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ABSTRACT
BACKGROUND: While symmetry and proportionality are recurring perceptual markers of facial attractiveness, aesthetic evaluation is also influenced by cultural norms, social context, and temporal variation. This study therefore examined the proportional and symmetrical relationships of facial features among the Ijaw and Isoko people using photogrammetric analysis.
MATERIAL AND METHODS: This comparative study included 400 participants (200 Ijaw and 200 Isoko), aged 15–35 years. Facial measurements were obtained from anterior and lateral photographs of students from both ethnic groups. The photographs were printed on A4 paper and measured at life size using a meter rule. Facial measurements and proportional relationships were assessed using Cunningham’s anthropometric landmarks and reference proportions.
 RESULTS: Most facial parameters showed no significant ethnic differences among males (p > 0.05). However, width of face at eye level (16.26 ± 0.99 vs 15.09 ± 1.44; p < 0.001), chin length (3.58 ± 0.42 vs 3.88 ± 0.42; p < 0.001), width of face at mouth level (14.18 ± 1.21 vs 13.47 ± 1.30; p < 0.001), LNEB (7.79 ± 0.55 vs 7.49 ± 0.80; p = 0.005), and upper and lower lip positions relative to the esthetic plane (p < 0.01) differed significantly between Ijaw and Isoko males. In contrast, females exhibited more pronounced inter-ethnic variation, with significant differences in width of face at eye level (16.18 ± 1.08 vs 15.30 ± 1.27; p < 0.001), chin length (3.66 ± 0.35 vs 3.85 ± 0.43; p < 0.001), eye width (3.10 ± 0.38 vs 3.32 ± 0.40; p < 0.001), mouth width (6.36 ± 0.69 vs 6.85 ± 0.78; p < 0.001), several facial linear measurements (VLNEB, LNEB, rVLEM, and lVLEM; p < 0.001), nasolabial angle (85.27 ± 8.36 vs 80.17 ± 9.77; p < 0.001), and lip positions (p ≤ 0.005), whereas parameters such as total facial height remained comparable (p > 0.05). Comparison with Cunningham’s proportions revealed notable deviations in WFEL–WE (approximately 21–23% vs the ideal 30%) and NL–EL ratios (approximately 119–123%), whereas most other proportions closely approximated the classical standards, indicating measurable ethnic- and sex-based variations in facial morphology.
 CONCLUSION: This study provides baseline comparative anthropometric data for Ijaw and Isoko participants. Several facial proportions in this sample approximated the selected reference ratios; however, these findings should be interpreted as population-specific morphometric observations rather than evidence of a universal standard of beauty
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INTRODUCTION
Photogrammetry is as old as modern photography and dates back to the mid-nineteenth century. Photogrammetry is the practice of determining the morphometric properties of objects from photographic images; in other words, photogrammetry is the science or art of obtaining reliable measurements using photographs (Savara, 1965a; Thompson, 1996). In photogrammetry, the face is illuminated by either a structured or a speckled light pattern, and in order to reduce inaccuracy due to movement, images are recorded simultaneously from several views. Then, the images are processed to calculate facial surface coordinates. Physical appearance is an important characteristic of the face. It has long been established that self-esteem is strongly influenced by facial appearance (Hershon and Giddon, 1980). Anthropometry of the face plays a crucial role in human identification, forensic medicine, orthodontics, and reconstructive surgery (Baik et al., 2007; Adekunle et al., 2021; Soumboundou et al., 2023). The perception of a beautiful face is largely subjective, with ethnicity, age, gender, culture, and personality influencing average facial traits (Mandall et al., 2000; Saglam and Gazilerli, 2001). Interestingly, facial features are usually studied in profile, and various methods have been used to evaluate facial characteristics, such as anthropometry (the measurement of the human body) (Farka, 1981), photogrammetry (Gavan et al., 1952; Stoner, 1955; Neger, 1959), computer imaging (Guess and Solzer, 1989), and cephalometry (the measurement of the head) (Garner, 1974; Roos, 1977). Czarnecki et al. (1993) evaluated the perception of facial balance by varying the length of the nose, lip protrusion, and chin development. They found that the interrelationships of these facial features must be in balance in order to achieve facial harmony. 
In addition, it is possible to consider the recent application of medical photogrammetry. For example, Alleyne et al. (2025) conducted a systematic review synthesising evidence from forty-eight (48) peer-reviewed studies (2000–2025) to evaluate photogrammetry's applications, technical workflows, and educational outcomes in anatomy and surgical training. Similarly, Hung et al. (2025) provided a comprehensive overview of current 3D photogrammetry-supported craniofacial analysis within orthodontic practice, assessed its technical superiority, and explored potential areas for enhancement.
Facial attractiveness has long been associated with perceptual attributes such as symmetry and proportionality; however, its evaluation is also influenced by cultural, social, and temporal factors (Rhodes, 2006; Laughter et al., 2023; Maymone et al., 2017). The perception of facial beauty has therefore remained an important subject of scholarly interest, with the form, balance, and overall configuration of the face attracting attention since early historical records (Peck & Peck, 1970). Over time, considerable attention has been given to the contribution of facial proportions, harmony, and symmetry to aesthetic perception, particularly within the context of facial analysis and clinical assessment. Earlier physiognomic writings attempted to associate facial morphology with personality traits and biological characteristics; however, such views are now regarded as historical and pseudoscientific rather than scientifically valid frameworks for contemporary facial research (Jaeger et al., 2025; Burr, 1935; Cross, 1817). In current scholarship, symmetry is more appropriately regarded as one component of facial perception rather than as a definitive indicator of beauty, health, or genetic quality (Rhodes, 2006). Accordingly, studies of facial morphology should distinguish between measurable anthropometric relationships and socially mediated judgments of attractiveness, while recognizing that facial proportions remain relevant to anthropological description, craniofacial evaluation, and related clinical applications.
Cunningham’s Proportional Framework
Many factors influence the perception of beauty, including makeup, clothing, jewellery and facial expressions. Facial proportions may contribute to attractiveness judgments, but such judgments are multidimensional and are also influenced by cultural, social, and contextual factors (Rhodes, 2006; Laughter et al., 2023). Cunningham (1986) attempted to mathematically assess physical beauty. In a study rating the attractiveness of 50 females, more than half of whom were finalists in an international beauty pageant, he concluded that:
1. The width of an eye should be three tenths that of the face as measured at eye level.
2. The chin length should be one-fifth the total height of the face.
3. The vertical distance from the center of the eye to the bottom, to the eyebrow should be one-tenth the height of the face. 
4. The height of the visible eyeball should be one-four-tenth the height of the face.
5. The total area of the nose should be less than five percent of the total area of the face.
6. The ideal mouth is 50 percent of the width of the face measured at mouth level.
In Cunningham’s study population, these features were associated with higher attractiveness ratings, but such associations should not be generalized uncritically across populations or historical contexts (Rhodes, 2006; Wen et al., 2015). Comparable sample-specific associations have also been reported for male faces, although attractiveness judgments vary across populations and social contexts (Rhodes, 2006; Wen et al., 2015). These mathematical calculations reveal a harmony of proportion between features. When any one of these features is out of harmony an individual, tend to perceive that person as deviating from normal. If the features are brought into harmony and symmetry, the person is then viewed as attractive (Patnaik et al. 2003).
Despite the growing use of facial anthropometry and photogrammetry in clinical and anthropological research, there is limited comparative data on the facial proportions of specific ethnic groups in Nigeria, particularly the Ijaw and Isoko populations. Most available reference values have been derived from non-Nigerian populations, which may not adequately reflect local facial variation. This lack of population-specific data creates a gap in the literature and limits the usefulness of existing standards for anthropological description and clinical application. Therefore, this study aimed to compare selected facial anthropometric measurements and proportional relationships among Ijaw and Isoko adults using photographic measurements, and to evaluate their facial proportions in relation to Cunningham’s reference proportions.

MATERIALS AND METHODS
Research Design
This study used a comparative analytical design to examine facial anthropometric measurements among Ijaw and Isoko participants in Nigeria.
Population of Study
The study population comprised registered Ijaw and Isoko students from selected tertiary institutions in Rivers, Bayelsa, and Delta States, Nigeria. The selected institutions were the University of Port Harcourt of Science and Technology, Niger Delta University, Federal University Otuoke, College of Education, Warri, and Ozoro Polytechnic.
Sample Size and Sampling Technique
A total of 400 individuals of Ijaw and Isoko origin were selected for this study. 200 participants were from the Ijaw ethnic group, of which 100 were males, and 100 were females. For the Isoko population, 200 individuals (100 males and 100 females) were selected. The stratified random sampling technique was used to carefully select the study participants. Subjects were grouped into strata by ethnicity (Ijaw and Isoko) and sex (males and females).
Method of Data Collection
Well-structured questionnaire (questionnaires A and B) was used to get demographic data. We used the anthropometric landmarks as stated by Cunningham; horizontal and vertical direct measurements were made on the faces with a meter rule. The method involved taking anterior and lateral facial photographs of Ijaw and Isoko students. The photographs were transferred to a Windows 7 HP laptop, printed in colour on A4 paper, and measured with a meter rule at life size to minimize differences between the actual facial dimensions and the printed images.
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Figure 1: The distances the nose projects from the face and the length of the upper lip measured in lateral view at normal state (A). The ricket e-plane of the upper and lower lips measured in lateral view at normal state (B).
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Figure 2: The chin length measured in anterior view at normal state (A). Width of the face measured at eye level and the width of the eye in anterior view at normal state (B).

Selection Criteria 
Participants selected must fall within the ages of 15 and 35, both parents and grandparents must be natives of the ethnic groups Ijaw and Isoko, must not have any form of facial deformation, and must be willing to provide consents. Subjects that did not meet the inclusion criteria were excluded from the study.
Data Analysis 
The facial measurement data were analyzed statistically using descriptive measures, including minimum, maximum, mean, standard error, and standard deviation. Comparisons between males and females within the Ijaw and Isoko ethnic groups were performed using the Z-test, and the results were presented in tables and bar charts. Furthermore, the calculated facial proportions of the Ijaw and Isoko groups were compared with Cunningham’s reference facial proportions to evaluate similarities and differences in proportional facial relationships, following the approach described by Bob-Manuel et al. (2023) and Ogbe and Bob-Manuel (2026).

RESULTS
Facial morphology varies across age groups, sexes, and populations. The results of the study are presented in tables: 

Table 1: Comparison of the various calculated facial parameters and total mean±SEM values of Ijaw and Isoko males at normal 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
	3.58
	0.42
	3.88
	0.42
	198
	4.78
	1.96
	<0.001
	Significant

	VCEE
	2.34
	0.40
	2.34
	0.38
	198
	0.00
	1.96
	1.00
	No significant

	HVE
	1.24
	0.21
	1.30
	0.29
	198
	1.52
	1.96
	0.128
	No significant

	WE
	3.36
	0.40
	3.44
	0.41
	198
	1.31
	1.96
	0.190
	No significant

	NL
	4.82
	0.51
	4.93
	0.47
	198
	1.51
	1.96
	0.131
	No significant

	EL
	5.84
	0.54
	5.86
	0.58
	198
	0.23
	1.96
	0.818
	No significant

	WFML
	14.18
	1.21
	13.47
	1.30
	198
	3.75
	1.96
	<0.001
	Significant

	WM
	6.84
	0.71
	6.97
	0.86
	198
	1.07
	1.96
	0.284
	No significant

	VLNEB
	7.19
	0.58
	7.07
	0.73
	198
	1.18
	1.96
	0.238
	No significant

	LNEB
	7.79
	0.55
	7.49
	0.80
	198
	2.80
	1.96
	0.005
	Significant

	rVLEM
	7.85
	0.54
	7.66
	0.72
	198
	1.93
	1.96
	0.054
	No significant

	lVLEM
	7.86
	0.52
	7.68
	0.69
	198
	1.90
	1.96
	0.057
	No significant

	NLA(⁰)
	81.32
	9.30
	79.43
	10.28
	198
	1.27
	1.96
	0.204
	No significant

	e-plane UPL
	-0.17
	0.15
	-0.09
	0.16
	198
	3.42
	1.96
	<0.001
	Significant

	e-plane LL
	-0.29
	0.13
	-0.19
	0.25
	198
	3.14
	1.96
	0.002
	Significant

	URDNF
	2.70
	0.40
	3.29
	3.59
	198
	1.38
	1.96
	0.167
	No significant

	LUPL
	2.52
	0.52
	2.63
	0.56
	198
	1.35
	1.96
	0.177
	No 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 normal state.
	

Parameters
	
Ijaw 
Mean
	

   SEM
	
  Isoko 
  Mean
	

   SEM
	

df
	
  Z
Cal
	
Z
Crit
	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
	3.66
	0.35
	3.85
	0.43
	198
	3.49
	1.96
	<0.001
	Significant

	VCEE
	2.33
	0.40
	2.37
	0.48
	198
	0.65
	1.96
	0.516
	No significant

	HVE
	1.36
	0.23
	1.32
	0.23
	198
	1.22
	1.96
	0.222
	No significant

	WE
	3.10
	0.38
	3.32
	0.40
	198
	3.99
	1.96
	<0.001
	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
	13.52
	1.44
	13.69
	1.31
	198
	0.86
	1.96
	0.389
	No significant

	WM
	6.36
	0.69
	6.85
	0.78
	198
	4.75
	1.96
	<0.001
	Significant

	VLNEB
	7.08
	0.56
	6.77
	0.65
	198
	3.66
	1.96
	<0.001
	Significant

	LNEB
	7.74
	0.55
	7.39
	0.67
	198
	4.11
	1.96
	<0.001
	Significant

	rVLEM
	7.67
	0.54
	7.31
	0.68
	198
	4.23
	1.96
	<0.001
	Significant

	lVLEM
	7.74
	0.49
	7.37
	0.76
	198
	4.27
	1.96
	<0.001
	Significant

	NLA(⁰)
	85.27
	8.36
	80.17
	9.77
	198
	4.02
	1.96
	<0.001
	Significant

	e-plane UPL
	-0.14
	0.09
	-0.06
	0.23
	198
	3.53
	1.96
	<0.001
	Significant

	e-plane LL
	-0.25
	0.09
	-0.20
	0.17
	198
	2.77
	1.96
	0.005
	Significant

	URDNF
	2.53
	0.36
	2.59
	0.49
	198
	1.01
	1.96
	0.312
	No significant

	LUPL
	2.37
	0.39
	2.51
	0.52
	198
	2.21
	1.96
	0.027
	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 normal state.
	[bookmark: OLE_LINK1]Ethnic Groups
	
Paired Parameters
	Measured Parameters
	Cunningham's
Proportion
	Obtained    Proportions
	
Difference
	
Inference

	
	Pair 1
	WFEL   WE
	Three-tenth
	
	
	

	Ijaw
	WFEL & WE
	16.26         3.36
	4.88
	One-fifth (21%)
	1.52
	Very strong

	Isoko
	
	15.09         3.44
	4.52
	One-fourth (23%)
	1.08
	Very strong

	
	
	
	
	
	
	

	
	Pair 2
	THF         CL
	One-fifth
	
	
	

	Ijaw
	THF & CL
	21.52         3.58
	4.30
	One-sixth (17%)
	0.72
	Very strong

	Isoko
	
	21.73         3.88
	4.35
	One-sixth (17%)
	0.47
	Perfect

	
	
	
	
	
	
	

	
	Pair 3
	THF      VCEE
	One-tenth
	
	
	

	Ijaw
	THF & VCEE
	21.52       2.34
	2.15
	One-ninth (11%)
	0.19
	Perfect

	Isoko
	
	21.73       2.34
	2.17
	One-ninth (11%)
	0.17
	Perfect

	
	
	
	
	
	
	

	
	Pair 4
	THF       HVE
	One-fourteenth
	
	
	

	Ijaw
	THF & HVE
	21.52       1.24
	1.54
	One-seventeenth (6%)
	0.30
	Perfect

	Isoko
	
	21.73        1.30
	1.55
	One-seventeenth (6%)
	0.25
	Perfect

	
	
	
	
	
	
	

	
	Pair 5
	WFML     WM
	50%
	
	
	

	Ijaw
	WFML & WM
	14.18          6.84
	7.09
	48%
	0.30
	Perfect

	Isoko
	
	13.47          6.97
	6.74
	52%
	0.23
	Perfect

	
	
	
	
	
	
	

	
	Pair 6
	NL          EL
	Equal
	
	
	

	Ijaw
	NL & EL
	4.82        5.84
	4.82
	121%
	1.02
	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 with that of obtained facial proportion of Ijaw and Isoko females at normal 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
	3.10
	4.85
	One-fifth (19%)
	1.75
	Very strong

	Isoko
	
	15.30
	3.32
	4.59
	One-fifth (22%)
	1.27
	Very strong

	

	
	Pair 2
	THF
	CL
	One-fifth
	
	
	

	Ijaw
	THF & CL
	21.41
	3.66
	4.28
	One-sixth (17%)
	0.62
	Very strong

	Isoko
	
	21.32
	3.85
	4.26
	One-sixth (18%)
	0.41
	Perfect

	

	
	Pair 3
	THF
	VCEE
	One-tenth
	
	
	

	Ijaw
	THF & VCEE
	21.41
	2.33
	2.14
	One-ninth (11%)
	0.19
	Perfect

	Isoko
	
	21.31
	2.37
	2.13
	One-ninth (11%)
	0.24
	Perfect

	

	
	Pair 4
	THF
	HVE
	One-fourteenth
	
	
	

	Ijaw
	THF & HVE
	21.41
	1.36
	1.53
	One-sixteenth (6%)
	0.17
	Perfect

	Isoko
	
	21.32
	1.32
	1.52
	One-sixteenth (6%)
	0.20
	Perfect

	

	
	Pair 5
	WFML
	WM
	50%
	
	
	

	Ijaw
	WFML & WM
	13.52
	6.36
	6.76
	47%
	0.40
	Perfect

	Isoko
	
	13.69
	6.85
	6.84
	50%
	0.01
	Perfect

	

	
	Pair 6
	NL
	EL
	Equal
	
	
	

	Ijaw
	NL & EL
	4.70
	5.81
	4.70
	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. 









Figure 3: Bar chart showing comparison of various calculated facial parameters and total mean values of Ijaw and Isoko males at normal 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 4: Bar chart showing comparison of various calculated facial parameters and total mean values of Ijaw and Isoko females at normal 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
The desire to identify ideal facial aesthetics dates to antiquity. Greek artists sought to identify ideal facial symmetric proportions and began to formally analyse beauty. The classical Greek canons of facial balance that were developed consequently influenced anatomy scholars of the Renaissance period, and many of these form the foundation of facial analysis today by anatomical scientists. To do this, the morphometry of the facial features is compared to the vertical and horizontal dimensions of the face to create proportional relationships. At the same time, current facial phenotyping research increasingly supplements landmark-based proportional analysis with digital surface modeling and homologous topographical mapping. Wisetchat et al. (2024) showed that topographical facial modeling can recover substantially richer morphologic information than sparse landmark-only measurements, suggesting that future studies in Nigerian populations may benefit from calibrated digital or 3D workflows in addition to conventional proportional analysis. In this study, differences were observed in selected facial measurements between Ijaw participants from Bayelsa State and Isoko participants from Delta State.

In this study, nineteen anthropometric measurements of faces of the Ijaw and Isoko ethnic groups collected at the normal state were compared with those reported by Karaca et al. (2012), Kurkcuoglu et al. (2013), Legan and Burstone (1998), and Epker et al. (1998) for Turkish and North American Caucasian populations, and proportions were determined for the study population in line with the morphometric pairs used by Cunningham (1986) as reviewed by Patnaik et al. (2003). A recent photographic anthropometric study of 250 adults from Kerala also reported significant sex-related differences in 14 of 19 facial measurements, with men having wider and longer faces than women, further emphasizing the importance of interpreting facial proportions using population-specific reference data rather than relying on a single comparison population (Chitta & Malathi, 2023). Recent evidence supports the use of population-specific facial normative datasets when interpreting craniofacial proportions. A 2024 systematic review of Indian facial anthropometry reported substantial ethnic and geographic heterogeneity within a single national population, arguing against the uncritical transfer of reference values across groups (Uppada et al., 2024). Similarly, a 2023 meta-analysis of female facial anthropometric data across multiple ethnic groups found measurable inter-population variation in several facial parameters, reinforcing the need for ethnic- and population-aware interpretation of facial norms in both research and clinical contexts (Kurian et al., 2023). In addition, a 2024 comparative 3D study found that population affinity contributed strongly to facial shape variation, further supporting the value of locally derived reference data when interpreting intergroup differences (Mbonani et al., 2024).
At the normal state, all the parameters were higher in the Ijaw males, except for total facial height, height of the visible eyeball, ear length, nose length, eye width, upper lip length, and chin length, when compared with Isoko males. In the females, all the parameters were higher except chin length, the vertical distance from the centre of the eye to the bottom of the eyebrow, eye width, nose length, width of the face at mouth level, mouth width, the usual ratio between the distance the nose projects from the face, and upper lip length, when compared with Isoko females. Also, some of the higher parameters observed in Ijaw females were statistically significant (p < 0.05), except for eye width, nose length, and chin length, when compared with Isoko females.
Furthermore, the obtained proportions for both sexes in the Ijaw and Isoko ethnic groups were compared with Cunningham’s reference proportions under normal conditions. However, recent literature suggests that classical proportional canons should be interpreted cautiously and not as universal determinants of attractiveness. Contemporary reviews note that beauty perception is shaped not only by symmetry and proportion, but also by culture, social exposure, and perceptual adaptation, meaning that similarity to a historical proportion should be described as a morphometric observation rather than definitive proof of ‘beauty’ (Dimitrov & Kroumpouzos, 2023). Likewise, recent psychosocial literature emphasizes that beauty judgments are fluid and socially mediated, especially in the context of digital media, which further supports a cautious interpretation of universal-beauty claims in anthropometric studies (Laughter et al., 2023). Overall, several measured parameters showed either close agreement or strong correspondence with Cunningham’s reference proportions. The width of face at eye level (WFEL) of the Ijaw males showed higher mean values than those of the Isoko males, with a significant difference; however, both values were higher when compared with those of the American Caucasians, Malaysian Indians and the Turkish adult males, respectively (Karaca et al., 2012). The mean chin length of the Ijaw males was lower than that of the Isoko males, with a significant difference; both were higher than the value of the Turkish as reported by Kurkcuoglu et al. (2013). Karaca et al. (2012) reported that eye width was greater in Turkish adult males than in American Caucasians and Malaysian Indians. In the present study, the mean eye width of Ijaw males was lower than that reported for Turkish adult males, whereas the mean value for Isoko males was slightly higher. Nasal morphology is one of several facial features that may vary across populations and can be described in comparative anthropometric studies without implying racial typologies (Wen et al., 2015; Farkas et al., 2005). The mean nose length of the Ijaw males was lower than that of the Isoko males, with no significant difference. However, the mean nose length in Turkish adult males was higher than that of both groups and was similar to the mean values reported for American Caucasians (Farkas, 1994). The mean ear length of the Ijaw males was lower than that of the Isoko males, with no significant difference, but it was higher than the values reported for American Caucasians and Turkish adults (Karaca et al., 2012). The width of the face at mouth level was higher in the Ijaw males than in the Isoko males, and the difference was significant (p < 0.05); however, both values were higher than those reported for Turkish adult males (Karaca et al., 2012). The width of the mouth in Ijaw males was lower than that in Isoko males, although the difference was not statistically significant. However, the mean mouth width of Ijaw males was higher than the values reported for Turkish adult males and American Caucasians (Karaca et al., 2012). The nasolabial angle, which reflects the relationship between the nasal base and the upper lip, is clinically relevant in orthodontic diagnosis and treatment planning because its magnitude depends on the anteroposterior position and inclination of the upper anterior teeth and may be altered by orthodontic treatment or orthognathic surgery (Wamalwa et al., 2011). Nasolabial angle showed no significant difference (p > 0.05), and the mean value was higher in Ijaw males (81.32) than in Isoko males (79.43). When compared with the Garo population, the mean nasolabial angle reported for Garo participants was higher than those observed in both Ijaw and Isoko males. The values recorded in the present study were also lower than some values reported for Caucasian and Asian populations (Wen et al., 2015; Reddy et al., 2011; Anic-Milosevic et al., 2008; Legan and Burstone, 1980).
The Ricketts e-plane value for the upper lip was higher in Ijaw males than in Isoko males, and the difference was statistically significant. However, higher mean values have been reported for Turkish and North American Caucasian populations (Legan & Burstone, 1980). Also, the Ricketts e-plane value of the lower lip (e-plane LL) was higher in Ijaw males than in Isoko males, and the difference was significant. When compared with Turkish and North American Caucasian values, it showed a higher value, as reported by Legan and Burstone (1980). The usual ratio between the distances at which the nose projects from the face showed that the mean value was lower in Ijaw males than in Isoko males, but much higher than in North American Caucasians and Turkish males (Karaca et al., 2010). Furthermore, Ijaw males showed lower mean values for upper lip length (LUPL) than Isoko males. Both values were higher than the mean value reported for Turkish males, whereas the corresponding value for North American Caucasians was higher still (Epker et al., 1998).
The mean width of the face at eye level (WFEL) was higher in Ijaw females than in Isoko females, and the difference was statistically significant. Both groups also showed higher values than those reported for Turkish females and North American Caucasian females (Karaca et al., 2012). The mean chin length (CL) of the Ijaw females was lower than that of the Isoko females, and the difference was significant; both values were also higher than those reported for Turkish females by Kurkcuoglu et al. (2013). The mean eye width (WE) of the Ijaw females was lower than that of the Isoko females, and the difference was significant; on comparison, Turkish females showed a higher value than the other groups, whereas North American Caucasian females showed a lower value. The mean nose length (NL) of the Ijaw females was lower than that of the Isoko females, with no significant difference; Turkish females showed a higher mean value, while the North American Caucasian female value was higher than that of the Ijaw females but lower than that of the Isoko females (Karaca et al., 2012). The mean ear length (EL) of the Ijaw females was higher than that of the Isoko females; however, Turkish females had higher mean values, and North American Caucasian females also showed higher values (Karaca et al., 2012). Ijaw females showed a lower width of the face at mouth level (WFML) than Isoko females, although the difference was not statistically significant. Turkish females showed lower mean values than both groups (Karaca et al., 2012). The width of the mouth (MW) of the Ijaw females was lower than that of the Isoko females, and the difference was significant. In comparison, Turkish females and North American Caucasian females showed lower mean values, as reported by Karaca et al. (2012). The nasolabial angle (NLA) showed higher values in Ijaw females than in Isoko females, with a significant difference; however, values reported for North Indian females, Turkish females, and North American Caucasians were higher (Reddy et al., 2011; Malkoc et al., 2009; Anic-Milosevic et al., 2008; Legan and Burstone, 1980). The mean Ricketts e-plane value of the upper lip (e-plane UPL) in the Ijaw females was lower than that of the Isoko females, with a significant difference, while Turkish females and North American Caucasian females showed higher mean values (Legan and Burstone, 1980). The Ricketts e-plane value of the lower lip (e-plane LL) was higher in the Ijaw females than in the Isoko females, with a significant difference, whereas the Caucasian female population showed lower mean values (Legan and Burstone, 1980). The usual ratio between the distances the nose projects from the face (URDNF) in the Ijaw females was lower than that of the Isoko females, with no significant difference; Turkish females and North American Caucasian females showed lower values than those reported by Karaca et al. (2012). The upper lip length (LUPL) of the Ijaw females showed a lower mean value than that of the Isoko females, with a significant difference, while Turkish females and North American Caucasian females showed lower mean values on comparison with Epker et al. (1998).  
The Ijaw males had a lower facial height (21.52 ± 0.09) and a higher width of the face at eye level (16.26 ± 0.09), whereas the Isoko males had a higher facial height (21.73 ± 0.14) and a lower width of the face at eye level (15.26 ± 0.17) at the normal state. The width of the eye (WE) in Ijaw males was two-tenths (2/10), which is 21% of the width of the face at eye level (WFEL), while in Isoko males it was one-fourth (1/4), which is 23% of the width of the face at eye level. This implies that there is a very strong relationship between the width of the eye of the Ijaw and Isoko males when compared with Cunningham’s proportion of three-tenths of the width of the face at eye level. Both Ijaw and Isoko males had a chin length (CL) of one-sixth (1/6), which is 17% of the total height of the face (THF). This implies that there is a very strong relationship for the chin length of the Ijaw males and a perfect relationship for that of the Isoko males when compared with Cunningham’s proportion of one-fifth of the total height of the face. Another notable finding is that the vertical distance from the centre of the eye to the bottom of the eyebrow (VCEE) for both Ijaw and Isoko males was one-ninth (1/9), which is 11% of the total height of the face. This implies that there is a perfect correlation between the vertical distance from the centre of the eye to the bottom of the eyebrow for both Ijaw and Isoko males when compared with Cunningham’s proportion of one-tenth of the total height of the face in this study. In addition, the height of the visible eye (HVE) was proportional in both Ijaw and Isoko males, being one-seventeenth (1/17), which is 6% of the total height of the face. This implies that there is a perfect relationship between the height of the visible eye for both Ijaw and Isoko males when compared with Cunningham’s proportion of one-fourteenth of the total height of the face. Cunningham’s proportion for the width of the mouth (WM) is 50% of the width of the face at mouth level, but in this study it was 48% for Ijaw males and 52% for Isoko males, implying a perfect relationship of mouth width when compared with Cunningham’s proportion. Furthermore, the nasal and ear lengths of Ijaw males were 4.82 cm and 5.84 cm, respectively, which is 121%, while those of the Isoko males were 4.93 cm and 5.86 cm, respectively, which is 119%. This implies that there is a very strong relationship in both ethnic groups when compared with Cunningham’s proportion. However, this study does not agree with De La Cruz (2011), who stated that “for a beautiful face the length of the ears should be equal to the length of the nose.” However, the findings agree with Ogbe and Bob-Manuel (2026).
It was observed that Ijaw females had a higher facial height (21.41 ± 0.11) and a greater width of the face at eye level (16.18 ± 0.12) than Isoko females in Delta State, who had a lower facial height (21.32 ± 0.09) and a lower width of the face at eye level (15.30 ± 0.11) at the normal state. Both Ijaw and Isoko females had an eye width (WE) of two-tenths (2/10), which is 19% of the width of the face at eye level. This implies that there is a very strong relationship between the eye width of the Ijaw and Isoko females when compared with Cunningham’s proportion, which is three-tenths of the width of the face at eye level. Both Ijaw and Isoko females had a chin length (CL) of one-sixth (1/6), which is 17% and 18% of the total height of the face (THF), respectively. This implies that there is a perfect relationship between the chin length of the Ijaw and Isoko females when compared with Cunningham’s proportion, which is one-fifth of the total height of the face. Another notable finding is that the vertical distance from the centre of the eye to the bottom of the eyebrow (VCEE) for both Ijaw and Isoko females was one-ninth (1/9), which is 11% of the total height of the face. This implies that there is a perfect correlation between the vertical distance from the centre of the eye to the bottom of the eyebrow for both Ijaw and Isoko females when compared with Cunningham’s proportion, which is one-tenth of the total height of the face in this research. In addition, the height of the visible eye (HVE) was proportional for both Ijaw and Isoko females when compared with Cunningham’s proportion, which is one-fourteenth of the total height of the face. Cunningham’s proportion for the width of the mouth (WM) is 50% of the width of the face at mouth level, but in this research it was found to be 47% for Ijaw females and 50% for Isoko females, which corresponds with Cunningham’s proportion and implies that there was a perfect relationship for the width of the mouth when compared with Cunningham’s proportion. Furthermore, the nose and ear lengths of Ijaw females were 4.70 cm and 5.81 cm, respectively, which is 123%, while those of the Isoko females were 4.82 cm and 5.74 cm, respectively, which is 119%. This implies that there is a very strong relationship in both ethnic groups when compared with Cunningham’s proportion. However, this study does not agree with the findings of De La Cruz (2011).

CONCLUSION
In males, most facial parameters were higher in the Ijaw group, except for total facial height, height of the visible eyeball, ear length, nose length, eye width, upper lip length, and chin length, which were higher in the Isoko group. In females, most parameters were also higher in the Ijaw group, except for chin length, the vertical distance from the centre of the eye to the bottom of the eyebrow, nose length, eye width, width of the face at mouth level, mouth width, the usual ratio between the distance the nose projects from the face, and upper lip length, which were higher in the Isoko group. These findings provide baseline comparative anthropometric data for Ijaw and Isoko participants in Nigeria. Both groups showed facial proportions that were relatively close to Cunningham’s reference values, indicating similarity in selected proportional relationships within this sample. However, these findings should be interpreted as population-specific morphometric observations rather than as evidence of a universal standard of beauty, since attractiveness is influenced by cultural, demographic, and individual factors. Knowledge of the facial characteristics of the Ijaw and Isoko ethnic groups may be useful in descriptive anthropometry and may also provide supportive reference data for clinical assessment, including orthodontic, reconstructive, and craniofacial practice. Nevertheless, the present comparative approach should not be used as a standalone method for ranking attractiveness or selecting winners in beauty pageants.
Limitations and Future Research
This study has some limitations that should be considered when interpreting the findings. First, the sample was restricted to university students from selected institutions and may not fully represent the wider Ijaw and Isoko populations in terms of age, socioeconomic background, or regional variation. Second, although the study used photographic assessment, the measurements were derived from printed A4 photographs and manual ruler-based procedures, which may introduce scaling and measurement error when compared with calibrated digital or three-dimensional systems. Third, the study did not report intra-observer or inter-observer reliability, making it difficult to estimate the reproducibility of the facial measurements. Fourth, the operationalisation of “beauty” relied largely on comparison with Cunningham’s proportional standards rather than on independent attractiveness ratings from validated panels or culturally grounded assessment tools. Therefore, the results are better interpreted as comparative anthropometric observations than as definitive evidence of facial attractiveness. 
Future research should include larger and more diverse samples from multiple Nigerian ethnic groups and should employ calibrated digital imaging or 3D stereophotogrammetry. Subsequent studies should also assess measurement reliability, apply more robust statistical approaches with effect sizes and confidence intervals, and separate anthropometric description from attractiveness evaluation by incorporating blinded raters or validated perception-based instruments. Such improvements would provide stronger population-specific facial norms and more rigorous evidence for clinical, anthropological, and aesthetic interpretation.
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Ijaw males	THF	WFEL	CL	VCEE	HVE	WE	NL	EL	WFML	WM	VLNEB	LNEB	rVLEM	lVLEM	NLA (⁰)	e-plane UPL	e-plane LL	URDNF	LUPL	21.515000000000001	16.260899999999989	3.5840999999999998	2.3384999999999967	1.2401	3.3571	4.8245999999999833	5.8381999999999996	14.178700000000001	6.8373999999999997	7.1900999999999975	7.7891000000000004	7.8526999999999996	7.8559999999999945	81.315100000000001	-0.16850000000000023	-0.28570000000000001	2.703500000000008	2.5173000000000001	 Isoko males	THF	WFEL	CL	VCEE	HVE	WE	NL	EL	WFML	WM	VLNEB	LNEB	rVLEM	lVLEM	NLA (⁰)	e-plane UPL	e-plane LL	URDNF	LUPL	21.725399999999919	15.0853	3.8817999999999997	2.3418999999999977	1.2978999999999952	3.4363999999999977	4.9306000000000134	5.8632	13.469700000000024	6.9690000000000003	7.0707000000000004	7.4937000000000014	7.6586999999999996	7.6767000000000003	79.426400000000001	-9.1000000000000025E-2	-0.18890000000000062	3.2888999999999999	2.6253000000000002	Ijaw females	THF	WFEL	CL	VCEE	HVE	WE	NL	EL	WFML	WM	VLNEB	LNEB	rVLEM	lVLEM	NLA(⁰)	e-plane UPL	e-plane LL	URDNF	LUPL	21.413499999999942	16.176400000000001	3.6644999999999999	2.3293999999999997	1.3593999999999964	3.1025999999999998	4.7009999999999996	5.8141999999999845	13.5167	6.3574999999999955	7.0753000000000004	7.742	7.6714000000000002	7.7443	85.271600000000007	-0.13700000000000001	-0.25060000000000004	2.5297999999999998	2.3743999999999987	 Isoko females	THF	WFEL	CL	VCEE	HVE	WE	NL	EL	WFML	WM	VLNEB	LNEB	rVLEM	lVLEM	NLA(⁰)	e-plane UPL	e-plane LL	URDNF	LUPL	21.323499999999989	15.304	3.8543999999999987	2.3744999999999967	1.3242	3.3235999999999999	4.8216000000000001	5.7366000000000152	13.6853	6.8483000000000001	6.7650999999999986	7.3853	7.3090000000000002	7.3738999999999999	80.173399999999958	-6.4100000000000004E-2	-0.1996	2.5872000000000002	2.5081000000000002	
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Fig. 3.5A: Shows the chin length measured in anterior view at normal state. B. The chin length measured in
anterior view at normal smiling state.




