.  95% CI  Maximum Minimum Mean  P 
    Deviation Lower Upper   Orthodontic  value
         Norm

 Upper lip - E plane mm -3.7 2.38 -1.22 1.8 0 -7 -4 0.68

 Lower lip --- E plane  mm -1.37 2.11 -0.71 1.96 2.5 -4 -2 0.327

 Soft tissue facial angle    ° 90.75 4.61 -0.25 -3.18 102 83 91 0.855

 Nose prominence mm 12.95 3.42 -8.21 -3.86 20 8 19 0.000*

 Superior sulcus depth mm 3.54 0.81 0.02 1.05 5 2.5 3 0.041*

 Sub-nasale to H line mm 6.2 1.93 -0.021 2.43 10 3 5 0.054

 Skeletal profile convexity mm 2.2 1.85 1.03 3.38 6 0 0 0.002*

 Basic upper lip thickness mm 14.29 2.56 -2.33 0.91 19 10 15 0.359

 Upper lip strain mm 11.29 1.86 -8.92 1.47 15 9 11 0.599

 H angle    ° 16 3.69 2.65 7.34 21 10 11 0.001*

 Lower lip to H line mm -0.12 1.33 -1.47 0.23 2 -3 0.5 0.133

 Inferior sulcus to H line mm 5.79 1.37 -0.08 1.66 8 4 5 0.071

 Soft tissue chin thickness mm 11.33 2.39 -1.18 1.85 15 7 11 0.639

 Total chin thickness  mm 13.37 2.19 -4.02 -1.22 18 10 16 0.002*

 Upper lip thickness mm 13.66 3.34 -2.45 -1.79 19 10 14 0.737

 Z angle    ° 72.41 4.64 -10.53 -4.63 80 65 80 0.000*

*P ≤ 0.05

Figure 1: Soft tissue profile silhouettes of the attractive group (n = 12)

Chart 1: Ages of laypeople
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profiles from the point of view of the general public. The panel of lay-
people who scored included those with professions unrelated to facial 
beauty to counter professional opinions affecting their judgments.

The silhouettes of a normal, balanced facial profile are the most pre-
ferred among the public and dental professionals, irrespective of ethnici-
ty. However, a significant disparity between the preferences for the two 
genders has been found in previous studies12-14). Polk et al. found that 
African Americans prefer more protrusive profiles for males in compari-
son to females12). On the contrary, Turks and Germans find flat profiles 
for males and convex profiles for females more attractive13,14). In our 
study, a significant difference between the profile attractiveness scores 
of the sexes was found, which contrasts with the findings of previous 
research on the Persians1). Most of our attractive group (83.33%) con-
sisted of female subjects. However, we did not assess gender dimor-
phism in facial aesthetics. 

In prior publications, significant variations have been found from 
the Caucasian norms in the aesthetically pleasing profiles of different 
races. Greater values of the H angle and skeletal profile convexity were 
noticed in our attractive sample, both of which suggest a more convex 
profile. This finding was also similar among Persians, Chinese, and 
Yemenis3,15-16). In Turks, the H angle was preferred larger than the 
Holdaway norm, as is the skeletal profile convexity in African 
Americans17,18). 

The superior sulcus depth used to quantify the upper lip curl was 
significantly larger in the attractive profiles of our study in comparison 
to the orthodontic norms, indicating that Pakistanis prefer a more promi-
nent, fuller upper lip. This was consistent with the preferences of the 
Chinese and Persians3,15).

Iranians, Chinese, and Pakistanis are desired with less prominent 
noses, compared to Turkish males, for whom prominent noses are pre-
ferred3,14,15). Isiekwe et al. found that the least prominent noses were 
found in Nigerians and Chinese, while the most prominent were those of 
Caucasians, Pakistanis, Palestinians, and Turks19).

Total chin thickness, which Merrifield considered of prime impor-
tance for a balanced profile11), was observed to be significantly smaller 
in our study sample compared to the Caucasian ideals. This is in dis-
agreement with the findings in Turkish and Italian males, for whom 
prominent chins have been favoured14,20).

The Z angle was also less in our aesthetically pleasing group than 
the recommended values for the Caucasians. This was in line with the 
results for Persians and Turks3,18) and in contrast to the preference of 
African Americans, who were inclined towards profiles with larger Z 
angles17).

Out of the 16 parameters examined in our research, 10 were not sta-
tistically different from Caucasian orthodontic values. Pakistanis, in 
addition to Yemenis, favour the lips projection values of Ricketts16). 
However, upper lips are favoured more recumbent than Caucasian 
norms in Persians and Turks3,18). The results of our study for the lower 
lip to E plane matched those of Persian ancestry3), but were dissimilar to 
the findings of another Pakistani population sample6). This contradiction 
is likely due to differences in assessment methodology.

Our results were similar to the findings in Persians for soft tissue 
facial angle, sub nasale and lower lip to H line, upper lip thickness, and 
strain, and basic upper lip thickness. All of these were in agreement 
with the Caucasian standards3). According to Lew et al., the sub nasale 
to H line was larger in Chinese attractive faces, in contrast to the find-
ings in Pakistanis and Persians3,4,16). Basic upper lip thickness and upper 
lip thickness values were also found to be larger in aesthetically pleas-
ing Yemeni profiles, dissimilar to our results in Pakistanis and those of 
Ghorbanyjavadpour and Rakhshan in Persians3,17). For the lower lip to 
the H line, Pakistanis, as well as Persians and Turks, prefer Caucasian 
norms3,19).

Inferior sulcus to H line and soft tissue chin thickness were also not 
found statistically different in the present study from Caucasians, con-
trary to findings in Chinese and Persians. Persians prefer greater and 
Chinese people favour lesser values of these two measurements3,16).

The norms proposed by Ricketts for lip projection are preferable to 
the Pakistani public. However, values by Holdaway and Merrifield must 
be further investigated to determine their role in the beauty of the soft 
tissue profile of Pakistanis.

Different elements of cephalometric geometries work in unison to 
amplify or compensate for the disproportion between the aesthetic units 
to produce an attractive facial profile. A single aesthetic component, dis-
counting all others, should not be considered the sole contributor to pro-

file beauty. Due to the multifaceted and interconnected variables of the 
soft tissue, more evidence is necessary for the result's verification.

CONCLUSION

●	 The values established by Ricketts for lip projection are favoured 
in Pakistani profiles.

●	 Pakistani aesthetically pleasing profiles show a significant differ-
ence in soft tissue cephalometric variables from Caucasian ortho-
dontic norms proposed by Holdaway and Merrifield.
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