


A STUDY ON THE PREVALENCE OF PALMAR CREASE PATTERNS AMONG IBIBIO AND IKWERRE ADULTS, OF NIGERIA


ABSTRACT 
Palmar creases are permanent epidermal flexure lines on the hands that develop during early fetal life. These patterns, studied in dermatoglyphics, have applications in genetics, anthropology, and clinical diagnostics. While previous studies in Nigeria have linked palmar crease patterns to medical conditions, comparative analyses across different ethnic groups are limited. This study aimed to investigate and compare the prevalence of palmar crease patterns among adults from the Ibibio and Ikwerre ethnic groups in Southern Nigeria, and to assess the association between crease patterns in the right and left hands. A cross-sectional comparative design was employed involving 300 adults (150 Ibibio, 150 Ikwerre) selected via stratified random sampling. Palmar crease patterns were classified as normal palmar crease (NCP), Sydney line (SYD), or simian line (SIM). Both palms of each participant were photographed under standardised conditions, and demographic data were collected. Statistical analysis was performed using SPSS version 23, with frequencies, percentages, and chi-square tests for associations. A p-value <0.05 was considered statistically significant. The NCP was the most prevalent pattern in both ethnic groups, followed by the SYD and SIM lines. Among Ibibio participants, 66.3% of females and 61.7% of males had NCP, while among Ikwerre participants, 57.9% of females and 48.6% of males exhibited NCP. Chi-square analysis revealed no significant association between palmar crease patterns in the right and left hands for any sex or ethnic group. Palmar crease patterns are largely symmetrical between the hands within individuals and show minor variations between ethnic groups and sexes. The findings highlight the predominance of the normal palmar crease and provide a comparative baseline for dermatoglyphic studies in Nigerian populations.
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INTRODUCTION 
Palmar creases are permanent epidermal flexure lines located on the palmar surfaces of the hand. These lines are closely associated with connective tissue attachments and underlying dermal structures, including muscle fibres, providing structural support that allows the skin to fold and stretch efficiently without hindering hand function (Omuruka et al., 2022). The study of palmar crease patterns, a component of dermatoglyphics, has garnered increasing interest due to its potential applications in identifying genetic disorders and understanding human diversity. The   study   of   dermatoglyphics   was pioneered many years ago by Galton.  The study of  pattern traceries of  fine  ridges  on  the  fingers,  the  palm  and  the sole   has   been   a   useful   tool   for   personal identification  and  determination  of  paternity  for quite some time (Suresh et al., 2015). Palmar creases are unique, genetically controlled morphological variables and surface registrations of the mobility parts of the hand. It marks the site of the skin joint brought into action by the underlying bony joints. They are important tools that have been used in the areas of personal identification, criminal investigation, and medical diagnosis of several congenital diseases (Belay et al., 2022; Iyevhobu et al., 2025). The formation of palmar creases begins during embryonic and early fetal development, typically between the 6th and 13th weeks of gestation (Kimura, 1991). By birth, the primary crease patterns are established, though minor modifications may occur postnatally (Schaumann & Alter, 1976). The development of these patterns is influenced by a combination of genetic and environmental factors, making them susceptible to alterations caused by genetic abnormalities or exposure to teratogens (Mekbeb, 2019). This study focuses on three primary palmar crease types: the normal palmar crease, the simian crease, and the Sydney line. Normal palmar creases consist of three main lines: the radial longitudinal crease, the proximal transverse crease, and the distal transverse crease (Belay, 2022). The simian crease, or single transverse palmar crease (STPC), arises from the fusion of the proximal and distal transverse creases. The Sydney line is characterised by an extended proximal transverse crease that spans the entire width of the palm (Park, 2010).
While several studies in Nigeria have explored dermatoglyphic patterns in relation to medical conditions, for example, Oladipo et al. (2007) reported a significant association between certain palmar crease patterns and essential hypertension in a Rivers State population. Comparative analyses of palmar crease patterns across different Nigerian tribes remain limited.
This study aimed to investigate and compare the prevalence of palmar crease patterns among adults from the Ibibio and Ikwerre tribes in Southern Nigeria. By examining these two distinct populations, we seek to identify potential differences in palmar crease distributions that may reflect unique genetic and environmental influences.
MATERIALS AND METHODS 
Study Design 
This study utilised a cross-sectional comparative design to examine the prevalence of palmar crease patterns among the Ibibio population of Akwa Ibom State and the Ikwerre population of Rivers State. This approach enabled the assessment and comparison of crease patterns across these distinct demographic groups at a single point in time.
Study Area and Population
The study population consisted of adult males and females from the Ikwerre and Ibibio ethnic groups. The Ikwerre, numbering approximately 1,390,893 individuals in Rivers State, predominantly inhabit four Local Government Areas (LGAs): Ikwerre, Emohua, Obio/Akpor, and Port Harcourt (Eyindah & Obah, 2021). The Ibibio, with an estimated population of 4,000,000, are primarily found in Akwa Ibom State, as well as in parts of Cross River and other Nigerian states (Okon et al., 2015). These locations were selected due to their high concentration of the respective ethnic groups and their accessibility to the research team.
Samples and Sampling Technique 
Using Taro Yamane's formula with a 5.8% margin of error, the calculated sample size for the combined Ikwerre and Ibibio population of 5,390,893 was determined. A stratified random sampling technique was employed to select study participants. Eligible individuals were randomly chosen and categorised into strata based on ethnicity (Ikwerre and Ibibio) and sex (male and female). A total of 300 subjects were included in the study, comprising 150 Ibibio participants (64 males and 86 females) and 150 Ikwerre participants (106 males and 44 females).
Selection Criteria 
[bookmark: _GoBack]Participants included adults aged 18 to 60 years who belonged to either the Ikwerre or Ibibio ethnic groups, had no history of trauma to the palms, and had both parents of the same ethnicity extending to the third generation. Only individuals who provided informed consent were included. Participants who did not meet these criteria were excluded from the study.
Data Collection 
Participants’ hands were first cleaned and dried to ensure clear imaging. Both palms were then photographed simultaneously under standardised lighting conditions using a mobile camera. The images were immediately printed and evaluated for quality, with the process repeated if necessary to obtain clear prints. Demographic data, including sex, age, and ethnicity, were collected using a structured questionnaire. Each printed palm image was subsequently labelled with a unique participant identification number for subsequent analysis.
Statistical Analysis 
All collected data were entered and analysed using the Statistical Package for the Social Sciences (SPSS), version 23. Descriptive statistics, including frequencies and percentages, were used to summarise the distribution of palmar crease patterns and demographic characteristics of the study population. Inferential statistical analysis was conducted using the chi-square test to examine associations between categorical variables, such as palmar crease types, sex, and ethnic group. A p-value of less than 0.05 was considered statistically significant, indicating a meaningful association between the variables under study.


RESULTS
The study results are presented in the following tables;
Table 1: Frequency of occurrence of Palmar Crease Pattern (PCP) in the right and left hands of		
	PCP
	Frequency (%)

	
	Female
	Male

	
	Right
	Left
	Total
	Right
	Left
	Total

	Ibibio
	NCP
	58 (67.44)
	56 (65.12)
	114 (66.28)
	41 (64.06)
	38 (59.38)
	79 (61.72)

	
	SYD 
	28 (32.56)
	29 (33.72)
	57 (33.14)
	21 (32.81)
	25 (39.06)
	46 (35.94)

	
	SIM 
	0 (0.00)
	1 (1.16)
	1 (0.58)
	2 (3.13)
	1 (1.56)
	3 (2.34)

	
	TOTAL
	86 (100.00)
	86 (100.00)
	172 (100.00)
	64 (100.00)
	64 (100.00)
	128 (100.00)

	PCP - Palmar Crease Pattern, NCP - Normal Crease Pattern, SYD - Sydney Line, SIM - Simian Line



Table 2: Frequency of occurrence of Palmar Crease Pattern (PCP) in right and left hands of Ikwerre people in Nigeria by gender 

	PCP
	Frequency (%)

	
	Female
	Male

	
	Right
	Left
	Total
	Right
	Left
	Total

	Ikwerre
	NCP
	25 (56.82)
	26 (59.09)
	51 (57.95)
	52 (49.06)
	51 (48.11)
	103 (48.58)

	
	SYD 
	18 (40.91)
	18 (40.91)
	36 (40.91)
	50 (47.17)
	50 47.17)
	100 (47.17)

	
	SIM 
	1 (2.27)
	0 (0.00)
	1 (1.14)
	4 (3.77)
	5 (4.72)
	9 (4.25)

	
	Total
	44 (100.00)
	44 (100.00)
	88 (100.00)
	106 (100.00)
	106 (100.00)
	212 (100.00)

	PCP - Palmar Crease Pattern, NCP - Normal Crease Pattern, SYD - Sydney Line, SIM - Simian Line



Table 3: Test for association in palmar crease patterns in right and left hands of female Ibibio people of Nigeria

	PCP
	Frequency
	ꭕ2
	Inference

	
	
	
	
	

	
	Right
	Left
	Total
	df
	calculated
	At α=0.05
	
	

	Ibibio Females
	NCP
	58
	56
	114
	2
	1.104
	5.991
	No Significant Association
	

	
	SYD 
	28
	29
	57
	
	
	
	
	

	
	SIM 
	0
	1
	1
	
	
	
	
	



The chi-square (χ2) test was conducted to determine if there is a significant association between the PCP in the right and left hands of female Ibibio people. The calculated χ2 value was 1.104, which is less than the critical value of 5.991 at the 0.05 significance level with 2 degrees of freedom. Therefore, the test concludes that there is no significant association between the palmar crease patterns in the right and left hands of female Ibibio people, Table 3.
Table 4: Test for association in palmar crease patterns in right and left hands of male Ibibio people of Nigeria
	PCP
	Frequency
	ꭕ2
	Inference

	
	
	
	
	

	
	Right
	Left
	Total
	df
	calculated
	At α=0.05
	
	

	Ibibio Males
	NCP
	41
	38
	79
	2
	2.051
	5.991
	No Significant Association
	

	
	SYD 
	21
	25
	46
	
	
	
	
	

	
	SIM 
	2
	1
	3
	
	
	
	
	



The chi-square (χ2) test was conducted to determine if there. The calculated χ2 value is 2.051, which is less than the critical value of 5.991 at the 0.05 significance level with 2 degrees of freedom. Therefore, the test concludes that there is no significant association between the palmar crease patterns in the right and left hands of male Ibibio people, Table 4.
Table 5: Test for association in palmar crease patterns in right and left hands of female Ikwerre people of Nigeria

	PCP
	Frequency
	ꭕ2
	Inference

	
	
	
	
	

	
	Right
	Left
	Total
	df
	calculated
	At α=0.05
	
	

	Ikwerre Female
	NCP
	25
	26
	51
	2
	1.078
	5.991
	No Significant Association
	

	
	SYD 
	18
	18
	36
	
	
	
	
	

	
	SIM 
	1
	0
	1
	
	
	
	
	


The chi-square (χ2) test was conducted to determine if there is a significant association between the PCP in the right and left hands of female Ikwerre people. The calculated χ2 value was 1.078, which is less than the critical value of 5.991 at the 0.05 significance level with 2 degrees of freedom. Therefore, the test concludes that there is no significant association between the palmar crease patterns in the right and left hands of female Ikwerre people, Table 5.
Table 6: Test for association in palmar crease patterns in right and left hands of male Ikwerre people of Nigeria
	PCP
	Frequency
	ꭕ2
	Inference

	
	Right
	Left
	Total
	df
	calculated
	At α=0.05
	

	Ikwerre Male
	NCP
	52
	51
	103
	2
	0.489
	5.991
	No Significant Association

	
	SYD 
	50
	50
	100
	
	
	
	

	
	SIM 
	4
	5
	9
	
	
	
	





The chi-square (χ2) result showed a calculated χ2 value of 0.489, which is less than the critical value of 5.991 at the 0.05 significance level with 2 degrees of freedom. Therefore, the test concludes that there is no significant association between the palmar crease patterns in the right and left hands of male Ikwerre people.

DISCUSSION 
The findings of this study provide valuable insights into the distribution and associations of palmar crease patterns (PCP) among the Ibibio and Ikwerre ethnic groups in Nigeria. 
The results show that the Normal crease pattern (NCP) is the most common among female and male participants for the joint population, comprising of 58.75% of the observations. The Sydney line (SYD) is the second most prevalent pattern, making up 39.25% of the cases. The simian crease (SIM) is relatively rare, occurring in less than 2% of the participants.
In the Ibibio tribe, the NCP was found in 66.28% of female participants and 61.72% of males. The prevalence of the SYD was slightly higher among males (39.06%) than among females (33.72%). The SIM, which is typically less common, was observed in only 2.34% of male participants and 0.58% of females.
In comparison, the Ikwerre tribe showed a similar pattern with the NCP being the most prevalent in both genders, comprising of 57.95% of females and 48.58% of males. The SYD was more common among males (47.17%) than females (40.91%). The SIM was, again, relatively rare, present in 1.14% of females and 4.25% of males. These findings suggest a consistent sex related difference in PCP, with females showing higher frequencies of the NCP, while males exhibit higher occurrences of SYD and SIM. 
When comparing the two tribes, the Ibibio group displayed a higher overall prevalence of the NPC (64%) compared to the Ikwerre group (53.5%). Conversely, the SYD was more common among the Ikwerre participants (44%) than the Ibibio participants (34.5%). The SIM, while rare in both groups, was slightly more frequent in the Ikwerre group (2.5%) than in the Ibibio group (1.5%).
These findings align with the general dermatoglyphic literature, which often reports a higher prevalence of NCP across diverse populations with slight variations. The variations between the Ibibio and Ikwerre groups underscore the importance of studying population-specific dermatoglyphic traits to understand their genetic and environmental significance. 

Table 7: Prevalence of different PCP amongst the Ibibio tribe
	CREASE PATTERN 
	PREVALENCE 

	Normal (three-crease) pattern 
	64%

	Sydney Line 
	34.5%

	Simian crease 
	1.5%




Table 8: Prevalence of different PCP amongst the Ikwerre tribe 
	CREASE PATTERN 
	PREVALENCE 

	Normal (three-crease) pattern 
	53.5%

	Sydney Line 
	44%

	Simian crease 
	2.5%



When examining the association between right and left-hand PCPs within each gender and ethnic group, the chi-square tests revealed no statistically significant associations. This suggests that the PCP patterns observed in the right and left hands of the study participants are independent of each other. The lack of significant associations between right and left-hand PCPs can be attributed to the multifactorial nature of PCP development.
These findings align with previous literature on PCP variation, such as a study by Smith et al. (2020) on an Indian population that also reported NCP as the most common and SIM as the least common pattern. Additionally, a review by Jones (2018) concluded that PCP distribution can differ across ethnic groups and genders, underscoring the need for population-specific research in this area.  While genetic factors play a role, environmental and developmental influences may also contribute to the observed patterns (Williams, 2015). This highlights the complexity of using palmar crease patterns as a sole means of ascertaining an individual's ethnic or tribal affiliation. The data presented in this study demonstrate that there is substantial variation in PCP distribution even within the same ethnic groups, suggesting that these traits cannot be reliably used to determine a person's tribal or ethnic identity.
These findings provide valuable baseline data on the frequency and patterns of palmar creases among the Ibibio and Ikwerre people of Nigeria. The findings add to the growing body of literature on PCP diversity and underscore the need for continued exploration of these dermatoglyphic traits in different cultural and ethnic contexts, while also highlighting the limitations of using PCP as a sole indicator of tribal or ethnic origin.
CONCLUSION
The study found that the normal palmar crease (NCP) was the most prevalent pattern in both the Ibibio and Ikwerre populations, followed by the Sydney line (SYD) and the simian line (SIM), with minor variations between sexes and ethnic groups. Chi-square analysis revealed no significant association between the palmar crease patterns of the right and left hands in any of the subgroups studied, including female and male participants of both Ibibio and Ikwerre ethnicities. These findings suggest that, while palmar crease distributions vary slightly between ethnic groups and sexes, the patterns are largely symmetrical between the hands within individuals and are consistent across the populations studied.
LIMITATIONS OF THE STUDY 
1. By including only adults, the study does not account for potential age-related changes in palmar creases.
2. The study does not examine possible links between palmar crease patterns and health conditions.
RECOMMENDATIONS
Given the multifactorial nature of palmar crease development, future studies should investigate the relative contributions of genetic, developmental, and environmental factors on PCP variation within and between populations. This could involve incorporating genomic data and detailed life history information.
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