AN INVESTIGATION ON THE VARIATIONS OF THUMB
DERMATOGLYPHICS AMONG RESIDENTS OF BUSHENYI TOWN COUNCIL, BUSHENYI DISTRICT - UGANDA.

1.0 CHAPTER ONE
1.1 BACKGROUND TO THE STUDY 
Thumb dermatoglyphics research have been conducted in different parts of the world like America, Europe, Asia and Africa including Uganda but no research work has been done in western Uganda especially in Bushenyi district. A thumbprint is an impression of the friction ridges of all part of the thumb. A friction ridge is a raised portion of the epidermis on the palm or fingers and toes or skin of the sole, consisting of one or more connected ridge units of friction ridge skin. These are sometimes known as "dermal ridges" or "dermal papillae". These ridges assist in gripping objects and may also serve to amplify vibrations triggered when fingertips brush across an uneven surface. (Preeti et. al. 2023)
Fingerprints may be deposited by natural secretions from the eccrine glands present in friction ridge skin or they may be made by ink or other contaminants transferred from the peaks of friction skin ridges to a relatively smooth surface such as a fingerprint card. The term fingerprint normally refers to impressions transferred from the skin surface of the extreme part of the thumb/finger, from the distal joint of fingers and thumbs throughout the ventral whole surface of the thumb/finger. (Preeti et. al. 2023)
Fingerprints is one of the means of   individual identification which is used internationally because no two people will ever have the same fingerprints however there has been some similarities among close relatives. The flexibility of friction ridge skin means that no two finger or palm prints are ever exactly alike, never identical in every detail (Mainul et. Al., 2021). In Uganda especially Bushenyi district, there is no specific information concerning thumb print variation and its relationship to the social and economic status of Bushenyi town council resident as it is always believed in different cultures of Africa by many people. 
1.2 PROBLEM STATEMENT
Studies on dermatoglyphic relationships have been conducted in different part of the world. The findings show that close relatives have similarities in the thumb prints. Adequate Similar studies are lacking in western Uganda especially in Bushenyi district.  The intention of this research study is to add to the volume of knowledge about dermatoglyphics. Some people have associated thumb prints with one’s success, failure fortune or misfortune, since thumb prints have a genetic basis; it is not far-fetched to make this conclusion because genetics play a big role in determining one’s behavior, personality, character and general body appearance.
1.3	 OBJECTIVES OF THE STUDY
1.3.1 GENERAL OBJECTIVE
To assess thumb dermatoglyphic variations among close relatives in Bushenyi town council, Bushenyi District, Igara county, Uganda. 
1.3.2	SPECIFIC OBJECTIVES
I. To describe the different types of thumb prints among Bushenyi town council residents. 
II. To determine the thumb dermatoglyphic relationships between parents and their offsprings (intergeneration relationship). 
III. To determine the dermatoglyphic relationships among biological siblings (intra-generation relationship).
IV. To determine the dermatoglyphic relationship between the right and left thumbs of the same individual.
V. To determine the relationship between the different types of fingerprints in relation to sex.
1.3 HYPOTHESIS
Genetics play a role in fingerprints variations among human individuals. 
1.4 SIGNIFICANCE OF THE STUDY
 This research study has been designed to provide information on the variation of fingerprints among Ugandans, information which is important in personal identification. The findings may serve as a useful reference for personal identification facts among Ugandans especially the crime and immigration departments which monitor crime and migration patterns for the purpose of national security. The research will add to the pool of knowledge as a base line for future studies about genetics and its role in dermatoglyphics.  The research study will be important to the Kampala International University western campus because both staff and students will be able to access rich information on fingerprints among Ugandans.                                                     
                                                          



2.0 CHAPTER TWO: LITERATURE REVIEW
 2.1 Fingerprint History
[bookmark: _Hlk232615962]Dermal ridges/papillae is formed embryo logically from the ectodermal germ layer during the third to fourth month of fetal development. The ridges begin to develop on the skin of the thumbs and other fingers. The purpose of these ridges is to give the fingers a firmer grasp and to avoid slippage over any surface. The dermal ridges on the fingers arrange themselves in more or less regular patterns which can be loops, arches, or whorls. Fingerprints are surface impressions left behind following the application of the finger palmer surface with some amount of pressure on a smooth hard surface. (Edson et. al 2023)
[bookmark: _Hlk232615850]The presence of natural dermal oils or amino acids or application of artificial paint/ink over the dermal ridges creates a characteristic clean impression/print on a smooth surface. No two prints of different individuals or thumbs have ever been found to be exactly alike, even when they are from same individual (left and right thumb prints). Even those of identical twins are different. The general pattern may be the same in families but the details will differ (Mayer 1988). After formation, the growing dermal ridges expand uniformly in all directions. While growth of an individual is occurring the pattern never changes (Mayer 1988). Finger prints cannot be altered to form a new unique fingerprint pattern. Even when the skin tissue is injured, the skin that grows back will have the same print. Prints remain the same throughout life. The prints that someone is born with won’t change until decomposition after death. (Abayomi 2024)
2.2 Pattern of fingerprints
The most popular ten-print classification systems include the Roscher system, the Vucetich system, and the Henry Classification System as by Mayer, (1988). In the Henry system of classification, there are three basic fingerprint patterns: Arch, Loop and Whorl. There are also more complex classification systems that further break down patterns to plain arches or tented arches.  Loops may be radial or ulnar, depending on the side of the hand the tail points towards. Whorls also have sub-group classifications including plain whorls, accidental whorls, double loop whorls, and central pocket loop whorls. (Preeti et. al. 2023)
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          Arch	                Loop (Right Loop)	                Whorl                       Arch (Tented Arch)
According to Edson et. al 2023 Arches are found in about 5% of fingerprint patterns encountered, loops occur in about 60-70% of finger print encountered, while whorls are seen in about 25-35% of fingerprint encountered according to. The ridges run from one side to the other of the pattern, making no backward turn. Ordinarily, there is no delta in an arch pattern but where there is a delta; no re-curving ridge must intervene between the core and delta points. There are four types of arch patterns: plain arches, radial arches, ulnar arches and tented arches. Plain arches have an even flow of ridges from one side to the other of the pattern; no “significant up thrusts” and the ridges enter on one side of the impression, and flow out the other with a rise or wave in the center. 
The ridges of radial arches slope towards the thumb, have one delta and no re-curving ridges. On ulnar arches, the ridges slope towards the little finger, have one delta and no re-curving ridges. Tented arches have an angle, an up thrust, or two of the three basic characteristics of the loop. They don’t have the same "easy" flow that plain arches do and particularly have “significant up thrusts” in the ridges near the middle that arrange themselves on both sides of a spine or axis towards which the adjoining ridges converge and appear to form tents. (Abayomi 2024)
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              Plain Arch                                              Tented Arch
Loops occur in about 60-70 % of fingerprint pattern encountered. One or more of the ridges enters on either side of the impression, re-curves, touches or crosses the line running from the delta to the core and terminates on or in the direction of the side where the ridge or ridges entered. Each loop pattern has one delta and one core and has a ridge count. Radial loops are named after the radius, a bone in the forearm that joins the hand on the same side as the thumb. The flow of the pattern in radial loops runs in the direction of the radius (toward the thumb). Radial loops are not very common and most of the time radial loops will be found on the index fingers. Ulnar loops are named after the ulna, a bone in the forearm. The ulna is on the same side as the fifth digit and the flow of the pattern in an ulnar loop runs in the direction of the ulna toward the little finger. (Edson et. al 2023)
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[bookmark: _Hlk232616160]Whorls are seen in about 25-35 % of fingerprint patterns encountered (Campbell, 1998).. In a whorl, some of the ridges make a turn through at least one circuit. Any fingerprint pattern which contains 2 or more deltas will be a whorl pattern. There are four types of whorl patterns. Plain whorls consist of one or more ridges which make or tend to make a complete circuit with two deltas, between which an imaginary line is drawn and at least one re-curving ridge within the inner pattern area is cut or touched. (Vidhya 2022)
Central pocket loop whorls consist of at least one re-curving ridge or an obstruction at right angles to the line of flow, with two deltas, between which when an imaginary line is drawn, no re-curving ridge within the pattern area is cut or touched. Central pocket loop whorl ridges make one complete circuit which may be spiral, oval, circular or any variant of a circle. Double loop whorls consist of two separate and distinct loop formations with two separate and distinct shoulders for each core, two deltas and one or more ridges which make, a complete circuit. Between the two at least one re-curving ridge within the inner pattern area is cut or touched when an imaginary line is drawn. Accidental whorls consist of two different types of patterns with the exception of the plain arch; have two or more deltas or a pattern which possess some of the requirements for two or more different types or a pattern which conforms to none of the definitions. (Vidhya 2022)
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3.0 CHAPTER THREE: METHODOLOGY
3.1 Study Area: Bushenyi.             
The study was be carried out in Bushenyi town council, Igara County, Bushenyi district, western Uganda. Bushenyi district is bordered by Mbarara district in the East, Ntungamo district in the South West, Kasese and kamwengye districts in the north.
3.2 Social - Economic activities
The major economic activities of Bushenyi district include but not limited to crop and animal farming, trade in retail and wholesale, carpentry and workshops for furniture. Hostel and food kiosks, motorbike and taxi services, industry of advocates, clinics, educational institutions and churches. 
3.3 Study Population
Bushenyi district population and housing census (2016) preliminary results indicated that, Bushenyi- Ishaka town council has an estimated population of 22,799 people with Bushenyi town council with an estimate of 9,865 people. This was reached at after a house-to-house census, published by the district census office (2006). The Bushenyi Ishaka town council has 3,799 Households/families with Bushenyi town council having 1644 households of which the research will be conducted as the study population. 
3.4 Research design
The research design was a quantitative descriptive cross-sectional study to assess the patterns and make comparisons among fingerprints of family members in different families in Bushenyi town council. 
3.5 Pre-testing
In bid to ensure quality, the researcher conducted one day training in Ishaka town to check on the efficiency of the study instruments, this was meant to identify possible source of errors encountered during data collection by the data collection tool. This was corrected immediately before carrying out the research.
3.6 Reliability of the research instruments/materials
Research instruments included the data collection form, black ink pad, white paper for prints, paper towel, magnifying glass, and moist towelettes (cotton balls dropped in alcohol) for cleaning hands. Reliability of these research instruments was assessed. Before data collection, the researcher pre tested the instruments for data collection on ten individuals and the subjects gave criticism and recommendations about the research instruments. This was done to identify and correct errors which were made on the data collection form like unnecessary and sensitive personal information among others. The same materials and technique of making fingerprints will be used to all subjects, there will be same treatment and handling of all information acquired from the participants which will get maximum ethical respect.
3.7 Selection criteria
3.7.1   Inclusion criteria
Parents who have children, Children with siblings, People above the age of five years, must be Ugandan, those who assented
3.7.2    Exclusion criteria
Those with hand deformities, people with mental disabilities, those with devastative systemic diseases
3.8   Sampling
A simple random sampling technique was employed.  Total population sample of 77 families or households’ subjects were selected. A systematic sampling was done and each household numbered from one onwards, any individual who will fit in the inclusions was included.                                                                                                                          
3.9   Sample size estimation. 
The sample size determination was based on the formula utilized when the number of subjects involved is small and thus chances of errors are reduced.
Ss=Nv + {Se2 (1- p)}
      NSe + {v2* p (1-p)}
Where
           Ss – Desired sample size
            N – Total number of population
            V – Standard value (2.58)
            Se – sampling  error (0.01)
            Largest possible proportion (0.50)
 Therefore:
                Ss = 738355* 2.58 {0.01*0.01 (1-0.50)}
                         738355 * 0.01 + {2.58*2.58*0.50(1-0.50)}
                           =95.247795*10 000
                              12286.966
                              =77.5
The researcher used 77 households.
3.10 Method of data collection.
A self-administered data collection tool was used to collect data from study participants this data collection form contains all the information concerning the participants.
3.11   Data collection instruments
This includes the data collection form, black ink pad, white paper for prints, paper towel, magnifying glass, and moist towelettes (cotton balls dropped in alcohol) for cleaning hands. Data collection forms was used because they cover a wide number of participants saves time; they minimize interaction which could sometimes lead to respondents becoming reactive especially on very sensitive issues. The data collection tool contained the demographic data and other information concerning the study subjects.
3.12   Validity of the research instrument
This was aimed at testing the validity of the data collection tool. This is the extent to which an empirical measure adequately reflects the real meaning of the concept under consideration the instrument was validated through close supervision by the supervisor and classification of personal information within the instrument.
3.13    Data analysis
The data collected from the study area was analyzed by using the Statistical Package for Social Scientists (SPSS) version 8.0 for windows to obtain descriptive statistical correlation and the results was presented in form of tables and figures. A Statistician was consulted during data analysis.
3.14 Ethical considerations
The study was carried out after the approval of the study by the District Local authority who in return gave a letter of introduction that was used to introduce the researcher in the field. An assent was obtained and an informed consent was obtained from all subjects who were involved in the study. Anonymity was ensured by not eliciting personal names of respondents but codes were used.
4.0 CHAPTER FOUR
4.1 Study findings
Presented below are the findings of a sample of 77 families/households from Bushenyi town council, Igara County, Bushenyi district. The data was collected, tabulated and analyzed by the researcher and presented in tables, pie charts, bar graphs and narrations. After tallying the results and findings from the data collection form, the information was used to find the data concerning the study area.
4.2. Age of the respondents
	Age
	Frequency
	Percentage %

	5-10
	93
	24.6

	11-25
	86
	22.3

	26-35
	52
	13.5

	36-55
	107
	27.8

	>56
	47
	12.2

	TOTAL
	385
	100


Table 1: Age of the respondents
The table above indicates that the most of the respondents were of the age between 36-55 years 107 (27.8%) followed by 5-10 years 93 (24.6%), then 11-25 years 86 (22.3%) and 26-35 years 52 (13.5%), and the least was those more than 51 who were 47 (12.2%).
4.3 Religion of the respondents
The pie chart above presents the religious affiliations of the respondents. The majority of respondents were Christians 241 (62.6%) and then Muslims who were 144 (37.4%).
4.4 Tribe of the respondents
	Tribe
	Frequency
	Percentage 

	Ankole
	336
	87.2

	Ganda
	11
	2.9

	Konjo
	7
	1.8

	Toro
	21
	5.5

	Other
	10
	2.6

	TOTAL
	385
	100


Table 2: Tribe of the respondents	
The big numbers of respondents are the Ankole who were 336 (87.2%) followed by Toro who were 21 (5.5%). The Ganda tribe were the third most participants 11 (2.9%). There were other tribes found during the study and this were 10 (2.6%), the tribes include the Acholi, Teso, Nyoro, and others. The least participants were the Konjo 7 (1.8%).
4.5 Education level of respondents
	Level
	Frequency
	Percentage (%)

	Completed UPE
	67
	17.4

	Completed O ’level
	83
	21.6

	Completed A’ level
	55
	14.3

	Completed university
	12
	3.1

	Other
	168
	43.7

	TOTAL
	385
	100


Table 3: Education level of respondents
This table indicates that the greatest number of people who participated in the study were others 168 (43.7%) which represented those still in primary school, those who completed from other tertiary institutions and not necessarily university those with adult education, and those who never went to school. secondary school status who had completed O level education were 83 (3521.6%) followed by those who had completed primary level 67 (17.4%). 55 (14.3%) had competed A level and 12 (3.1%) had completed university education.
4.6 Occupation of the participants
	Occupation
	Frequency
	Percentage

	Employed
	24
	6.2

	Self employed
	37
	9.6

	Non employed
	15
	3.9

	Small business
	97
	25.2

	Peasant farmer
	74
	19.2

	Other
	138
	35.8

	TOTAL
	385
	100


Table 4: Occupation of the participants
On occupation, the greatest number of the participants are the others 138 (35.8%) followed by the small-scale operators 97 (25.2%), then the peasant farmers 74 (19.2%), the fourth are the self-employed 37 (9.6%), the second last are the employed 24 (6.2%). The last are the non-employed 15 (3.9%).  
4.7 Gender of respondents.  

Figure 1: Gender of respondents.  
The pie chart above indicates that the majority of the respondents were female who made a total number of 244 (63.3%) and the male were 141 (36.7%).
4.8 Family income of respondents
	Family income
	Frequency
	Percentage (%) 

	2-3 million
	21
	5.5

	1-2 million
	53
	13.8

	<1 million
	297
	77.1

	Other
	14
	3.6

	TOTAL
	385
	100


Table 5: Family income of respondents
This table reveals that the big number of respondents have a family income of less than one million 297(77.1%), this is followed by those who earn between one million and two million who are 53 (13.8%). Those who earn between two million and three million are 21 (5.5%). Only 14 (3.6%) represent the other figures which is more than what is indicated on the table which include those who earn more than three million. 

4.9	Types of thumbprint patterns
            
      Figure 2: Types of thumbprint patterns
The pie-chart above indicates the common encountered types of fingerprint patterns which were whorls, arches and loops. It became evident that the whorls are the commonly occurring type of fingerprint pattern which is 250 (65%), this is followed by the arches type of fingerprint pattern which is 112 (29%). The least represented type of fingerprint patterns were the loops which were 23 (6%).     
[bookmark: _Hlk232672521]4.10	Parent/offspring thumb print relationship

           Figure 3: Parent/offspring thumb print relationship
 
During the data analysis it was realized that 273 (71%) of the participants had similarities between the parents and offsprings in the patterns of thumbprints types. There was no clear evidence in similarity between the parents and offsprings among 112 (29%) participants. 
4.11	Thumbprint relationship among siblings
According to the study, it was revealed that the majority of the participants 261 (68%) had similar thumbprint patterns among the offsprings. The rest of the participants 124 (32%) did not show similarities in thumbprint patterns among the offsprings


           Figure 4: Thumbprint relationship among siblings

4.12	Thumbprint relationship between right and left thumb
The study revealed that most of the participants 335 (87%) had similar right and left thumbprint patterns of the same individual. The remaining participants 50 (13%) did not have obviously similar patterns of fingerprints. 




            Figure 5: Thumbprint relationship between right and left thumb
4.13	Thumbprint types in relation to sex
According to the study the occurrence of the thumbprint types was almost similar in relation to gender. In male the occurrence of loops was 25 (6.5%) while in female it was 21 (5.5%). The occurrence of arches in male was 103 (27%) and in female it was 119 (31%). On the whorls, the occurrence in male was 235 (61%) while in female it was 266 (69%). 

Figure 6: Thumbprint types in relation to sex

5.0 CHAPTER FIVE: DISCUSSION AND CONCLUSION AND RECOMMENDATION
  5.1 Introductions 
This chapter presents the discussions, conclusions and recommendation of findings in relation to the investigation on thumb dermatoglyphics among residents of Bushenyi town council, Igara county, Bushenyi district, Uganda. More emphasis is put on the respondent’s distributions in terms of thumbprint pattern, intergeneration relationship of fingerprints, intra-generation relationship of fingerprint patterns, thumbprint patterns in relation to gender, thumbprint patterns in relation to family income, the relationship between the thumbprint and individual personality and character, percentage relationship between the right and left thumbprint patterns among the participants.
5.2 Discussion
5.2.1 Participant’s characteristics
The study indicates that most of the respondents were of the age between 36-55 years 107 (27.8%) followed by 5-10 years 93 (24.6%), then 11-25 years 86 (22.3%) and 26-35 years 52 (13.5%), and the least was those more than 51 who were 47 (12.2%). According to the results on the religious affiliations of the participants, the majority of them were Christians 241 (62.6%) followed by Muslims who were 144 (37.4%).
The big numbers of respondents are the Ankole who were 336 (87.2%) followed by Toro who were 21 (5.5%). The Ganda tribe were the third most participants 11 (2.9%). Other tribes found during the study were 10 (2.6%), the tribes include the Acholi, Teso, Nyoro, and others. The least participants were the Konjo 7 (1.8%). On the education level of the participants, the findings indicates that the greatest number of people who participated were others 168 (43.7%) which represented those still in primary school, those who completed from other tertiary institutions and not necessarily university, those with adult education, and those who never went to school. Secondary school status who had completed O level education were 83 (3521.6%) followed by those who had completed primary level 67 (17.4%). 55 (14.3%) had competed A level and 12 (3.1%) had completed university education.
On occupation, the greatest number of the participants are the others 138 (35.8%) followed by the small-scale operators 97 (25.2%), then the peasant farmers 74 (19.2%), the fourth are the self-employed 37 (9.6%), the second last are the employed 24 (6.2%). The last are the non-employed 15 (3.9%).  The study findings indicates that the majority of the respondents were female who made a total number of 244 (63.3%) and the male were 141 (36.7%). The data analysis reveals that the big number of respondents has a family income of less than one million 297(77.1%), this is followed by those who earn between one million and two million who are 53 (13.8%). Those who earn between two million and three million are 21 (5.5%). Only 14 (3.6%) represent the other figures which is more than what is indicated on the table which include those who earn more than three million. 
5.2.2 Thumbprint characteristics
The findings reveal that the common encountered types of fingerprint patterns were whorls, arches and loops. It became evident that the whorls are the commonly occurring type of fingerprint pattern which is 250 (65%), this is followed by the arches type of fingerprint pattern which is 112 (29%). The least represented type of fingerprint patterns were the loops which were 23 (6%). During the data analysis it was realized that 273 (71%) of the participants had similarities between the parents and offsprings in the patterns of thumbprints types. There was no clear evidence in similarity between the parents and offsprings among 112 (29%) participants.
According to the study, it was found that the majority of the participants 261 (68%) had similar thumbprint patterns among the offsprings. The rest of the participants 124 (32%) did not show similarities in thumbprint patterns among the offsprings. The study indicates that most of the participants 335 (87%) had similar right and left thumbprint patterns on the same individual. The remaining participants 50 (13%) did not have obviously similar patterns of fingerprints. According to the study the occurrence of the thumbprint types was almost similar in relation to gender. In male the occurrence of loops was 25 (6.5%) while in female it was 21 (5.5%). The occurrence of arches in male was 103 (27%) and in female it was 119 (31%). On the whorls, the occurrence in male was 235 (61%) while in female it was 266 (69%). 

5.3. CONCLUSIONS
According to this study that was focusing on the investigation on the variations of thumb dermatoglyphics among the residents of Bushenyi town council, Igara county, Bushenyi district, Uganda, the study revealed the following;
· The found types of thumbprint patterns in Bushenyi town council, Igara county, Bushenyi district were whorls, aches, and loops.
· The majority of the participants had similarity in the thumbprint patterns between the parents and the offsprings.
· According to the results, it is clear that the majority of the sibling in different families had similar thumbprint patterns.
· The relationship between the right and left thumb show similarities in the majority of the participants.
· The thumbprint patterns in relation to gender shows very minimal variations in various types of thumbprint patterns. 

5.4. RECOMMENDATION
The research was conducted with an aim to determine the variations in thumb dermatoglyphics among Bushenyi town council residents. The following recommendations were put forward.
· Thumbprint patterns can be used to identify close relatives although they may not necessarily be similar.
· Thumbprints can be used for personal identification since there are no two people with similar thumbprints.
· More research is necessary to identify the variation on the spacing of the thumbprint ridges among different individuals.
· Research is recommended on the details on the types of the thumbprint patterns like the ulnar and radial loops, twinned loop, central pocket loop, the composite and the accidental loops, and finally the tented arch.
· More research is needed on the other four fingers to determine the role of genetics in ridge pattern formation and its relation to close family members.
· There is need to find out the relationship between the fingerprint ridge formation and the toe ridge formation.  
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Percentage	
Female	Male	0.63300000000000001	0.36699999999999999	

Types of thumbprint patterns

Whorls	
Types of Fingerprint	0.65	Arches	
Types of Fingerprint	0.28999999999999998	Loops	
Types of Fingerprint	0.06	



Parent/Offspring thumbprint relationship

Similar	
Parent/offspring thumb print relationship	0.71	Not Similar	
Parent/offspring thumb print relationship	0.28999999999999998	Column1	Parent/offspring thumb print relationship	



Thumbprint Relationship among Siblings

Similar 	Category 1	0.68	Not Similar	Category 1	0.32	Column1	Category 1	



Right and Left thumbprint Relationship

Similar	Right 	&	Left thumb relationship	87	Non-similar	Right 	&	Left thumb relationship	13	Column1	Right 	&	Left thumb relationship	



Thumbprint types in relation to sex

Loops	Male	Female	6.5000000000000002E-2	5.5E-2	Arches	Male	Female	0.27	0.31	Whorls	
Male	Female	0.61	0.69	
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