


THE HERITABILITY OF FACIAL MORPHOGENIC TRAITS AMONG THE IJAW PEOPLE OF YENAGOA: DIMPLE, PHILTRUM, GAP TEETH AND MENTOLABIAL SULCUS
Abstract
Background: Facial morphogenetic traits such as dimples, philtrum depth, midline diastema (gap teeth), and mentolabial sulcus morphology are genetically influenced anatomical features that contribute to craniofacial variability and are useful in anthropological identification and inheritance studies. However, there is limited information on their heritability patterns among indigenous Nigerian populations.
Aim: This study investigated the heritability patterns of selected facial morphogenetic traits among the Ijaw people of Yenagoa, Bayelsa State, Nigeria.
Materials and Methods: A descriptive cross-sectional observational study was conducted among 150 participants drawn from Ijaw families using a simple random sampling technique. Data on the presence and distribution of dimples, philtrum depth, gap teeth, and mentolabial sulcus morphology were collected from parents and their first and second children through direct visual assessment under standard conditions. Statistical analysis was performed using SPSS version 25 with chi-square tests at a 95% confidence interval to determine inheritance associations between parents and offspring.
Results: The findings showed generally low prevalence of gap teeth and facial dimples among parents and their offspring. Average mentolabial sulcus depth was the most frequently observed pattern across families, while shallow philtrum depth predominated among both parents and children. No statistically significant association was observed in the inheritance of gap teeth and mentolabial sulcus between parents and offspring (p > 0.05). However, significant associations were identified in selected patterns of philtrum inheritance among second children and in the absence of dimples among both first and second children (p < 0.05), suggesting partial hereditary influence.
Conclusion: Facial morphogenetic traits among the Ijaw population demonstrate variable inheritance patterns, with some traits showing significant familial association. These findings provide important baseline anthropogenetic data useful for craniofacial research, forensic anthropology, and population-based genetic studies in Nigerian ethnic groups.
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INTRODUCTION
Background of Study 
Facial morphologic differences are described in studies of different populations because the craniofacial complex, especially the face, is one of the most varying parts of the human body (Agbolade et al., 2020). The evaluation of facial soft tissue has become an essential component of patient assessment for facial esthetics, cosmetic dentistry, and reconstructive surgeries (Vaid and Adel, 2023).
Gap teeth is the most commonly applied to an open space between the upper incisors, that is, maxillary midline diastema (gap teeth), being the most common of all the various types (Soman et al., 2025; Onyejaka et al., 2021). True midline diastema has been defined as the one without periodontal/periapical involvement and with the presence of all anterior teeth in the arch (Naini, 2025). A possible genetic basis has been suggested for diastema, with a greater role of environmental factors in the Black, than the White population (Mohammed, 2025).
The Philtrum plays a key role in the appearance of the upper lip and nostril sill. Therefore, construction of the philtrum is crucial for attaining a natural appearance of the lip. The philtrum, which derive from the Greek word philtron meaning “love potion” is the most characteristic feature of the upper lip, helping to create a natural appearance of the lip (Deng and Wang, 2026; Xie et al., 2025).
Mentolabial sulcus (also known as labiomental fold) is one of the most important esthetic parameters of the lower face (Gibilaro, 2013). In frontal view, the visible indentation responsible for the separation of the lower lip from the chin is known as the mentolabial groove or crease (Logeswari et al., 2021). In the lateral view, it is evident forming the transition from the lower lip to the soft-tissue chin (Carlino, 2025).
Within the sulcus angle, an inclination of the lower lip in relation to the true horizontal line through sublabiale is known as the upper component, whereas the inclination of the soft-tissue chin to the true horizontal line through sublabiale is known as the lower component (Samizadeh, 2022; Naini, 2011).
Dimples are small, noticeable indentations that appear on the skin's surface. It is inherited as dominate trait and may appear unilaterally or bilaterally in both sexes taken. Anatomically double or bifid zygomaticus muscles are responsible for facial dimples. This facial muscle enclosure within the dermis causes a dermal tethering effect (Saadat & Sykes, 2026; Wei et al., 2023).
Dimple can be shallow or deep, the deep dimple on the cheek looks more attractive than shallow dimple whereas the shallow dimple on the chin gives adorable look. Dimples make the smile more prominent, which increase the perception of expressions and facial beauty. The etiology of facial dimple occurrence is unknown. It is thought to be inherited in an autosomal dominant fashion (Omotoso et al., 2010).
Aim and Objectives of Study
General Objective
The general objective of this study was to determine the morphology of the dimple, gap teeth, philtrum, and mentolabial sulcus among individuals of the Ijaw ethnic group in Yenegoa, Bayelsa State, Nigeria. 
MATERIALS AND METHODS
Study Design
This study was a descriptive cross-sectional observational study conducted among the Ijaw population residing in Yenagoa, Bayelsa State, Nigeria, to evaluate the heritability patterns of selected facial morphogenetic traits, including dimples, philtrum depth, gap teeth, and mentolabial sulcus morphology. It adopted a family-based comparative observational approach involving parent–offspring trait assessment within nuclear family units.
Study Population   	
The study consisted of both male and female individuals from Yenegoa who are from the Ijaw ethnic group.
Study Area	
This study was carried out in Yenegoa, Bayelsa State, Nigeria. 
Yenagoa is a Local Government Area in Bayelsa State, Nigeria. Its headquarters are in the town of Yenagoa (the State capital) in the south of the area at 4°55′29″N 6°15′51″E.  The LGA has an area of 706 km² and a population of 352,285 at the 2006 census.
Sample and Sampling technique
A total of 150 participants were selected using a simple random sampling technique from eligible individuals of Ijaw ancestry residing in Yenagoa.
Data Collection
Data on the dimple, mentolabial sulcus, philtrum, and gap teeth was collected by means of a data collection sheet. The data sheet helped to gather information regarding the prevalence of dimple and gap teeth, the location of the gap teeth, the depth of the mentolabial sulcus, philtrum and also if the dimple is unilateral or bilateral. It was also designed to obtain relevant socio-demographic characteristics of the respondents.
Trait Assessment Criteria
Facial morphogenetic traits were assessed through direct visual inspection with participants in an upright anatomical position under adequate illumination. Dimples were identified as visible indentations present on one or both cheeks during facial expression. Philtrum depth was categorised as deep when a clearly defined vertical groove was present between prominent philtral ridges and shallow when the groove appeared flattened or minimally depressed. Gap teeth were identified as the presence of a visible midline spacing between the upper central incisors. Mentalolabial sulcus morphology was categorised based on the visible groove depth between the lower lip and chin region as either shallow or deep.
Protocol of Data Collection
The following parameters were collected with the aid of the data collection sheet.
Parents (Father and Mother), Children (1st and 2nd child), Dimple, Mentolabial sulcus, Philtrum depth and Gap teeth.
Selection Criteria
Inclusion Criteria 
· Males and females who were in Yenegoa, are from the Ijaw ethnic group and were willing to participate.
· Males and females between the ages of 18 and 45 years who were willing to participate.
· Subjects without Facial deformity. 
· Subjects with no obvious sign of previous trauma to the teeth. 
Exclusion Criteria 
· Individuals who were not from the Ijaw ethnic group.
· Individuals who refused to participate. 
Ethical Consideration
Ethical clearance/approval was obtained from the Ethical Committee of the Department of Human Anatomy and Cell Biology. Before data collection, the subjects were informed of the nature and purpose of the study, and only those who gave their consent participated in the study, as well as from parents or guardians on behalf of minor participants.
Data Analysis
The data obtained were subjected to Statistical Package for Social Sciences (SPSS version 25). The mean and standard deviation were calculated, at a 95% confidence interval, and a P value less than 0.05 was also considered to be statistically significant. Chi-square test was also used for inferential statistics. To evaluate heritability patterns of the selected facial morphogenetic traits, comparisons were made between parents and their first and second children within each participating family unit. The presence or absence, as well as the morphological classification of dimples, philtrum depth, gap teeth, and mentolabial sulcus, were recorded for each participant and analysed across generations. Parent–offspring concordance patterns were assessed to determine trait similarity within families.

PRESENTATON OF RESULTS
This chapter presents information on the outcomes of the research instrument that was administered by the researcher. The data was collected from 150 respondents and analyzed using frequency and percentage count.
The first part of this chapter describes the morphogenic traits of the respondents. In the second part, the research findings on the heritability of the morphogenic traits are presented. 
Figure 1:	Prevalence of Gap Teeth among Both Parents
 
	The figure above shows the prevalence of gap tooth among both parents’. It was seen that there was a low prevalence in the father and mother (n=29, 19.3% and n=27, 18.0% respectively).
Figure 2:	Prevalence of Gap Teeth among the 1st and 2nd Child

	As shown in the figure above, the prevalence of gap tooth among both the first and second children was also low (n=38, 25.3%, and n=31, 20.7% respectively).
Figure 3:	Prevalence of Mentolabial Sulcus Depth among Both Parents


The prevalence of the mentolabial sulcus is shown in the figure above. It can be seen that the most prevalent depth in both parents was the average type, followed by the shallow and deep depth (n=86, 57.3%, n=38, 25.3%, and n=26, 17.3% in the father; n=83, 55.3%, n=42, 28.0%, and n=25, 16.7% respectively).
Figure .4:	Prevalence of Mentolabial Sulcus Depth among the 1st and 2nd Child

	It can be seen from the figure above that the most prevalence depth of mentolabial sulcus in both children was the average type (n=83, 55.3%, and n=81, 54.0% respectively), followed by the shallow depth (n=44, 29.3%, and n=51, 34.0% respectively). The least depth of mentolabial sulcus encountered in both children was the deep type (n=23, 15.3%, and n=18, 12.0% respectively).
Figure 5:	Prevalence of Philtrum Depth among Both Parents
 
	The figure above showed that from the 150 subjects used, the most prevalent depth of the philtrum in both parents was the shallow depth (n=87, 58%, and n=94, 62.7% respectively). The least philtrum depth in both parents was the deep depth (n=63, 42%, and n=56, 37.3% respectively).
Figure 6:	Prevalence of Philtrum Depth among the 1st and 2nd Child
	Figure 6 above showed that the prevalent philtrum depth in the 1st child was the shallow depth (n=89, 59.3%) while the deep depth had a lower prevalence of 61 (40.7%). The figure also showed that in the 2nd child, the prevalent philtrum depth in the 2nd child was the shallow depth (n=83, 55.3%) while the deep depth had a lower prevalence of 67 (44.7%).
Figure 7:	Prevalence of Dimple among Both Parents
 
	The figure above showed that the prevalence of dimple among both parents was not high (22% in father and 28.7% in mother).
Figure 8:	Prevalence of Dimple among the 1st and 2nd Child
	Figure 8 showed the prevalence of dimple among the 1st and 2nd child. It showed that the prevalence of facial dimple among both children was low (n=25.3% and 30.7% respectively).
Table 1:	Hereditary of Gap Teeth in the 1st Child

	Mother
	Father
	1st Child
	P value

	
	
	Absent
	Present
	

	Absent
	Absent
Present
	74 (77.9%)
21 (21.1%)
	22 (78.6%)
6 (21.4%)
	0.331

	Present
	Absent
Present
	15 (88.2%)
2 (11.8%)
	10 (100%)
0 (0%)
	0.111

	Total
	112
	38
	0.083



The table above showed that the presence of absence of gap tooth in either parents affected the presence or absence of gap tooth in the first child. However, there was no statistical association between the presence or absence of gap tooth between parents and the first child (p>0.05).



Table 2:	Hereditary of Gap Teeth in the 2nd Child

	Mother
	Father
	2nd Child
	P value

	
	
	Absent
	Present
	

	Absent
	Absent
Present
	81 (81.0%)
19 (19.0%)
	15 (65.2%)
8 (34.8%)
	0.038

	Present
	Absent
Present
	19 (100%)
0 (0%)
	6 (75%)
2 (25%)
	0.610

	Total
	123
	27
	0.083



The table above showed the hereditary of gap tooth in the second child. It was seen that when gap tooth was absent in both parents the incidence of gap tooth in the second tooth was very low. However, the prevalence of gap tooth was present in the parents, it increased the likelihood of acquiring gap tooth. There was no significant association in the presence of gap tooth between that of parents (p>0.05). There was however a significant association in the presence of gap tooth between that of parents (p>0.05).



Table 3:	Hereditary of Mentolabial Sulcus in the 1st Child

	Mother
	Father
	
	1st Child
	P value

	
	
	Average
	Deep
	Shallow
	

	Average
	Average
Deep
Shallow
	25 (55.6%)
9 (20.0%)
11 (24.4%)
	8 (53.3%)
6 (40%)
1 (6.7%)
	15 (65.2%)
1 (4.3%)
7 (30.4%)
	0.114

	Deep
	Average
Deep
Shallow
	6 (40%)
1 (6.7%)
8 (53.3%)
	3 (75%)
0 (0%)
1 (25%)
	3 (50%)
2 (33.3%)
1 (16.7%)
	0.293

	Shallow
	Average
Deep
Shallow
	16 (69.6%)
3 (13.0%)
4 (17.4%)
	3 (75.0%)
0 (0%)
1 (25%)
	7 (46.7%)
4 (26.7%)
4 (26.7%)
	0.276

	Total
	83
	23
	44
	0.447



As seen in the table above, the most common depth of mentolabial sulcus in the 1st child was the average depth. It was also seen that there was no significant association in the hereditary of mentolabial sulcus in the first child (p>0.05).
Table 4:	Hereditary of Mentolabial Sulcus in the 2nd Child

	Mother
	Father
	
	2nd Child
	P value

	
	
	Average
	Deep
	Shallow
	

	Average
	Average
Deep
Shallow
	37 (71.2%)
7 (13.5%)
8 (15.4%)
	4 (40%)
6 (60%)
0 (0%)
	7 (33.3%)
3 (14.3%)
11 (52.4%)
	0.730

	Deep
	Average
Deep
Shallow
	8 (88.9%)
0 (0%)
1 (11.1%)
	4 (57.1%)
0 (0%)
3 (42.9%)
	0 (0%)
3 (33.3%)
6 (66.7%)
	0.128

	Shallow
	Average
Deep
Shallow
	16 (80.0%)
2 (10.0%)
2 (10%)
	0 (0.0%)
1 (100%)
0 (0%)
	10 (47.6%)
4 (19%)
7 (33.3%)
	0.447

	Total
	81
	18
	51
	0.447



As seen in the table above, the most common depth of mentolabial sulcus in the 2nd child was the average depth. It was also seen that there was no significant association in the hereditary of mentolabial sulcus in the second child (p>0.05).
Table 5:	Hereditary of Philtrum in the 1st Child

	Mother
	Father
	1st Child
	P value

	
	
	Deep
	Shallow
	

	Deep
	Deep
Shallow
	12 (46.2%)
14 (53.8%)
	8 (26.7%)
22 (73.3%)
	0.078

	Shallow
	Deep
Shallow
	24 (68.6%)
11 (31.4%)
	19 (32.2%)
40 (67.8%)
	0.591

	Total
	61
	89
	0.229



As seen in the table.4 above, the most common depth of the philtrum in the 1st child is the shallow depth. When both parents had the deep philtrum depth, the deep philtrum was prevalent in the 1st child. However, when the shallow philtrum was present in both parents, the shallow philtrum was prevalent in the 1st child. It was also seen that there was no significant association in the hereditary of philtrum in the first child (p>0.05).

Table 6:	Hereditary of Philtrum in the 2nd Child

	Mother
	Father
	2nd Child
	P value

	
	
	Deep
	Shallow
	

	Deep
	Deep
Shallow
	12 (46.2%)
14 (53.8%)
	8 (26.7%)
22 (73.3%)
	0.706

	Shallow
	Deep
Shallow
	17 (41.5%)
24 (58.5%)
	26 (49.1%)
27 (50.9%)
	0.046

	Total
	18
	51
	0.229



As seen in the table above, the most common depth of the philtrum in the 2nd child is the shallow depth. When both parents had the deep philtrum depth, the deep philtrum was prevalent in the 2nd child. However, when the shallow philtrum was present in both parents, the shallow philtrum was prevalent in the 2nd child.  It was also seen that there was no significant association in the hereditary of philtrum in the second child (p>0.05) when the shallow philtrum was prevalent. However, there was a significant association in the hereditary of philtrum in the second child (p<0.05) when the deep philtrum was prevalent.
Table 7:	Hereditary of Dimple in the 1st Child

	Mother
	Father
	1st Child
	P value

	
	
	Absent
	Present
	

	Absent
	Absent
Present
	61 (74.4%)
21 (25.6%)
	16 (64%)
9 (36%)
	0.028

	Present
	Absent
Present
	28 (93.3%)
2 (6.7%)
	12 (92.3%)
1 (7.7%)
	0.060

	Total
	112
	38
	0.005



The table above showed the hereditary of dimple in the first child. The prevalence of the facial dimple was low. When the dimple was absent in both parents, the prevalence was low in the first child. There was however a significant association in the dimple when it was absent in the first child (p<0.05). The table also showed that there was no a significant association in the dimple when it was present in the first child (p>0.05).
Table .8:	Hereditary of Dimple in the 2nd Child

	Mother
	Father
	2nd Child
	P value

	
	
	Absent
	Present
	

	Absent
	Absent
Present
	56 (70.0%)
24 (30.0%)
	21 (77.8%)
6 (22.2%)
	0.009

	Present
	Absent
Present
	23 (95.8%)
1 (4.2%)
	17 (89.5%)
2 (10.5%)
	0.303

	Total
	123
	27
	0.005



The table 7 above showed the hereditary of dimple in the second child. The prevalence of the facial dimple was also low. When the dimple was absent in both parents, the prevalence was low in the first child, and when the dimple was present in both parents, the prevalence was however not high. There was however a significant association in the dimple when it was absent in the second child (p<0.05). The table also showed that there was no a significant association in the dimple when it was present in the second child (p>0.05).

Discussion
A total of 150 subjects were used for this study. The subjects comprised of both information about the parents and their first two children.
Heritability of Gap Teeth
The study showed that the prevalence of gap tooth among both parents was low. It also showed that the prevalence of gap tooth among both the first and second children was also low. The presence of absence of gap tooth in either parent affected the presence or absence of gap tooth in the first and second child. However, there was no statistical association between the presence or absence of a gap tooth between parents and the first child (p>0.05).
The study by Omotoso and Kadir (2009), who also found a low prevalence of gap tooth, and that close to two-thirds (p>0.05) of the cases of diastema were inherited, supported the findings of this study. The findings were also supported by those of Amin et al. (2021), Anibor (2016), and Rabia et al., (2015) who reported that the incidence of gap tooth was low. These similarities seen seen showed that the incidence of diastema is low.
Heritability of Mentolabial Sulcus
This present study showed that the most prevalent depth in both parents was the average type, followed by the shallow and deep depth. The most prevalent depth of mentolabial sulcus in both children was the average type, followed by the shallow depth, and the deep depth. This findigs were not in harmony with that of Manish et al., (2019) who reported that the deep mentolabial sulcus was more prevalent, followed by the shallow and average mentolabial sulcus. However, the study by Dinesh et al., (2018) and Rokaya et al., (2013) who reported that the average mentolabial sulcus was more predominant supported the findings of this study.
It was also seen that there was no significant association in the hereditary of mentolabial sulcus in the first child (p>0.05). 
Heritability of Philtrum
It was seen in this current study that the most prevalent depth of the philtrum in both parents was the shallow depth while the least philtrum depth in both parents was the deep depth. The prevalent philtrum depth in the both the 1st child and 2nd child was the shallow depth while the deep depth had a lower prevalence. It was also seen that there was no significant association in the hereditary of philtrum in the first child (p>0.05). There was a significant association in the hereditary of philtrum in the second child (p<0.05) when the shallow philtrum was prevalent. However, there was no significant association in the hereditary of philtrum in the second child (p<0.05) when the deep philtrum was prevalent. The findings of this study agree with those of Chris-ozoko and Jaiyeoba-Ojigho (2020), showing that philtrum morphology is inherited across generations but does not follow a strict Mendelian pattern. While it was reported that the deep philtrum appeared more dominant, this study found that the shallow philtrum was more common and showed stronger hereditary association among second children. 
Heritability of Dimple
The prevalence of dimple among both parents in this study was not high. The prevalence of facial dimple among both children was also low. There was however a significant association in the dimple when it was absent in the first and second child (p<0.05). However, there was no a significant association in the dimple when it was present in the first  and second child (p>0.05). The prevalence of dimple which was found to be low in this study was supported by that of Mahabaleshwara et al., (2019) who reported that the prevalence of dimple was low. The study by Anibor (2016) and Kooffreh et al., (2015) who also saw a low prevalence of dimple also supported the findings of this study.
Conclusion
This study demonstrated that selected facial morphogenetic traits among the Ijaw population of Yenagoa show variable inheritance patterns, with significant parent–offspring associations observed particularly in philtrum morphology and absence of dimples, while gap teeth and mentolabial sulcus showed no significant inheritance relationship. These findings highlight the complex nature of craniofacial trait transmission and underscore the importance of family-based morphogenetic studies in understanding population-specific hereditary characteristics. The study contributes valuable baseline anthropogenetic reference data for Nigerian populations and supports the relevance of facial morphogenetic traits in forensic identification and future craniofacial genetic research.
Contribution to Knowledge
This study provides baseline anthropogenetic data on the heritability patterns of selected facial morphogenetic traits, dimples, philtrum depth, midline diastema (gap teeth), and mentolabial sulcus, among the Ijaw population of Yenagoa, Bayelsa State, Nigeria. Unlike previous studies that primarily reported distribution patterns of these traits within general populations, the present study adopted a family-based comparative approach to evaluate parent–offspring concordance across generations. The findings therefore contribute novel insight into inheritance relationships of these morphogenetic traits within an indigenous Nigerian ethnic group. Additionally, the study expands the existing database of craniofacial morphological variation useful for forensic identification, anthropological profiling, and future genetic studies involving Nigerian populations.
Limitations of the study
This study has some limitations that should be considered when interpreting the findings. The assessment of facial morphogenetic traits was based primarily on direct visual observation without the use of standardized morphometric instruments, which may introduce observer-related bias. In addition, the study population was restricted to selected Ijaw families residing in Yenagoa, Bayelsa State, which may limit the generalizability of the findings to other Ijaw communities or broader Nigerian populations. The relatively modest sample size and cross-sectional observational design also limit the ability to establish definitive genetic transmission patterns across multiple generations. Furthermore, environmental influences that may affect craniofacial trait expression were not evaluated in this study. Despite these limitations, the findings provide valuable baseline anthropogenetic data for future population-based inheritance studies.
Recommendation
It is recommended that future studies expand the present research through larger multigenerational sampling frameworks across diverse Nigerian ethnic populations to further clarify inheritance patterns of facial morphogenetic traits. The integration of quantitative craniofacial morphometric techniques and molecular genetic analysis is also suggested to strengthen the interpretation of hereditary influences observed in this study. Furthermore, comparative regional studies may help establish national reference databases useful for forensic identification and anthropological profiling. The findings of this study therefore provide a foundation for future interdisciplinary investigations in craniofacial genetics and forensic anthropology within indigenous African populations.
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Average	
Mentolabial Sulcus 1st child	Mentolabial Sulcus  2nd child	83	81	Deep	
Mentolabial Sulcus 1st child	Mentolabial Sulcus  2nd child	23	18	Shallow	
Mentolabial Sulcus 1st child	Mentolabial Sulcus  2nd child	44	51	



Deep	
 Father	  Mother	63	56	Shallow	
 Father	  Mother	87	94	



Deep	
 1st child	 2nd child	61	67	Shallow	
 1st child	 2nd child	89	83	



Present	
 Father	  Mother	33	43	Absent	
 Father	  Mother	117	107	



Present	
 1st child	 2nd child	38	46	Absent	
 1st child	 2nd child	112	104	



Present	
Gap Tooth Father	Gap Tooth Mother	29	27	Absent	
Gap Tooth Father	Gap Tooth Mother	121	123	


Present	
Gap Tooth 1st child	Gap Tooth 2nd child	38	31	Absent	
Gap Tooth 1st child	Gap Tooth 2nd child	112	119	



Average	
Mentolabial Sulcus Father	Mentolabial Sulcus  Mother	86	83	Deep	
Mentolabial Sulcus Father	Mentolabial Sulcus  Mother	26	25	Shallow	
Mentolabial Sulcus Father	Mentolabial Sulcus  Mother	38	42	






