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ABSTRACT
Dermatoglyphics is the study of epidermal ridges of skin. Palmar ridge counts are the ridges found on the surface of the palm between triradius a, b, c, and d. The study aimed to investigate the importance of palmar ridge counts in screening Down’s syndrome subjects in Nigeria.  Sample size of 101 1(58 males and 43 females) was used for Down’s syndrome and 100 1(65 males and 35 females) for control subjects. A descriptive survey design was used, and subjects were conveniently selected from various special and inclusive schools in different part of Nigeria. The data were analyzed using Mann Whitney U test. The trait analyzed were AB ridge count (ABRC), BC ridge count (BCRC) and CD ridge count (CDRC). The results revealed ABRC and BCRC were significantly lower for Down’s syndrome when compared to control subjects (p<0.05). it was also observed  that CDRC was significantly higher for Down’s syndrome when compared to control subjects on both hands and for both sexes (p<0.05). for male subjects the same result was observed except that the CDRC on the left hand was not significant, while for the female only the ABRC on the left hand was significant different between Down’s syndrome and control subjects (p<0.05). This study revealed significant difference between the palmar ridge counts of Down’s syndrome and control subjects implying that they (ABRC, BCRC and CDRC) could be good tool in screening Down’s syndrome especially ABRC.
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INTRODUCTION
Dermatoglyphics is derived from two Greek words “derma” means skin and “glyph” means carve, it is the scientific study of epidermal ridges of skin (both fingerprints and footprints) (Moore & Persuad, 2003). The Development of dermatoglyphic patterns is under genetic control but can be influenced by environmental factors (Bhat et al., 2014). This can be seen in the study of monozygotic twins which reveal a close resemblance in dermatoglyphic patterns (Reed et al., 1975; Bajar, 2003). This invariably shows genetic control and the least influences of other environmental factors. 
Three types of patterns which are whorls, loops and arches are found on the tips of fingers and toes. The proliferation produces branchings and islands, the minutiae. Minutiae are a detailed morphology of a single ridge which includes branchings, interruptions of the continuity of a ridge, and isolation of short ridge segments (Babler, 1991). These ridges when formed are permanent and never change throughout the life of an individual but only grow in size proportional to the growth of an individual (Bhat et al., 2014). The patterns are determined genetically and modified by environmental forces so that no two persons are exactly alike (Singh & Pal, 2007). The permanency of fingerprint patterns as studied by Galton in 1892 has been the bedrock of genetics in dermatoglyphics. Dermatoglyphics has formed part of the research into human genetics (Verbov, 1970). Although everyone has different fingerprints pattern but then people tend to have certain similar patterns of prints. In 1930s, scholars began to use fingerprints to understand some genetic illnesses and disorders like Down’s syndrome. The current trend is that dermatoglyphics has developed to the extent whereby it could be used as a means of diagnosing genetic disorders including Down’s syndrome and autism with some level of accuracy.
At the base of digits II to V are seen triradius which are labeled abc& d. Ridges between tri-radius ‘a’ and ‘b’ are called a-b ridge count. Ridges between ‘b’ and ‘c’ are called b-c ridge count and between ‘c’ and ‘d’ is called c-d- ridge count. The abRC is said to be the more satisfactory palmar ridge count because it is genetically controlled (Fang, 1950). b-c and c-d ridge counts are rarely used in dermatoglyphic analysis for medical purposes (Fogle, 1990). However, more recently research reveals both ab ridge count, bc ridge count and cd ridge count as a useful tool in diagnosing autism (Osaat et al., 2019; Oghenemawve et al., 2015).
Down’s syndrome (DS) also known as trisomy 21, is a chromosomal condition that is caused by the presence of all or part of a third copy of chromosome twenty one (21) (Gordon, 2010; Butter and Meaney, 2005). The cause of Down’s syndrome is full trisomy 21 in 94% of patients, mosaicism (2.4%) and translocations (3.3%) account for the rest. Approximately 75% of the unbalanced translocations are de novo, and approximately 25% result from familial translocation (Hsu et al., 1971; Chen, 2007). The incidence of Down’s syndrome in Nigeria as reported by Adeyokunnu (1982) is one in eight hundred and sixty five (865) livebirths in Nigerian hospital. The signs and symptoms of Down’s syndrome are characterized by the neotenization of the brain and body (Opitz and Gilbert-Barness, 1990). Individual with Down’s syndrome have some certain physical and mental disorder traits which are caused by the gene responsible for the condition especially before birth.
Other traits of dermatoglyphics have been related with Down’s syndrome subjects, however much work has not be done with  respect to dermal ridge count and Down’s syndrome especially in Nigeria, therefore the study aimed to investigate the importance of Dermal ridge counts in screening Down’s syndrome subjects in Nigeria.
METHODOLOGY
A descriptive sample survey design was used this study. This study comprised both male and female Down’s syndrome subjects in Nigeria ranging between ages of 5 to 35 years of age. The sample size for this study was 101(58 males and 43 females) for Down’s syndrome and 100 (65 males and 35 females) for control subjects. Because of the difficulty in getting the children for one reason or the other, a convenience sampling technique was used to collect data from different special and inclusive schools in Nigeria. Inclusion and exclusion criteria were adhered to before commencement of the study and the subjects who met the inclusion criteria and who volunteered to participate in the research through their parents or institutional authority were selected. Information needed for the selection of the subjects was obtained directly from the occupational therapists, care-givers or teachers which were supported by the physical observations of the researcher. An informed consent containing details of the research work was issued out and clarifications given were necessary before the commencement of work.
The dermatoglyphic patterns were collected and determined using the scanning method according to Oghenemavwe & Osaat (2015). The subjects’ fingers and palms were thoroughly washed with water and soap and dried with clean towel to remove dirt. The subject was asked or assisted to place the washed palms on the scanner and accordingly the palms were scanned. The scanned images were saved in a folder. Later on, collation of raw data was obtained from the scan images and used for further analysis.  The Data obtained from this study were subjected to test using SPSS (Statistical Package for Social Science IBM ® Version 23 New York). Mann-Whitney U test was used to analyse the results. All statistical testing was done at 95% confidence level with p-value less than 0.05(p< 0.05) taken to be significant. 
Ethical approval was sought from the Research Ethics Committee of the School of Graduate Studies, University of Port Harcourt in form of proposal writing and it was approved with reference number UPH/CEREMAD/REC/04. In addition, informed consent was obtained from the parents/guidance and institutional authorities of the subject by signing a consent form given to them before samples of the subjects under study were taken.
RESULTS AND ANALYSIS
As shown in table 1, Mann-Whitney U test was used to test for differences between dermal ridge count (abRC, bcRC, cdRC) of Down’s syndrome and control subjects on the right and left hands of both sexes. The results on the right hand showed that ABRC, BCRC CDRC of Down’s syndrome subjects was significantly different from those of normal subjects (p<0.05), with CDRC having higher mean rank in Down’s syndrome than normal subjects. The left hand demonstrated that ABRC, BCRC and CDRC were significantly different in the both groups, CDRC have increased mean for Down’s syndrome than normal subjects (P<0.05). Table 2, showed Mann-Whitney U test of significantly lower mean rank of ABRC and BCRC in male Down’s syndrome and male normal subjects on both right and left hands. CDRC was significantly higher between male Down’s syndrome and normal subjects on the right (p<0.05). In table 3, the female result on the right hand showed that ABRC, BCRC CDRC of Down’s syndrome subjects were not significantly different from those of Normal subjects (p>0.05), while the left hand demonstrated that only ABRC was significantly different in the both groups (P<0.05).



Table 4.56:Mann-Whitney U test comparing the Right and left dermal Ridge count of Down’s syndrome and normal Subjects of both sexes
	Right dermal Ridge Count 
	Group
	N
	Mean Rank
	Sum of Ranks
	Mann-Whitney U
	Wilcoxon W
	Z
	P-value

	ABRC
	DS Subjects
	101
	88.41
	8929.00
	3778.00
	8929.00
	-3.09
	0.00**

	
	NO Subjects
	100
	113.72
	11372.00
	
	
	
	

	BCRC
	DS Subjects
	101
	90.53
	9143.50
	3992.50
	9143.50
	-2.57
	0.01**

	
	NO Subjects
	100
	111.58
	11157.50
	
	
	
	

	CDRC
	DS Subjects
	101
	112.43
	11355.50
	3895.50
	8945.50
	-2.80
	0.01**

	
	NO Subjects
	100
	89.46
	8945.50
	
	
	
	

	Left dermal ridge count
	
	
	
	
	
	
	
	

	ABRC
	DS Subjects
	101
	87.45
	8832.50
	3681.50
	8832.50
	-3.32
	0.00**

	
	NO Subjects
	100
	114.69
	11468.50
	
	
	
	

	BCRC
	DS Subjects
	101
	91.37
	9228.50
	4077.50
	9228.50
	-2.36
	0.02**

	
	NO Subjects
	100
	110.73
	11072.50
	
	
	
	

	CDRC
	DS Subjects
	101
	110.18
	11128.50
	4122.50
	9172.50
	-2.25
	0.02**

	
	NO Subjects
	100
	91.73
	9172.50
	
	
	
	


Note: ** = Significant, DS- Down’s syndrome, RC- Ridge count, z- z score, ABRC-AB ridge count, BCRC-BC ridge count, CDRC-CD ridge count.



Table 4.57: Distribution of the right and left Dermal Ridge Count and test of association in males of Down’s syndrome and normal subjects
	Right Dermal Ridge Count
	Group
	N
	Mean Rank
	Sum of Ranks
	Mann-Whitney U
	Wilcoxon W
	Z
	P-value

	ABRC
	DS FINGER
	58D
	53.18
	3084.50
	1373.50
	3084.50
	-2.60
	0.01**

	
	NORMAL FINGER
	65
	69.87
	4541.50
	
	
	
	

	BCRC
	DS FINGER
	58
	52.71
	3057.00
	1346.00
	3057.00
	-2.74
	0.01**

	
	NORMAL FINGER
	65
	70.29
	4569.00
	
	
	
	

	CDRC
	DS FINGER
	58
	69.40
	4025.00
	1456.00
	3601.00
	-2.18
	0.03**

	
	NORMAL FINGER
	65
	55.40
	3601.00
	
	
	
	

	Left dermal ridge count
	
	
	
	
	
	
	
	

	ABRC
	DS FINGER
	58
	53.34
	3093.50
	1382.50
	3093.50
	-2.55
	0.01**

	
	NORMAL FINGER
	65
	69.73
	4532.50
	
	
	
	

	BCRC
	DS FINGER
	58
	53.27
	3089.50
	1378.50
	3089.50
	-2.57
	0.01**

	
	NORMAL FINGER
	65
	69.79
	4536.50
	
	
	
	

	CDRC
	DS FINGER
	58
	67.95
	3941.00
	1540.00
	3685.00
	-1.75
	0.08

	
	NORMAL FINGER
	65
	56.69
	3685.00
	
	
	
	


Note ** - significant, DS – Down’s syndrome, z- z score, abRC –ab ridge count, bcRC – bc ridge count, cdRC-cd ridge count, CDRC-CD ridge count. 



Table 4.58: Distribution of the right and left dermal ridge count (DRC) and test of association in females of Down’s syndrome and normal subjects
	Right Dermal Ridge Count
	Group
	N
	Mean Rank
	Sum of Ranks
	Mann-Whitney U
	Wilcoxon W
	Z
	P-value

	ABRC
	DS FINGER
	43
	35.44
	1524.00
	578.00
	1524.00
	-1.76
	0.08

	
	NORMAL FINGER
	35
	44.49
	1557.00
	
	
	
	

	BCRC
	DS FINGER
	43
	38.03
	1635.50
	689.50
	1635.50
	-0.63
	0.53

	
	NORMAL FINGER
	35
	41.30
	1445.50
	
	
	
	

	CDRC
	DS FINGER
	43
	43.22
	1858.50
	592.50
	1222.50
	-1.61
	0.11

	
	NORMAL FINGER
	35
	34.93
	1222.50
	
	
	
	

	Left DRC
	
	
	
	
	
	
	
	

	ABRC
	DS FINGER
	43
	34.73
	1493.50
	547.50
	1493.50
	-2.06
	0.04**

	
	NORMAL FINGER
	35
	45.36
	1587.50
	
	
	
	

	BCRC
	DS FINGER
	43
	38.09
	1638.00
	692.00
	1638.00
	-0.61
	0.54

	
	NORMAL FINGER
	35
	41.23
	1443.00
	
	
	
	

	CDRC
	DS FINGER
	43
	42.60
	1832.00
	619.00
	1249.00
	-1.35
	0.18

	
	NORMAL FINGER
	35
	35.69
	1249.00
	
	
	
	


Note: ** = Significant, DS- Down’s syndrome, RC- Ridge count, z- z score, ABRC-AB ridge count, BCRC-BC ridge count, CDRC-CD ridge count.

DISCUSSION
ABRC has been shown to be genetically controlled and happened to be the most satisfactory dermal ridge count. As well it is highly correlated with genetic disorders (Verbov, 2007; Sanyaolu et al., 2011, Osaat et al., 2019). Research on twins indicates greater environmental influence on ABRC than finger ridge count (Verbov, 2007). According to Fearon et al. (2001) ABRC was found to be significantly lower between Down’s syndrome patients and control. The above finding is in line with the present study where Down’s syndrome has a decreased value of ABRC when compared to control group bilaterally of both sexes. Hiroshi & Junichi (1971) also reported similar finding, the Down’s syndrome in of Japanese population have lower ABRC for Down syndrome than the normal population, though not statistically significant. While for Klinefetters syndrome ABRC was significantly lower than the Japanese population.  This means that a-b ridge count appeared to be influenced by sex-chromosome complement. This is also in line with the idea of David (1984). Down’s syndrome male subjects also showed significantly lower mean rank of ABRC on both hands than control. ABRC of female Down’s syndrome was only significantly lower on the left hand implying sexual dimorphism and bilaterism. It also suggests the influence of sex-chromosome complement for Down’s syndrome. Ozyurt et al. (2010) observed a significantly lower ABRC for schizophrenia. Osaat et al. (2019) reported a significantly higher ABRC for autism than control subjects.
Like ABRC, there was significantly lower BCRC for Down’s syndrome than control subjects while CDRC was observed to be higher for Down’s syndrome than normal subjects for both sexes on both hands. In the male subjects only the left CDRC was not significant. As observed for the female subjects, the differences between Down’s syndrome and control subjects were not significant except for ABRC on the left hand. This result implies that lower BCRC and higher CDRC can also be used as a good tool in diagnosing Down’s syndrome. Also the significant differences observed in the ABRC of both sexes, in males and in females Down’s syndrome and control subjects showed that ABRC is genetically determined than the other dermal ridge counts especially in diagnosing Down’s syndrome subjects. Ozyurt et al. (2010) reported significant decrease in the CDRC in the left hand of schizophrenia subjects and in the right and left hands of female schizophrenics. Though BCRC and CDRC were not known to be important tool in screening of disorder, the result of the present study revealed its importance for both Down’s syndrome. Sexual dimorphism observed in favour of the male subjects. 
CONCLUSION
This study has revealed the importance of dermal ridge count in the screening of Down’s syndrome. It was observed that AB ridge count was more genetically determined than other dermal ridge counts as well correlate better with Down’s syndrome in the present study. In the present study, a lower ABRC was observed for Down’s syndrome when compared to control subjects and the difference was statistically significant for both sexes on both hands, for males on both hands while for females the difference was not significant except on the left hand.  Again, BCRC was observed to be significantly lower in Down’s syndrome than control subjects while CDRC was significantly higher for Down’s syndrome than control subjects. This means that BCRC and CDRC will serve to support the use of ABRC in screening Down’s syndrome subjects in Nigeria.
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