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Finger Print Patterns amongst Federal Polytechnic Ede Students 

in Osun State, Nigeria 

 

ABSTRACT 

This study determined the fingerprint patterns of 1000 students in Federal Polytechnic Ede, Osun 

State, Nigeria. A fingerprint is the reproduction of the friction ridges present on the inner surface of 

a fingertip. The fingerprint patterns were recognized based on the appearance of ridges lines to 

determine loops, whorls, and arches. The samples were collected based on the random sampling 

method. Materials used for this study; stamp pad, white paper, methylated spirit, and cotton wool. 

The smeared thumbs of both hands of the respondents were printed on plain white paper. For 

demographics, name, age, sex, department, and state of origin were collected. Of the 1000 students 

used for this study, 571 were females and 429 were males. This study lasted 5 months, from 

December 2021 to May 2022. The fingerprint pattern Loop was the highest, while the Arch was the 

least. From this study, it was discovered that the distribution of dermatoglyphic patterns was almost 

similar on both hands as regards handedness, while bilateral variations could not be established, but 

there was an association between the distribution of fingerprint patterns, gender and handedness. 
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INTRODUCTION 

“Fingerprint is one of the most interesting, reliable and unique features of human body. No two 

fingerprints are exactly alike. Fingerprints follow the Locard’s principle of exchange. The secretions 

in the fingerprints contain residues of various chemicals and their metabolites, 

which can be detected and used for forensic purposes”1.  

“Fingerprint identification, also referred to as dactyloscopy is the process of comparing 

questioned and known friction skin ridge impressions from fingers, palms, and toes to determine if 

the impressions are from the same finger or palm and toe. Medicolegal importance of fingerprinting 

includes identifying the criminal, in cheques, in bank notes or passports as a means of identification, 

in case of mass disasters, to prevent  impersonation, in  case  of  accidental exchange of new born 
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infants and to identify unknown corpses”2-6. “Due to the immense potential of fingerprints as an 

effective method of identification an attempt has been made in this study to analyze fingerprint 

patterns, their correlation with gender and also to determine the distribution of different fingerprint 

patterns among population of South-West region” [2]. 

The proper usage of a technology implies precise knowledge of its limits and constraints 7-9. “With 

regard to automated fingerprint recognition technology, there exist well-known limits related to 

processing performance (i.e. how fast it can be done), to accuracy (i.e. how reliable the result of a 

comparison is) and to handling (i.e. the level of expertise necessary for its use). However, there is 

also a limit with respect to ageing”9. “Biometric identifiers (including fingerprints) have in common 

that they are based on physiological properties which may change over time. For the particular case 

of fingerprints, it is assumed that the characteristic pattern obtained from each finger is absolutely 

unique and unchanged for lifetime but at least the size of the pattern grows from childhood to 

adulthood”10. 

Though fingerprint experts would be able, in principle, to compare the fingerprints obtained at 

different ages of a person, automated tools still need to be thoroughly tested under this scenario, 

especially when children´s fingerprints are taken into account [40].  

“Identification of humans is a necessity for personal, social and legal reasons and involves functional 

or psychic, normal or pathological characteristics that may define the individual”11-12. The methods 

of identification according to Vahanwala et al.,13 and Bansal et al.,14 include anthropometry, 

dactyloscopy, fingerprinting, sex determination, estimation of age, measurement of height, 

postmortem reports, differentiation by blood groups as well as race, handwriting, skin texture and 

garments. “The most important of these parameters is the fingerprints which often provide the 

positive identification of an individual or suspect because it is unique, durable and permanent”15. 

“Fingerprints are impressions of the unique characteristic mark or pattern curved lines of skin at the 

end of a finger that is left on a surface or made by pressing an inked finger onto paper. Some of the 
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earliest works on the use of fingerprints for personal identification were carried out in India so many 

years ago by Herschel (1859-1860)”16-17. 

Human fingerprint is characterized by various types of ridge patterns classified as “Loop”, “Whorl” or 

“Arche”, with each having unique characteristics with respect to a reference point called a 

Triradius18 and constitute 60-65, 30-35 and 5 % of all fingerprints, respectively 19. “The factors 

affecting the development of fingerprints towards a regular shape (such as size, degree of stoutness, 

growth rate of bone and thickness of subcutaneous fat) eventually result in the diversity of 

fingerprints” 20. 

Fingerprint is genotypically determined and it is affected by intrauterine environment in the first 

trimester of pregnancy though they are characterized by alternating strips of raised frictional ridge 

and depressed grooves on the fingertips Wijerathne19. “The characteristic patterns of epidermal 

ridges are differentiated in their definitive forms during the third and fourth months of fetal life 21 

and they remain unchanged from birth till death”6. “Dermatoglyphics; the scientific study of 

epidermal ridge patterns of the skin of the fingers, palms, toes, and soles have been widely 

employed in areas as anthropology, genetics and evolutionary studies in characterizing populations, 

analyzing the nature and origin of human variability, population structure assessment, and the micro 

differentiation among populations. Although many studies on dermatoglyphics patterns have been 

conducted in different parts of the world, there are only limited studies carried out so far in Africa”22. 

Study of finger prints patterns amongst students in Nigeria is quite impressive as a number of works 

have been done 23-24, but studies involving students in the polytechnic sector are not many and 

hence the focus of this study.  Some of these studies involving finger print patterns amongst 

Nigerian populace include the brilliant work of Abimbola et al.25, who looked at finger print and ear 

print patterns  involving 2 distinct tribes in Nigeria namely; the Urhobos  and Ibos residing in Warri, 

Southwest Nigeria, their instrument of analysis was a Hewlert-Packard G4010 photoscanner, 

although the number in their survey was low, the ulnar loop was found to be predominant, a similar 

study was also done by Jaiyeoba-Ojigho et al., 26, who also looked at 2 ethnic groups in Nigeria 
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namely the Itsekiris and the Urhobos, another study also looked at the fingerprint distribution 

amongst the 3 distinct ethnic groups in Nigeria namely; the ibos, yorubas and the ibibios (Akpan et 

al.,27, the  work of Eboh, 23) is also worth mentioning as it involved fingerprint patterns in relation to 

gender and blood group amongst students in Delta state University Abraka.  

Many studies on dermatoglyphics patterns  have proven useful for identification and disease 

prognosis12,27 but there are representative studies among Africans and the Nigerian population in 

particular. Some of these studies include; fingerprint patterns and its correlations to for example 

blood group type 29-30. Chima et al., 31 looked at “finger print patterns in association with the ABO 

blood group system in the Nkalaha tribe of South eastern Nigeria and found the radial loop pattern 

to be the most common amongst genders”. Aigbogun et al.,32 on the other hand focused on familial 

pattern distributions to see the inheritance traits of finger print pattern acquisition amongst families. 

Onwuruka et al., 33 looked at fingerprint patterns in relation to gender amongst residents of Port 

Harcourt, Rivers State Nigeria.  These researches done in Nigeria are noteworthy but a feature 

prevalent amongst them is the subject selection. For example, Obi et al., 34 looked at “finger print 

patterns amongst students with learning disabilities. This study actually looked at a larger and 

broader respondent selection, even though Osun State is in South West Nigeria, Federal Polytechnic 

Ede is quite cosmopolitan in its Student population. Toward this purpose, this study is aimed to 

investigate the prevalent fingerprint patterns of among Students in Federal Polytechnic Ede, Osun 

State”.Isah et al.,24, did a similar study making his subject base to be students of Ibrahim Badamasi 

University, Lapai, Niger State Nigeria, his study included finger print pattern distribution amongst 

ethnic groups predominant in that area, their study found again the  Ulnar loop to be the most 

predominant finger print pattern.  

Empirical evidence has supported the prevalent of fingerprint patterns amongststudents in tertiary 

institutions where many authors identified the fact that fingerprint evidence rests on two basic 

principles which states that; a person’s “fiction ridge patterns”  (the swirled skin on their fingertips) 

don’t change over their lifetimes, and that no two people have the same pattern of friction ridges. 



5 
 

Even identical twins have different fingerprints. The accuracy of the fingerprinting technique can be 

greatly affected by either appropriateness of the chose statistical channel model or alternatively by 

how fast and how much the signal signature change with time. This study however comes through to 

investigate the fingerprint patterns amongst polytechnic students. 

 

MATERIALS AND METHODS 

Sample Collection  

The cross sectional study was conducted over a period of 5 months December 2021 to May 

2022.The study was approved by the Department of Science and Laboratory Technology, Federal 

Polytechnic Ede, Osun State. The material consisted of 1000 fingerprints taken from 1000 students 

among which 429 were males and 571 were females. 

 Written informed consent was taken from the study subjects before taking the fingerprints. Healthy 

subjects who participated voluntarily were included in the study and their age ranged from 18-25 

years. Subjects with permanent scars on their fingers and with hand deformities were excluded from 

the study. The fingerprints were taken by using Ink method as described by Cummins and Midlo35.  

The Kores duplicating ink, ink pad, white paper, methylated spirit, and cotton wool were used for 

obtaining fingerprints. Subjects were advised to wash their hands and made to dry. Ink was applied 

on the ink pad and uniformly smeared.  The fingers were rolled on the ink slab and then placed on a 

white paper with one lateral edge and rolled over in opposite direction. Thus, an imprint of ten 

fingertips of both hands were recorded on the white paper. After the prints were dried sheets were 

marked with name, age, state of origin, department and sex. After taking the imprints of all fingers, 

the ink was removed by using cotton wool and methylated spirit. The qualitative analysis of fingertip 

patterns were studied with help of a magnifying lens. In this study, the classification of fingerprints 

into Loops, Arches and Whorls was considered. The qualitative data obtained from the fingerprints 

were tabulated, compared and analyzed. 

Sample Technique 
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The samples were collected by simple random sampling method. 

Inclusion criteria 

Only healthy Federal Polytechnic Ede students, free from deformities of fingers or hand or disease or 

birth defects were included in the study. 

Exclusion criteria 

Any Federal Polytechnic Ede student having deformity like permanent scars on their finger or thumb, 

or hand deformities following injuries or birth defects or any kind of disease, those with worn fingers, 

extra webbed or bandage fingers were not included as part of the study. 

Materials 

Pre - structured Performa, Stamp pad (Camlin, size: 157×96 mm.), Unglazed paper, Hand magnifying 

lens and Pencil. 

Methods 

Each student was asked to clean their thumbs thoroughly with methylated spirit and cotton wool. 

The student was then instructed to press the thumb of right and left of their fingers on the stamp 

pad. The smeared fingers of both hands were printed on an unglazed plain paper which consisted of 

different blocks for fingers of right hand and left hand respectively. Both rolled and plane prints of 

right and left hand were taken. After obtaining the finger prints the basic details such as name, age, 

state of origin, department and sex was also collected. Primary patterns loops, whorl, arches and 

composite based on the appearance of ridge lines were observed with the help of a powerful hand 

lens. Precaution was taken to avoid sliding of fingers to prevent smudging of the print. 

 

Classification Used 

Henry system of classification was used for this study. This system assigns each finger number 

according to the order in which it is located in hand, beginning with the right thumb as number one 

and ending with the left thumb as number two. 

RESULTS 
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A total of 1000 fingerprints were analyzed, from 1000 human subjects comprising of 429 males and 

571 females. They all fingerprinted on the columns provided in the questionnaires, and then filled in 

where necessary. 

Table 1. Percentage of fingerprint patterns in male and female subjects in the totalpopulation 

sample. 

Sex Arch Loop Whorl 

Males 8.85% 57.8% 33.56% 

Females 9.6% 53.59% 39.93% 

 

Males have fewer arches, more loops; and fewer whorls. Females also have fewer arches, more 

loops and fewer whorls, although the percentage distribution was quite similar in both sexes. 

 

Fig 1: Fingerprint patterns of respondents in Federal Polytechnic Ede 

Table 2. Percentage of Fingerprint Patterns in Relation to Handedness in Total Population Sample. 

Handedness Arch Loop Whorl 

Right-Handed 4.45% 26.7% 17.5% 

Left-Handed 4.85% 28.7% 19.7% 

TOTAL 9.3% 55.4% 37.2% 
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Fig 2: fingerprint patterns of respondents in relation to handedness in Federal Polytechnic Ede 

Loops are the highest in all the left-handed subjects (28.7%) and then the right-handed subjects 

(26.7%)with the least number of loops. This same pattern applies in the other fingerprint types 

whorls and arches. 

Percentage of fingerprint patterns in relation to handedness in total population sample. 

The fingerprint pattern distribution in respect to handedness in this study was loop˃whorl˃arch. In 

terms of left handedness as against right handedness, the left handedness was relatively slightly 

more than the right handedness, with the same distribution pattern stated above. The arch 

fingerprint pattern was the lowest in this study. 

 

DISCUSSION 

It has been established over the decades that fingerprints are more than just ‘mere impressions’ 

made by the ‘fingers’. In fact, their studies over time have shown that they delve deep into a realm 

that unleashes vast benefits found to be relevant in fields concerned with crime, forensic science, 

medicine, and so on; and even quite a number of other yet-to-be-discovered applications. These 

fingerprints actually have more to say than they let on; a relatively meager number have noticed 
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enough to want to tap into any more available uses; in form of innovations. This is actually a key 

factor as to why this research work has been executed. 

Judging based on the overall survey made, it has been observed that loops have the highest 

frequency this is as presented in Table 1 and graphically presented in Figure 1 loops with a frequency 

of (55.4%) followed by whorls (37.2%) and then arches (9.3%). Most preceding dermatoglyphic 

studies are similar to this 36. Also, there were contrasting results where fingerprint patterns were in 

this  manner:  Whorls > Loops > Arches 37. In the study of Eboh23 who worked on fingerprint patterns 

in relation to gender and blood group, the females had higher percentages of loops and whorls, 

while the males had higher percentage of arches. Another study, Onmuruka et al., 33, looked at 

fingerprint patterns in relation to gender and found that loops as higher in females than males, while 

whorls as higher in males than females and arches as found to be the lowest amongst both sexes. 

The results indicates that males have  fewer arches, more loops; and fewer whorls this is similar to 

previous research of Ekanem et al. 36 and Ujaddughe et al. 29 this also is quite similar to Reddy’s work 

on finger dermatoglyphics of the Bagathas of Araku Valley, India. However, the results of this 

research differs from the reports of Taye et al. 38 and Mohammed 39 where they reported that the 

males had more whorls, fewer loops  and arches than the females. 

The left-handed subjects have the highest number of arches, loops and whorls, and then the right-

handed subjects, there were no earlier report on the relationship between fingerprint patterns and 

handedness. Some studies however have found associations between fingerprint patterns and 

certain parameters, e.g. Obi et al., 34, in his study found an association between fingerprint and 

learning disabilities in students. 

 

CONCLUSION 

In this study loops were the predominant pattern in both males and females. Although loops were 

the predominant patterns followed by whorls and arches similar to the worldwide average, the 

frequency of whorls were comparatively higher and that of loops lower when compared with 
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worldwide distribution percentage. However, distribution of dermatoglyphic patterns being almost 

similar on both hands bilateral variations could not be established but there was an association 

between distribution of fingerprint patterns and gender. 

 

RECOMMENDATION 

Frequency of distribution of dermatoglyphic patterns amongst Undergraduate Federal Polytechnic 

Ede students differs from other population groups. The present study confirms that loop was the 

most common fingerprint pattern while arches was least common. Distribution of dermatoglyphic 

patterns was almost similar on both hands and both sexes. Bilateral variations and gender based 

differences could not be established. The study therefore recommended that similar studies should 

be done in other population groups for better correlation.  

Ethical Approval:  

The study was approved by the Department of Science and Laboratory Technology, Federal 

Polytechnic Ede, Osun State. 

Consent:Written informed consent was taken from the study subjects before taking the fingerprints. 

 

Disclaimer (Artificial intelligence): The authors hereby declare that NO generative AI technologies 

such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been 

used during the writing or editing of this manuscript.  

 

REFERENCES 

1. Rastogi P., Murali R., & Rastogi S. (2014) Hand biometrics-- a tool for gender & stature estimation. 
Journal of Forensic Medicine and Toxicology;31(1), 87-90. 

2. Cummins, H., & Wright Kennedy, R. (1940) Purkinje's observations (1823) on finger prints and 
other skin features. Journal of Criminal Law and Criminology 31(3),343-356. (the reference has 
been find at: 
https://scholarlycommons.law.northwestern.edu/cgi/viewcontent.cgi?article=2974&context=j
clc 



11 
 

4. KentT. (1998). Manual of fingerprint development techniques. Sandridge, Home Office,. 

3. KingstonCR, KirkPL. (1965). Historical development and evaluation of the’12 point rule’In 
fingerprint identification. International Criminal Police Review. 20(186):62-69. 

5. Almog J.  (2001). Fingerprint development by ninhydrin and its analogues. Advances in fingerprint 
technology. 2:177-210. 

6. Vij S. (2015). Minutiae vs. Correlation: Analysis of Fingerprint Recognition Methods in Biometric 
Security System. International journal of engineering and advanced technology,(IJEAT). 

7. Oden S, Hofsten BV. (1954). Detection of fingerprints by the ninhydrin reaction. Nature. 173(4401): 
449-450. 

8. Joullie MM. (1999). Document Title: New Reagents for the Development of Latent Fingerprints. 

9. Hansen D, Healy M, Reece K, Woods GL. (2005). Repetitive-sequence-PCR-based DNA 
fingerprinting using the Diversilab system for identification of commonly encountered 
dermatophytes. Journal of ClinicalMicrobiology. 43(5):;2141-2147. 

10. Schumacher DL, Zachariah M, Otto F, Barnes C, Philip S, Kew S, Vahlberg M, Singh R, Heinrich D, 
Arrighi J, Van Aalst M. Detecting the human fingerprint in the summer 2022 western–central 
European soil drought. Earth System Dynamics. 2024 Feb 16;15(1):131-54. 

11. Maltoni D, Maio D, Jain AK, Prabhakar S. Handbook of fingerprint recognition. London: springer; 
2009 Apr 21. 

12. Bansal HD, HansiD, BadiyeAD,  Kapoor NS. (2014). Distribution of fingerprint patterns in an Indian 
population. Malaysian Journal of Forensic Sciences. 5(2):18-21. 

13. Vahanwala S, Chilakapati M, WaghmareM, PagareS, Santosh V,  Gavand K. (2018). Salivary 
spectrum evaluation with Raman’s Spectrometer. 

14. Bhandari R, Raman B, Ramakrishnan KK, Chander D, Aggarwal N, Bansal D, Choudhary M, Moond 
N, Bansal A, Chaudhary M. CrowdLoc: Cellular fingerprinting for crowds by crowds. ACM 
Transactions on Sensor Networks (TOSN). 2018 Jan 18;14(1):1-36. 

15. Limson KS, Julian R. (2004). Computerized recording of the palatal rugae pattern and an 
evaluation of its application in forensic identification. The Journal of Forensic Odonto-
Stomatology-JFOS. 22(1):1-4. 

16. Herschel W J. (1916). The origin of finger-printing. Oxford University Press, London. 

17. Ghosh A, Pahari I. (2021) Fingerprinting: The unique tool for identification in forensic science. 
Advanced Research in Veterinary Sciences. 22:22. 

18. Gutierez SB, Lucenario JL, Yebes MJ. Dermatoglyphic Studies among the Dumagat‐Remontado 
Tribal Population of the Philippines. Journal of Anthropology. 2012;2012(1):812128. 



12 
 

19. Wijerathne BT, Rathnayake GK, Adikari SC, AmarasingheS, Abhayarathna PL,  Jayasena AS. (2013). 
Sexual dimorphism in digital dermatoglyphic traits among Sinhalese people in Sri Lanka. 
Journal of Physiological Anthropology. 32(1):1-9. 

20. Yang X, ZhaiF, Hu D, Liu R, Liu K, Dai Q. (2016). Far-field nanoscale infrared spectroscopy of 
vibrational fingerprints of molecules with graphene plasmons. Nature communications. 7(1):1-
8. 

21. Lopardo L, Cummins A, Rydevik A, Kasprzyk-Hordern B. New analytical framework for verification 
of biomarkers of exposure to chemicals combining human biomonitoring and water fingerprinting. 
Analytical Chemistry. 2017 Jul 5;89(13):7232-9. 

20. 22.Yusuf AO, Danborno B, Timbuak JA, Suleiman MO, Umar HO. Relationship between triradii 
angles and blood pressure among adolescents of Ebira ethnic group of Kogi State, Nigeria. Dutse 
Journal of Pure and Applied Sciences. 2024 Oct 25;10(3a):65-77. 

22. 23.Eboh DE. (2013). Fingerprint patterns in relation to gender and blood group among students 
of Delta State University, Abraka, Nigeria. Journal of experimental and clinical Anatomy. 
12(2):82-6. 

24. Isah MC, Maali AM, Isah FY, Yunusa SM. (2020) Fingerprint pattern of major ethnic groups among 
students of Ibrahim Badamasi Babangida University Lapai, Nigeria. Journal of Tropical Life Science. 
10(1):43-7. 

25. Abimbola EO, Efe JO, Patrick IS. (2021). Earprint and fingerprint patterns among two ethnic 

groups in South Southern Nigerian. Anatomy Journal of Africa. 10(1):1859-70. 

26. Jaiyeoba-Ojigho EJ, Odokuma IE, Igbigbi PS. (2019) Comparative study of fingerprint patterns of 
two ethnic groups: A Nigerian study. Journal of College of Medical Sciences-Nepal. 15(4):270-5. 

27. Akpan UO, Amusa OD, Ojo JH, Fakorede ST, Adebajo OA, Balogun OA, Akpan HB, Olajide K. (2024) 

Linkage Group and Segregation Analyses of Fingerprint and Foot Patterns in the Yoruba, Igbo and 

Ibibio Populations of Nigeria. International Journal of Agriculture and Biosciences. 13(3):429-38. 

28. Faulds H. (1880). Finger-print identification. Nature, 22, 23. 

29. Ujaddughe MO, Otamere HO, Olarenwaju DO, Anura A, Oriakhi O,  Nwaimo VO. (2020). 
Correlation between Finger Prints, ABO-Blood Groups and Haemoglobin Genotype of Voluntary 
Blood Donors in ISTH, Irrua Edo State, Nigeria. Annals of Medical and Surgical Practice. 1(1):54-60. 

30. Babatunde OG, Olufunmilayo AP, Oluwaseun AM. (2020). Correlation between Fingerprint 
Patterns and Sex, Genotype, Intelligence Quotient, and Handedness among Nigerian Senior 
Secondary School Students. 

31. Chima MN, Ewunonu O, Ugoji DP, Mamah JE, Okoye PC, Ortuanya KE. (2023). Frequency and 
Correlation of Fingerprints and Lip Prints with ABO Blood Groups among Nkalaha of South-Eastern 
Nigeria. Nigerian Journal of Medicine. 32(6):586-93. 



13 
 

32. Aigbogun E, Ibeachu C, Lemuel A. (2019) Fingerprint pattern similarity: a family-based study 

using novel classification. Anatomy. 13(2):116-21. 

33. Onwuruka TC, Paul CW, Paul JN. (2017). Relationship Between Fingerprint Patterns and Gender 
Among Port Harcourt Residents, Rivers State, Nigeria. Internasional Journal of Pharma 
Research and Health Sciences. 5(6):1935-8. 

34. Obi NP, Okafor IA, Okeke C. (2023). Fingerprint Patterns in Students with Learning Disability: 
Evidence of Sexual Dimorphism and Potential for Diagnosis in a Nigerian Population. Journal of 
Forensic Science and Medicine. 9(2):153-61. 

35. Cummins H, MidloC.(1926). Palmar and plantar epidermal configurations (Dermatoglyphics) in 
European Americans. Am J PhysAnthropol. 9:471-502. 

36.Ekanem AU, Abubakar H, Dibal NI. A study of fingerprints in relation to gender and blood group 
among residents of Maiduguri, Nigeria. Arches. 2014;200(5.00):328. 

37.Banik et al 2009 

38.TAye M, GelAw B, DeSSAleGn K, Befekadu AN, ABuhAy M. The prevalence and pattern types of 
palmar digital dermatoglyphics and ridge counts among students of University of Gondar, Northwest 
Ethiopia. Int J AnatRadiol Surg. 2016;5:AO01-7. 

39. Mohammed MS, AlajmiMF, AlamP, Khalid HS, Mahmoud AM, Ahmed WJ. (2014). 
Chromatographic finger print analysis of anti–inflammatory active extract fractions of aerial parts of 
Tribulus terrestris by HPTLC technique. Asian Pacific journal of tropical biomedicine. 4(3):203-208. 

40. Katwal B, Timsinha S, Limbu B, Pant P. Fingerprint analysis and gender predilection among 
medical students of Nepal Medical College and Teaching Hospital. Int J Robot Res. 2017;4:62-. 

 

 

 

 

 

 

 


