



PHOTOGRAMMETRIC ANALYSIS OF BEAUTIFUL SMILES OF THE IJAWS AND ISOKOS ETHNIC GROUPS



ABSTRACT
BACKGROUND: A beautiful smile enhances facial attractiveness. Smiles with greater upper incisor display are considered more attractive and youthful, especially in women. With aging, the display of the upper incisors decreases while that of the lower teeth increases. Therefore, increased upper incisor visibility is associated with youthfulness and aesthetic appeal. This study was aimed at investigating the relational or symmetric proportion of the physical features of beautiful smiles among the Ijaws and Isokos using photogrammetry. 
MATERIALS AND METHODS: The facial beauty of 400 (200 Ijaw and 200 Isoko) students, 18 to 35 years of age were examined. Using anthropometric landmarks as stated by Cunningham, horizontal and vertical direct measurements were made on the faces with a meter rule. The method includes taking of photographs in anterior and lateral positions of the faces of students who are of Ijaw and Isoko origins. 	
RESULTS: In a smiling state, significant ethnic differences were observed between Ijaw and Isoko subjects. Ijaw males had higher values for most facial parameters except total face height, ear length, nose length, mouth width, nasolabial angle, nose projection, upper lip length, and chin length. Ijaw females showed higher values except for eye width, nose length, and chin length (p<0.05). Both ethnic groups closely approximated Cunningham's standard facial proportions, with several parameters exhibiting perfect or very strong correlations.
CONCLUSION: This study provides baseline photogrammetric data on smile-related facial proportions among the Ijaw and Isoko ethnic groups in Nigeria. Although significant differences were observed in some facial parameters between the two groups, both populations showed close approximation to several of Cunningham’s facial proportions. These findings suggest that selected facial measurements in the study population align with established proportional standards, while broader conclusions about beauty across populations should be made with caution.
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INTRODUCTION
Smiling is among the most prominent facial expressions and plays a fundamental role in conveying emotions. The relationship between smiling and facial attractiveness, particularly in the context of communication and emotional expression, has attracted considerable interest among orthodontists. An attractive or pleasing smile contributes significantly to social acceptance by enhancing interpersonal interactions and relationships within society (Tjan and Miller, 1984). The importance of beauty and attractiveness in today’s society has been well established. Physically attractive people are perceived to be more kind, sensitive, interesting, strong, poised, modest, sociable, outgoing, exciting and responsive (Tjan and Miller, 1984). Peck and Peck (1992) defined smile as “a facial expression characterized by upward curving of the corners of the mouth, is often used to indicate pleasure, amusement, or derision.”
	Depending on the degree of exposure of the maxillary anterior teeth, the interdental papillae, the gingiva, and the labial mucosa during smiling, three distinct types of smiles have been identified as follows (Tjan et al., 1984; Solomon, 1999 and Patnaik et al., 2003): 
High Smile (Mucosa Smile): Full exposure of labial surface of teeth, inter-dental papilla, free marginal gingival and labial mucosa.
Average Smile (Papilla smile/gingival smile): About 75% to 100% exposure of maxillary anterior teeth and the inter-proximal gingival only. 
Low smile (Tooth smile): Exposure of less than 75% of maxillary anterior teeth

SMILE LINES
Generally, there are three types of smile lines. They are convex, concave and straight smile lines. When the smile line is convex or concave, it is referred to as smile curve.
Convex smile line: This accentuates the quality of smile and therefore it is a positive smile line. A convex smile line and parallelism of smile line to lower lip are two desirable qualities of smile which gives pleasantness to smile.
The Concave Smile Line: This gives an unpleasant, harsh, distracted character to smile and it is therefore a negative smile line.
Straight Smile Line: This can have a positive or negative effect depending on its harmony to the lip curvature and to the presence or absence of buccal corridor.
Stages of Smile: According to Peck and Peck (1992) smile is formed in two stages:
The initial stage involves elevation of the upper lip towards the nasolabial fold, produced by the contraction of the levator muscles that originate within the fold and insert into the upper lip. The medial bundles of these muscles elevate the lip in the region of the anterior teeth, whereas the lateral muscle groups raise the lip in the posterior dental region. Subsequently, the upward movement of the lip encounters resistance at the nasolabial fold, primarily due to the presence of cheek fat.
The Second Stage involved further rising superiorly of the lip and the fold by the three musicle groups:
1.	The levator labii superior muscles of the upper lip, originating at the infraorital region,
2.	The zygomaticus major muscles
3.	Superior fibers of the buccinator. 

Smile Classification
There are two forms of smiles: the enjoyment/spontaneous/dynamic/unposed or duchenne smile and the social/posed or static smile.
The enjoyment/spontaneous/dynamic/unposed or duchenne smile: Are involuntary and is induced by joy or laughter or great pleasure. An unposed smile is natural in that it expresses authentic human emotion. It results from maximal contraction of the elevator muscles of the upper lip and depressor muscles of the lower lip, respectively. This causes full expansion of the lips, with maximum anterior tooth display and gingival show (Kin et al., 1995).   
The social or posed (static) smile is a voluntary facial expression that is neither elicited nor accompanied by genuine emotional stimuli. It is commonly used in social interactions, such as greeting others. This form of smile is described as static because it can be consciously maintained for a period of time. When it represents an individual’s usual smiling pattern, a posed smile appears natural; however, it may also be deliberately produced in an attempt to imitate a spontaneous smile. In such instances, the expression is typically difficult to sustain and often appears strained or unnatural (Frush and Fisher, 1985; Lombardi, 1973).
According to the classification proposed by Peck and Peck (1992), a Stage II smile represents a “forced” or strained posed smile characterised by maximal elevation of the upper lip. Consequently, posed smiles may be categorised into two forms: strained and unstrained. In situations such as posing for a photograph, the desired expression is generally a voluntary, static, yet natural-looking smile.
Posed smiles are of particular relevance in dentistry and orthodontics, primarily because they can be reproduced consistently over time, thereby facilitating reliable clinical evaluation and documentation (Hulsey, 1970).
Smile Style
An individual’s smile style is determined by the direction of lip elevation and depression, as well as the predominant muscle groups involved.
Cuspid (Commissure) Smile: This smile is characterised by the activity of all upper lip elevator muscles, which raise the lip in a “window-shade” fashion, thereby exposing the teeth and gingival scaffold (Sabri, 2005).
Complex (Full Denture) Smile: This smile involves simultaneous action of the upper lip elevators and the lower lip depressors. The upper lip is elevated in a window-shade manner while the lower lip is lowered, producing a coordinated full-lip movement (Sabri, 2005).
Monalisa Smile: This smile is driven primarily by the zygomaticus major muscles, which draw the oral commissures outward and upward, followed by a gradual elevation of the upper lip (Sabri, 2005).

Smile Anatomy
The smile arc refers to the relationship between a hypothetical curve drawn along the incisal edges of the maxillary anterior teeth and the inner contour of the lower lip during a posed smile (Frush and Fisher, 1958; Mathew, 1978).
Consonant Smile: The optimal smile curve occurs when the curvature of the maxillary incisal edges coincides with, or runs parallel to, the border of the lower lip during smiling (Sarver, 2003).
Non-Consonant Smile: In this variation, the maxillary incisal edges appear either flat or reversed relative to the curvature of the lower lip (Frush and Fisher, 1958).
	A beautiful smile represents a significant enhancement to facial attractiveness and falls within the scope of aesthetic dentistry. The foundation of successful outcomes in aesthetic dentistry is aptly summarised by Dawson (1995): “If you know where you are and you know where you want to go, getting there is easy.” Goldstein (1998) further identified key parameters that define an aesthetically pleasing smile, which are described below.
Facial Analysis
1. Full Smile
The aesthetic quality of a full smile may be evaluated using the following parameters:
i. Relationship between the interpupillary line and the occlusal plane: Ideally, these two lines should be parallel; however, deviations can occur, resulting in a cant to the right or left side.
ii. Midline alignment of the central incisors with the facial midline (philtrum): In the most harmonious faces, the dental midline coincides with the facial midline. In others, it may be slightly displaced to the right or left.
iii. Lip symmetry: The proportional relationship of the lips to the face is critical; symmetry contributes positively to facial aesthetics, whereas asymmetry can detract from it.
2. Lips at Rest
The resting position of the lips significantly influences facial aesthetics. Parameters include lip fullness (full, average, or thin), prominence or retrusion, and the amount of upper and lower tooth exposure at rest. These factors are essential for assessing overall facial beauty and smile aesthetics.
3. Profile Analysis
Assessment of the facial profile involves the following parameters:
i. Nasolabial Angle: Defined as the angle between the columella of the nose and the anterior surface of the upper lip. The normal nasolabial angle is approximately 90°. An angle less than 90° indicates a protrusive maxilla, producing a convex profile, whereas an angle greater than 90° suggests a retruded maxilla, resulting in a concave profile.
ii. Ricketts’ E-Plane: This plane is drawn from the tip of the nose to the soft-tissue pogonion (chin). The distance from this plane to the lips is measured, with the ideal positioning being approximately 4 mm for the upper lip and 2 mm for the lower lip.
Proportions of a Beautiful Nose
A well-proportioned nose contributes significantly to overall facial attractiveness. The ideal nasal proportions are described as follows:
a. Columella–lip angle:
· Approximately 90° in men.
· Between 105° and 110° in women.
· In younger individuals, the angle is generally larger and gradually decreases with age.
b. Nasal bridge angle: The nasal bridge should exhibit a slight break near the level of the eyelashes.
c. Nasal dorsum: The line of the nose typically demonstrates a subtle break just above the tip, particularly in women, whereas male noses tend to be straighter.
d. Nasal projection to upper lip ratio: The distance the nose projects from the face should ideally be equal to the length of the upper lip (ratio 1:1).
e. Chin-to-nose line: A line drawn from the tip of the chin to the tip of the nose should pass approximately 2 mm anterior to the upper lip.

Beautiful Eyes
The eyes are among the primary focal points of the face, and their proper emphasis can greatly enhance overall facial aesthetics. The ideal eyebrow shape may be determined using simple guidelines:
1. Brow start: A vertical line drawn from the lateral aspect of the nostril to the forehead indicates the optimal starting point of the eyebrow, except in cases of a particularly broad nose.
2. Brow length: A line extending from the lateral aspect of the nostril to the outer canthus of the eye defines the ideal endpoint of the eyebrow.
3. Brow arch: The apex of the eyebrow typically occurs directly above the centre of the pupil when the individual is looking straight ahead.
[bookmark: _GoBack]           The standard of beauty change over time and across cultures, but to many parts of the world, it is perceived that beauty lies in the eyes of the beholder. However, the definition of a beautiful smile is subjective, with many included factors social, cultural, ethnic and age, but the perception of a beautiful face as a an anatomist depends on certain measured parameters  for  ideal beautiful face as stated by Cunningham and De La Cruz which is based on symmetrical relationships that exists between the morphometric of the eyes, ear, nose and mouth to the width and height of the face; and comparing them to  Such records are scarce or not available in Nigeria.
Recent studies have shown that smile attractiveness is associated with measurable facial and smile dimensions, including proportional smile width, gingival display, and perioral morphology, while contemporary three-dimensional imaging methods provide more reproducible and accurate soft-tissue assessment than conventional two-dimensional approaches (Horn et al., 2021; Pham and Nguyen, 2021; Liu et al., 2021; Pellitteri et al., 2023). In addition, recent reviews emphasize that 3D facial surface imaging has become increasingly important in orthodontic and craniofacial research, but population-specific normative datasets remain necessary because facial anthropometric patterns differ across ethnic groups and clinical settings (Soumboundou et al., 2023; Singh et al., 2024). Recent dental-anthropometric studies have further shown that facial measurements such as interpupillary width, interalar width and related soft-tissue dimensions can be clinically associated with smile and anterior dental esthetics, while age- and sex-related variation in maxillary incisor visibility remains relevant to the assessment of facial attractiveness and smile harmony (Piplani et al., 2021; Shruti and Amit, 2022).
	Hence, this study investigates the symmetrical relationship existing between the structures of the face to the width and height of the face among the Ijaw and Isoko using photogrammetry.
The aim of this research is to investigate relational or symmetric proportion of the physical features of beautiful smiles among the Ijaws and Isoko using photogrammetry.

MATERIALS AND METHODS
A total of 400 students aged 18 to 35 years were examined, comprising 200 Ijaw and 200 Isoko participants, with 200 females and 200 males overall. The method included taking anterior and lateral photographs of students of Ijaw and Isoko origin in Rivers, Bayelsa, and Delta States, in both the normal and smiling states. In each State two tertiary institution were selected, the University of Port Harcourt and University of Science and Technology, Niger Delta University and Federal University Otuoke and College of Eudcation Warri and Ozoro Polytechnic were selected from Rivers, Bayelsa and Delta State respectively.
Using anthropometric landmarks as stated by Cunningham, horizontal and vertical direct measurements were made on the faces with a meter rule. The method include taking of photographs in an anterior and lateral position of the faces of students who are of Isoko in three different states namely Rivers, Bayelsa and Delta State at normal and smiling state, and smiling state, this photographs were then transferred to a widows 7 Hp lap top, were the photographs were printed in colours A4 paper and were measured using a meter ruler to life scale since there in difference between the actual size of the face and size of the photograph.
Data Collections were done in Phases:
1.	Phase 1:	Distribution of Questionnaire A.
2.	Phase 2:	Sorting of Questionnaire for the highest nominees
3.	Phase 3:	Distribution of Questionnaire B highest ranking nominees
4.	Phase 4:	Photographing
An inclusion criterion is that both parent and grandparents must be a native of ethnic group in the name state.

Data Analysis                                                                                                                                                     
The results obtained from the measurement of facial parameters among individuals across all levels were subjected to statistical analysis. Descriptive statistical data including minimum, maximum, mean, standard error and standard deviations for the photographic measurements of facial parameters together with the results of the Z-test comparing male and female of Ijaw and Isoko ethnic groups were presented in tables and also illustrated in bar charts. To determine the perceived degree of beauty of the measured ethnic groups, Cunningham’s facial proportion for ideal beautiful face was compared with that of obtained facial proportion of Ijaw and Isoko using the method introduced by Bob-Manuel et al., (2023).

RESULTS
Smiling facial esthetics was also assessed by this study. Perceptions of a beautiful smile were compared between the Ijaw and Isoko smiles using the standard for comparison for the degree of beauty with an ideal beautiful face.

Table 1 and Figure 1 show a comparison of the total mean and standard error values of the various calculated facial parameters for the Ijaw and Isoko males at smiling state.
The mean±SEM of the facial height of Ijaw males was found to be lower than the Isoko males. It was not statistically significant. The mean of the width of face at eye level (WFEL) of the Ijaw males showed higher mean values than Isoko males and was significant. The mean chin length of the Ijaw males was lower than the Isoko males. There was not significant difference. The mean vertical distance from the centre of the eye to the bottom of the eye brow (VCEE) for the Ijaw males was found to be higher than the Isoko males and showed a significant difference. The height of visible eye (HVE) of the Ijaw males was found to be lower than Isoko males. There was a significant difference. The width of the eye of the Ijaw males was higher than the Isoko males. It was not significant. The nose length of the Ijaw males was lower than the Isoko males. It did not show a significant difference. The ear length obtained in this study for the Ijaw males was lower than that of Isoko males and did not show significant difference. The width of face at mouth level of the Ijaw males was higher than that of the Isoko males, with no significant difference. The width of mouth of the Ijaw males showed lower values than those of the Isoko males and was significant. The vertical line that extends from lateral margin of the nosril to the lip of medial margin of the eyebrow (VLNEB) for the Ijaw males was higher than that of the Isoko males. There was a significant difference. The line extending from lateral margin of the nostril to the lateral margin of the eye brow (LNEB) for the Ijaw males was found to be higher than the values for the Isoko males. It was found to be statistically significant. The vertical line that extends from the centre of the eye ball to side of the face at mouth level on the right side (rVLEM) of the Ijaw males was found to be higher than that of the Isoko males. It showed a significant difference. The vertical line hat extends from the centre of the eyeball to side of the face at mouth level on the left side (1VLEM) for the Ijaw males was also found to be higher than the values for Isoko males and was found to be significant. Nasolabial angle showed no significant difference and the mean values were lower in the Ijaw males than those of the Isoko males. There was no significant difference. The ricket e-plane of upper lip (e-plane UPL) for the Ijaw males showed equal mean value with the Isoko males. It was not significant difference. The ricket e-plane of lower lip (e-plane LL) for the Ijaw males was higher than the Isoko males. It showed no significant difference. The usual ratio between the distances at which the nose project from the face (URDNF) showed that the mean values were lower in Ijaw males than in Isoko males. There was a significant difference. In this study, the Ijaw males showed lower mean value length of the upper lip (LUPL) than Isoko males and it was significant.

Table 2 and Figure 2 show a comparison of total mean and standard error values of the calculated parameters of the Ijaw and Isoko females at smiling state.
The Ijaw females show higher mean value of facial height. There was no significant difference. Similarly, the mean value of the width of face at eye level (WFEL) for the Ijaw females was found to be higher than the Isoko females. However, there was a significant difference. The mean chin length (CL) for the Ijaw females was found to be lower than Isoko females and it was significantly different. The mean vertical distance from the centre of the eye to the bottom of the eyebrow (VCEE) for the Ijaw females was found to be higher than that of the Isoko females. It showed no statistically difference. The Ijaw females showed higher mean values of the height of visible eye than the Isoko females. There was a significant difference. The mean value of the width of eye (WE) for the Ijaw females was found to be lower than the Isoko females. It showed no statistically significant difference. The mean nose length (NL) for the Ijaw females was found to be lower than Isoko females. There was no significant difference. The mean ear length (EL) for the Ijaw females was found to be higher female. There was no significant difference. The Ijaw females showed a higher width of face at mouth level (WFML) than the Isoko females. However, there was no significant difference. The width of mouth (WM) for the Ijaw females was lower than the Isoko females. It showed a significant difference. The vertical line that extends from lateral margin of the nostril to the tip of medial margin of the eyebrow (VLNEB) for the Ijaw females was higher than that of the Isoko females. There was a significant difference. The mean line extending from lateral margin of the nostril to the lateral margin of the eyebrow (LNEB) for the Ijaw females was higher than the Isoko females. It showed a significant difference. The vertical line that extends from the centre of the eyeball to side of the face at mouth level on the right side (rVLFM) for the Ijaw females was higher than the Isoko females. It showed a significant difference. The mean value of nasolabial angle (NLA) was higher in Ijaw females than Isoko females. There was a significant difference. The mean value for ricket e-plane of upper lip (e-plane UPL) for the Ijaw females was found to be higher than that of the Isoko females. It was significant. The ricket e-plane lower lip (e-plane LL) for the Ijaw females was higher than the Isoko females. It also showed a significant difference. The usual ration between the distances at which the nose project from the face (URDNF) for the Ijaw females was lower than Isoko females. However, it showed no significant difference. Also, the length of the upper lip (LUPL) of the Ijaw females showed a lower mean value than the Isoko females but showed a significant difference. 

Table 1: Comparison of the various calculated facial parameters and total mean±SEM values of Ijaw and Isoko males at smile state.
	

Parameters
	
Ijaw 
Mean
	

SEM
	
Isoko 
Mean
	

SEM
	

DF
	
  Z
Cal
	    
Z
Crit
	p-value
	

Inference

	THF
	21.52
	0.94
	21.73
	1.17
	198
	1.29
	1.96
	0.197
	No significant

	WFEL
	16.26
	0.99
	15.09
	1.44
	198
	6.07
	1.96
	<0.001
	Significant

	CL
	4.03
	1.96
	4.10
	0.47
	198
	0.29
	1.96
	0.772
	No significant

	VCEE
	2.22
	0.45
	1.97
	0.35
	198
	4.28
	1.96
	<0.001
	Significant

	HVE
	1.07
	0.22
	0.90
	0.31
	198
	2.39
	1.96
	0.017
	Significant

	WE
	3.41
	0.27
	3.30
	0.52
	198
	1.66
	1.96
	0.097
	No significant

	NL
	4.79
	0.63
	4.93
	0.47
	198
	1.74
	1.96
	0.082
	No significant

	EL
	5.84
	0.54
	5.86
	0.58
	198
	0.21
	1.96
	0.833
	No significant

	WFML
	14.59
	1.59
	14.07
	1.42
	198
	2.34
	1.96
	0.019
	Significant

	WM
	7.22
	0.75
	7.41
	0.70
	198
	1.76
	1.96
	0.078
	No significant

	VLNEB
	6.90
	0.64
	6.05
	0.62
	198
	9.07
	1.96
	<0.001
	Significant

	LNEB
	7.36
	0.80
	6.56
	0.79
	198
	6.75
	1.96
	<0.001
	Significant

	rVLEM
	7.49
	0.67
	6.64
	0.71
	198
	8.18
	1.96
	<0.001
	Significant

	lVLEM
	7.55
	0.59
	6.65
	0.68
	198
	9.30
	1.96
	<0.001
	Significant

	NLA(⁰)
	87.64
	10.63
	88.87
	9.96
	198
	0.80
	1.96
	0.423
	No significant

	e-plane UPL
	-0.09
	0.10
	-0.09
	0.17
	198
	0.00
	1.96
	1.00
	No significant

	e-plane LL
	-0.24
	0.12
	-0.18
	0.25
	198
	1.90
	1.96
	0.057
	No significant

	URDNF
	2.59
	0.36
	2.80
	0.47
	198
	3.25
	1.96
	0.001
	Significant

	LUPL
	2.34
	0.41
	2.54
	0.56
	198
	2.63
	1.96
	0.009
	Significant


THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 



Table 2: Comparison of the various calculated facial parameters and total mean±SEM values of Ijaw and Isoko females at smiling state.
	

Parameters
	
Ijaw
Mean
	

SEM
	
Isoko
Mean
	

SEM
	

     DF
	
   Z
  Cal
	
P-Value
(p < 0.05)
	p-value
	

Inference

	THF
	21.41
	0.96
	21.32
	1.05
	198
	0.63
	1.96
	0.529
	No significant

	WFEL
	16.18
	1.08
	15.30
	1.27
	198
	5.35
	1.96
	<0.001
	Significant

	CL
	3.79
	0.34
	4.13
	0.47
	198
	6.05
	1.96
	<0.001
	Significant

	VCEE
	2.23
	0.39
	2.22
	0.39
	198
	0.18
	1.96
	0.857
	No significant

	HVE
	1.26
	0.24
	1.15
	0.23
	198
	3.28
	1.96
	0.001
	Significant

	WE
	3.21
	0.32
	3.25
	0.42
	198
	0.77
	1.96
	0.441
	No significant

	NL
	4.70
	0.45
	4.82
	0.48
	198
	1.82
	1.96
	0.069
	No significant

	EL
	5.81
	0.53
	5.74
	0.57
	198
	0.96
	1.96
	0.337
	No significant

	WFML
	14.17
	1.28
	14.06
	1.33
	198
	0.59
	1.96
	0.555
	No significant

	WM
	6.92
	0.64
	7.23
	0.78
	198
	3.12
	1.96
	0.002
	Significant

	VLNEB
	6.89
	0.54
	6.52
	0.66
	198
	4.42
	1.96
	<0.001
	Significant

	LNEB
	7.43
	0.49
	7.13
	0.73
	198
	3.55
	1.96
	<0.001
	Significant

	rVLEM
	7.66
	0.54
	7.04
	0.76
	198
	0.05
	1.96
	0.960
	No significant

	lVLEM
	7.73
	0.50
	7.08
	0.78
	198
	7.34
	1.96
	<0.001
	Significant

	NLA(⁰)
	88.32
	10.88
	84.43
	10.18
	198
	2.58
	1.96
	0.010
	Significant

	eplane UPL
	-0.16
	0.15
	-0.09
	0.24
	198
	4.59
	1.96
	<0.001
	Significant

	e-plane LL
	-0.30
	0.16
	-0.20
	0.17
	198
	4.29
	1.96
	<0.001
	Significant

	URDNF
	2.53
	0.36
	2.54
	0.49
	198
	0.16
	1.96
	0.873
	No significant

	LUPL
	2.33
	0.41
	2.46
	0.52
	198
	2.00
	1.96
	0.046
	Significant


THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 


Table 3: Comparison of Cunningham’s facial proportion for males with that of obtained facial proportion of Ijaw and Isoko males at smiling state.
	Ethnic Groups
	
Paired Parameters
	Measured Parameters
	  Cunningham's Proportion
	Obtained Poroportions
	
  Difference
	
Inference

	
	Pair 1
	WFEL
	WE
	Three-tenth
	
	
	

	Ijaw
	WFEL & WE
	16.26
	3.41
	4.87
	One-fifth (21%)
	1.46
	Very strong

	Isoko
	
	15.09
	3.30
	4.53
	One-fifth (21%)
	1.23
	Very strong

	
	
	
	
	
	
	
	

	
	Pair 2
	THF
	CL
	One-fifth
	
	
	

	Ijaw
	THF & CL
	21.52
	4.03
	4.3
	One-fifth (19%)
	0.27
	Perfect

	Isoko
	
	21.73
	4.10
	4.35
	One-fifth (19%)
	0.25
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 3
	THF
	VCEE
	One-tenth
	
	
	

	Ijaw
	THF & VCEE
	21.52
	2.22
	2.15
	One-tenth (10%)
	0.07
	Perfect

	Isoko
	
	21.73
	1.97
	2.17
	One-eleventh (9%)
	0.2
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 4
	THF
	HVE
	One-fourteenth
	
	
	

	Ijaw
	THF & HVE
	21.52
	1.07
	1.54
	One-twentieth (5%)
	0.47
	Perfect

	Isoko
	
	21.73
	0.90
	1.55
	One-twenty four (4%)
	0.65
	Very strong

	
	
	
	
	
	
	
	

	
	Pair 5
	WFML
	WM
	50%
	
	
	

	Ijaw
	WFML & WM
	14.59
	7.22
	7.3
	49%
	0.08
	Perfect

	Isoko
	
	14.07
	7.41
	7.04
	53%
	0.37
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 6
	NL
	EL
	Equal
	
	
	

	Ijaw
	NL & EL
	3.41
	4.79
	3.41
	140%
	1.38
	Very strong

	Isoko
	
	4.93
	5.86
	4.93
	119%
	0.93
	Very strong


THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 


Table 4: Comparison of Cunningham’s facial proportion for females with that of obtained facial proportion of Ijaw and Isoko females at smiling state.
	Ethnic Groups
	
Paired Parameters
	Measured Parameters
	  Cunningham's Proportion
	Obtained Proportions
	
   Difference
	
Inference

	
	Pair 1
	WFEL
	WE
	Three-tenth
	
	
	

	Ijaw
	WFEL & WE
	16.18
	3.21
	4.85
	One-fifth (20%)
	1.64
	Very strong

	Isoko
	
	15.30
	3.25
	4.59
	One-fifth (21%)
	1.34
	Very strong

	
	
	
	
	
	
	
	

	
	Pair 2
	THF
	CL
	One-fifth
	
	
	

	Ijaw
	THF & CL
	21.41
	3.79
	4.28
	One-sixth (18%)
	0.49
	Perfect

	Isoko
	
	21.32
	4.13
	4.26
	One-fifth (19%)
	0.13
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 3
	THF
	VCEE
	One-tenth
	
	
	

	Ijaw
	THF & VCEE
	21.41
	2.23
	2.14
	One-tenth (10%)
	0.09
	Perfect

	Isoko
	
	21.32
	2.22
	2.13
	One-tenth (10%)
	0.13
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 4
	THF
	HVE
	One-fourteenth
	
	
	

	Ijaw
	THF & HVE
	21.41
	1.26
	1.52
	One-seventeenth (6%)
	0.26
	Perfect

	Isoko
	
	21.32
	1.52
	1.52
	One-nineteenth (5%)
	0.37
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 5
	WFML
	WM
	50%
	
	
	

	Ijaw

	WFML & WM
	14.17
	6.92
	7.09
	49%
	0.17
	Perfect

	Isoko
	
	14.06
	7.23
	7.03
	51%
	0.2
	Perfect

	
	
	
	
	
	
	
	

	
	Pair 6
	NL
	EL
	Equal
	
	
	

	Ijaw

	NL & EL
	4.70
	5.81
	4.7
	123%
	1.11
	Very strong

	Isoko
	
	4.82
	5.74
	4.82
	119%
	0.92
	Very strong


THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 

Table 5:  The standard for comparison for degree of beauty with an ideal beautiful face. (Bob-Manuel et al., 2023)
	Difference in proportion
	Inference

	≤ 0
	Perfect

	1.0 - 2.0
	Very strong

	3.0 - 4.0
	Strong

	5
	Fair

	6.0 -7.0
	Weak

	
	

	8.0 - 9.0
	Very weak

	
	

	≥ 10
	Not perfect





Figure 1: Bar chart showing comparison of various calculated facial parameters and total mean values of Ijaw and Isoko males at smiling state.

THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 




Figure 2: Bar chart showing comparison of various calculated facial parameters and total mean values of Ijaw and Isoko females at smiling state.

THF-Total height of the face, WFEL-Width of face at eye level, CL-Chin length, V-CEE, Vertical distance from the center of the eye to the bottom of the eyebrow, HVE-Height of visible eye, WE-Width of eye, NL-Nose length, EL-Ear length, WFML-Width of face at mouth level, WM-Width of mouth, (VLNEB)-Vertical line that extends from the lateral margin of the nostril to the tip of medial margin of the eyebrow, (LNEB)-Line extending from lateral margin of the nostril to the lateral margin of the eyebrow, rVLEM-A vertical line that extend from the centre of the eyeball to side of the face at mouth level on the right side, lVLEM-A vertical line that extends from the centre of the eyeball to side of the face at mouth level on the left side, NLA-Nasolabial angle, e-PLANE-UPL-Rickets e-plane of the upper lip, e-PLANE LL-Rickets e-plane of the lower lip, URDNF-The usual ratio between the distance the nose projects from the face, LUPL-The length of the upper lip. 


DISCUSSION
In this study, from the discussion below, a difference was observed in the facial smiles of the Ijaw males of Bayelsa State and Isoko males of Delta State and Ijaw females of Bayelsa and Isoko females of Delta State at smiling states. 
In this study, nineteen anthropometric measurements of face of the Ijaw and Isoko ethnic groups collected at normal state, were compared with those reported by Karaca et al. (2012); Kurkcuoglu et al. (2013); Legan and Burstone, (1980) and Epeker et al. (1998) for Turkish and North American Caucasian and proportions determined for the study population in line the morphometric pairs used by Cunningham, (1986) as reviewed by Patnaik et al. (2003).
	At smiling state, the width of face at eye level (WFEL) of the Ijaw males showed higher mean value than Isoko males, with a higher significant difference, than the American Caucasian and Turkish adult male which shows lower values. The mean chin length of the Ijaw males was lower than the Isoko males with no significant difference; both were higher than the Turkish values as revealed by Kurkcuoglu et al. (2013). Karaca et al. (2012) revealed that the width of the eye was longer in Turkish adult males than in American Caucasian but on comparison with our findings, the mean of the width of the eye of the Ijaw males, was higher than Turkish adult males while the Isoko male values was lower than the Turkish adults males. The nose is important criterion used for purposes of racial classification. The mean of the nose length of the Ijaw males in our study was lower than the Isoko males with no significant difference, both were however lower when compared with the Turkish male values and American Caucasian mean values according to Karaca et al. (2012). The mean ear length for the Ijaw males was lower than that of Isoko males with no significant difference, but the American Caucasian and Turkish adult male values were higher Karaca et al. (2012). The width of face at mouth level of the Ijaw males was higher than the Isoko males, with a significant difference, Turkish adult males showed a lower value. The width of mouth of the Ijaw males was lower than the Isoko males with no significant difference, but when compared to the American Caucasion and Turkish adult males, the Ijaw males has a higher width of mouth. Nasolabial angle value was lower in Ijaw males than among the Isoko males with no significant difference, the Turkish and North American Caucasion Reddy et al. (2011); Malkoc et al. (2009); Anicy-Milosivecy et al. (2008) and Legan and Burstone, (1980). The ricket e-plane of upper lip (e-plane UPL) of the Ijaw males was equal with the Isoko males with no significant difference, the Turkish and North American Caucasian showed a higher mean value on comparison. Also the ricket e-plane of lower lip (e-plane LL) of the Ijaw males was higher than the Isoko males with no significant difference, but when compared to the Turkish and North Amercian Caucasians showed a higher mean value (Legan and Burstone, 1980). The usual ration between the distances the nose projects from the face (URDNF) showed that the mean values were lower in Ijaw males than in Isoko males with a significant difference, but lower than North American Caucasians and Turkish adult males Karaca et al. (2012). The Ijaw males showed higher mean values in the length of the upper lip (LUPL) compared to the Isoko males whereas Turkish males showed a lower mean value than the Isoko males with North American Caucasians showing the highest mean value Epker et al. (1998).
	Also, at smiling state the width of face at eye level (WFEL) of Ijaw females was found to be higher than in Isoko females with a significant difference. But Turkish females and North American Caucasian female values showed lower mean values Karaca et al. (2012). The chin length (CL) of the Ijaw females was found to be lower than the Isoko females while the Turkish females showed lower mean values as reveal by Kurkcuoglu et al. (2013). The width of eye (WE) of the Ijaw females was found to be lower than the Isoko females with no significant difference, but with the Turkish females showing a much higher mean value than both groups, whereas the North American Caucasian females showed lower values. The nose length (NL) of the Ijaw females was found to be lower than the Isoko females, no significant difference was observed, whereas the Turkish females and the North American Caucasian females had higher values. The ear length (EL) of the Ijaw females was found to be higher than the Isoko females no significant difference was observed, however, the Turkish females and North American Caucasians females showed higher values. The Ijaw females showed a higher width of face at mouth level (WFML) than the Isoko females with no significant difference, with the Turkish females showing the lowest mean values. The width of mouth (WM) of the Ijaw females was lower than the Isoko females with a significant difference observed, while the Turkish females and North American Caucasian females showed lower mean values Karaca et al. (2012). Nasolabial angle (NLA) values were higher in Ijaw females than in Isoko females with a significant difference observed while the mean value of nasolabial angle found among Turjish female and North American Caucasians were much higher Reddy et al. (2011); Malkoc et al. (2009); Anicy-Milosiyecy et al. (2008) and Legan and Burston, 1998). The mean values for ricket e-plane of upper lip (e-plane UPL) of the Ijaw females was found to be higher than the Isoko females with a significant difference observed, but with the Turkish females and North American Caucasian females showing a higher mean values. Also, the ricket e-plane lower lip (e-plane LL) of the Ijaw females was higher than the Isoko females with a significant difference observed, with the Turkish females and North American Caucasian felames showing higher mean values Legan and Burstone, 1998). The usual ration between the distances the nose projects from the face (URDNF) of the Ijaw females was lower than Isoko females with no significant difference observed, whereas the Turkish females and North American Caucasian females showed lower mean values Karaca et al.  (2012). The length of the upper lip (LUPL) of the Ijaw females showed a lower mean value than the Isoko females with a significant difference observed, while the Turkish females showed a lower mean value, with the North American Caucasian females means value higher than the Ijaw and the Isoko mean value Epker et al. (1998).
	At the smiling state, Ijaw males from Bayelsa State had the lowest facial height (21.59 ± 0.09) and a face width at eye level of 16.26 ± 0.09, compared with Isoko males from Delta State, who had the highest facial height (21.73 ± 0.14) and the lowest face width at eye level (15.26 ± 0.17). Both Ijaw and Isoko males had an eye width (WE) equivalent to two-tenths (2/10), or 21%, of the face width at eye level (WFEL). This indicates a very strong relationship between the eye width of Ijaw and Isoko males and Cunningham’s proportion of three-tenths of the face width at eye level. Also, both Ijaw and Isoko males had a chin length (CL) of one-fifth (1/5), or 19%, of the total height of the face (THF), indicating a perfect relationship with Cunningham’s proportion of one-fifth of the total facial height. Another notable finding was that the vertical distance from the centre of the eye to the bottom of the eyebrow (VCEE) was one-tenth (1/10), or 10%, of the total facial height in Ijaw males, and one-eleventh (1/11) in Isoko males. This implies a perfect correlation for both groups when compared with Cunningham’s proportion of one-tenth of the total facial height. In addition, the height of the visible eye (HVE) in Ijaw males was one-twentieth (1/20), or 5%, of the total facial height, while in Isoko males it was one-twenty-fourth (1/24), or 4%, of the total facial height. This indicates a perfect relationship for Ijaw males and a very strong relationship for Isoko males when compared with Cunningham’s proportion of one-fourteenth of the total facial height. Cunningham’s proportion for mouth width (WM) is 50% of the face width at mouth level; however, in this study, it was 49% for Ijaw males and 53% for Isoko males, indicating a perfect relationship for both ethnic groups. Furthermore, the nose and ear lengths of Ijaw males were 3.41 cm and 4.79 cm, respectively, giving a proportion of 140%, while those of Isoko males were 4.93 cm and 5.86 cm, respectively, giving a proportion of 119%. This implies a very strong relationship in both ethnic groups when compared with Cunningham’s proportion. In the present study, the observed ear-to-nose length relationship in both the Ijaw and Isoko groups did not support the equal-proportion assumption reported by De La Cruz, suggesting population-specific variation in facial anthropometric proportions.
	At the smiling state, Ijaw females were observed to have a greater facial height (21.41 ± 0.11) and a wider face at eye level (16.18 ± 0.12) compared with Isoko females, who had a lower facial height (21.32 ± 0.09) and a smaller face width at eye level (15.30 ± 0.11). Both Ijaw and Isoko females had an eye width (WE) of two-tenths (2/10), representing 20% of the face width at eye level. This indicates a very strong relationship between the eye width of both Ijaw and Isoko females and Cunningham’s proportion, which is three-tenths of the face width at eye level. The Ijaw females had a chin length (CL) of one-sixth (1/6), representing 18% of the total height of the face (THF), whereas the Isoko females had a chin length of one-fifth (1/5), representing 19%. This implies a perfect relationship between the chin length of both Ijaw and Isoko females and Cunningham’s proportion of one-fifth of the total facial height. Similarly, the vertical distance from the centre of the eye to the bottom of the eyebrow (VCEE) in both Ijaw and Isoko females was found to be one-tenth (1/10), representing 10% of the total facial height. This suggests a perfect correlation between this parameter in both groups and Cunningham’s proportion of one-tenth of the total facial height. In addition, the height of the visible eye (HVE) was found to be one-seventeenth (1/17), representing 6% of the total facial height in Ijaw females, and one-nineteenth (1/19), representing 5% of the total facial height in Isoko females. This implies a perfect relationship between the height of the visible eye in both Ijaw and Isoko females and Cunningham’s proportion of one-fourteenth of the total facial height. Cunningham’s proportion for mouth width (WM) is 50% of the face width at mouth level; however, in this study, it was found to be 49% for Ijaw females and 51% for Isoko females. This implies a perfect relationship in the width of the mouth for both ethnic groups when compared with Cunningham’s proportion. Furthermore, the nose and ear lengths of Ijaw females were 4.70 cm and 5.74 cm, respectively, giving a proportion of 123%, while those of the Isoko females were 4.82 cm and 5.74 cm, respectively, giving a proportion of 119%. This suggests a very strong relationship in both ethnic groups when compared with Cunningham’s proportion. In the present study, ear length exceeded nose length in both groups; this finding underscores the need for population-specific anthropometric norms and cautions against applying simplified universal facial proportion rules across different ethnic groups (Soumboundou et al., 2023; Pellitteri et al., 2023; Singh et al., 2024).

CONCLUSION
A beautiful smile contributes greatly to overall facial appearance. Facial expressions that convey warmth, interest, and kindness, such as smiling, enhance facial attractiveness in both males and females. Smiles with greater incisor display have been reported to appear more attractive and more youthful, particularly in women. With advancing age, there is generally a gradual reduction in the display of the upper teeth, especially the maxillary central incisors, and a corresponding increase in the display of the lower teeth. Increased upper incisor display is therefore not only aesthetically pleasing but also associated with youthfulness. In the smiling state, Ijaw males showed higher values in several parameters when compared with Isoko males, except for total facial height, ear length, nose length, mouth width, nasolabial angle, the usual ratio between the distance the nose projects from the face, upper lip length, and chin length. Similarly, Ijaw females had higher values in several parameters than Isoko females, except for eye width, nose length, and chin length, with statistically significant differences (p < 0.05). Furthermore, comparison of the observed proportions in both sexes of the Ijaw and Isoko ethnic groups with Cunningham’s proportions in the smiling state showed perfect or very strong relationships across the measured parameters. This study therefore concludes that the observed facial and smile proportions in the study population closely approximate Cunningham’s proposed proportions for an ideal beautiful face and smile.

Limitations and Future Research
This study has some limitations that should be considered when interpreting the findings. First, the sample was restricted to students aged 18–35 years from selected institutions, which may limit the generalizability of the findings to other age groups and community populations. Second, the method for identifying “beautiful smiles” relied on nomination and ranking procedures, which may introduce subjectivity and selection bias. Third, the use of direct facial measurements together with printed photographs may have introduced measurement error, especially because calibration and reliability testing were not clearly reported. In addition, the analysis focused mainly on comparisons with Cunningham’s proportions and simple statistical tests, without exploring broader sociocultural or clinical determinants of smile attractiveness. Future research should include more diverse and representative populations, standardized digital photogrammetric methods, inter- and intra-observer reliability testing, and multivariable analyses. Comparative studies across additional Nigerian ethnic groups would also strengthen the evidence base.
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