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Searching for genetic markers for specific 
behaviors: A group technique to assess 

fingerprint patterns 

STANLEY COREN 
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Dermatoglyphic patterns, such as fingerprints, are potential genetic markers for a number of 
behavioral syndromes. A method for rapidly assessing fmgerprint patterns, which is suitable for 
group or postal administration, is described. This method appears to have high validity, showing 
96.2 % concordance with more traditional methods of fingerprint pattern assessment. 

Over the past decade, psychologists (e.g., Iacono, 1982) 
have become increasingly interested in the search for 
genetic markers of various behavioral traits. Although 
most genetic markers are quite subtle, involving blood 
chemistry, physiological arousal patterns, or eye move
ment patterns, a set of simple physiological manifesta
tions that are predominantly genetic in nature may be use
ful as potential genetic markers. These phenotypic 
characteristics are the dermatoglyphic patterns on the 
fingers, commonly referred to as fingerprints . 

There is a good deal of evidence from twin and family 
studies that dermal ridge patterns are strongly determined 
by genetic factors (for reviews, see Cummins & Midlo, 
1961; Okros, 1965; Roberts, 1979). The usefulness of 
these dermal patterns as indicators of genetically based 
syndromes has been shown in relationship to a number 
of disorders known to be due to chromosomal or genetic 
sources. For instance, there are specific fingerprint pat
tern distributions associated with Down's Syndrome, 
Turner's Syndrome, Klinefelter's Syndrome, de Lange's 
Syndrome, Rubinstein-Taybi's Syndrome, and several 
others (see Schaumann & Alter, 1976, for a review). More 
recently, the association of specific finger ridge patterns 
with some forms of psychosis has suggested a genetic ori
gin for these behaviors as well (e.g., Naryanan & Mal
likarjunaiah, 1980). 

There are a number of features that make fingerprint 
patterns convenient and desirable candidates for studies 
seeking genetic markers for behavioral patterns. Dermal 
ridges are usually completely formed within the first 
trimester of pregnancy. From this time until death, there 
are no morphological changes in either the detailed struc
ture of the ridges or in the patterns that they form. The 
only changes are in size (they keep pace with the growth 
of the hands) and in the depth of the ridges (which may 
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vary due to environmental factors that cause abrasion of 
the surface of the skin). 

There are also some disadvantages associated with use 
of fingerprints as an index. Normally, fingerprint patterns 
are measured by rolling the papillary surface on an ink 
pad and then "printing" the pattern by rolling the finger 
across a piece of paper. This procedure is somewhat time
consuming, and one can seldom take fingerprints from 
more than 20 to 30 individuals per hour, even under op
timal conditions. In addition, many subjects object to the 
messiness of the procedure, and others object on 
philosophical grounds (or perhaps due to mild paranoia) 
to having their fingerprints permanently recorded. 

For some aspects of dermatoglyphic research (such as 
counting ridges) a permanent copy of the fmgerprint is 
required; however, for many genetic analyses, actual im
pressions of the fingertip pattern are unnecessary. This 
is due to the fact that much of the information needed re
quires only global pattern classification, rather than quan
titative measurement. It usually suffices to know whether 
the fingerprint is an arch, a whorl, a radial loop, or an 
ulnar loop. Thus it may be possible to develop a rapid 
and reliable method of fingerprint classification that would 
take little time, would be suited for group administration, 
would avoid finger smudging and staining, and would also 
circumvent the philosophical problems some subjects ex
press when asked to leave a permanent record of their 
fingerprints . This procedure, based upon self-report, is 
described and validated below. 

MEmOD 

The subject sample consisted of 127 student volunteers (mean age = 
18.4 years). Each subject received an inventory that consisted of a sin
gle sheet of paper. On the front of this sheet was a general discussion 
of the three global classes of fingerprint pattern (arches, loops, and 
whorls) and some simplified schematic diagrams illustrating their charac
teristics. On the back of the sheet was a set of eight prototypical finger
print patterns, such as those shown in Figure 1. Each pattern was la
beled with a letter and a descriptive tide (such as "oval whorl" for E 
or "spiral whorl" for F). Beneath these patterns were outline drawings 
of the two hands. Subjects were asked to select the fingerprint pattern 
that most closely matched each of their own fingers and to write the 
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Figure 1. The fmgerprint prototypes used in this study. They were labeled on the inventory as follows: (A) simple arch, (8) sbarp arch, 
(C) left loop, (0) right loop, (E) oval whorl, (F) spiral whorl, (G) round whorl, and (II) double loop. 

letter associated with each pattern 011 the corresponding tips of the fingers 
in the drawings representing their left and right hands. The instructions 
also indicated that if subjects bad any difficulty assessing the patterns 
on their fingers, they were to indicate this to the experimenter. After 
each subject reported hislher own judgments of hislher fingerprint pat
terns, the experimenters assessed fingerprint patterns using more tradi
tional techniques and 500% magnification. 

RESULTS AND DISCUSSION 

Of the 127 subjects, only 4 (3.1 %) reported major 
difficulties assessing their fingerprint patterns using this 
technique. In each of these instances, when the finger
prints were examined, it was found that there was either 
severe abrasion of the dermal ridges or scars or bums that 
rendered the patterns difficult to interpret under unaided 
visual inspection. The condition of these fingerprints 
would have made them somewhat difficult to interpret 
even using traditional ink-pad impressions. 

For the remaining 123 subjects, responses regarding 
each finger were coded into one of four global categories. 
Responses of patterns A and B were classified as arches, 
and responses E, F, G, and H were classified as whorls. 
For the purposes of scoring concordance between self
assessed patterns and experimenter-assessed patterns, no 
distinction was made among the items within a global 
grouping; for example, a subject response of pattern E 
and an experimenter assessment of pattern G were con
sidered equivalent since both E and G are classified as 
whorls. Loops were classified on the basis of their direc
tion and the hand upon which they occurred. Thus pat-

tern C on the left hand and D on the right are ulnar loops, 
whereas C on the right hand and D on the left are radial 
loops. Since they form separate classes of patterns, con
fusions between C and D were scored as errors. 

Of the 1,230 fingerprint patterns assessed, the subjects' 
self-reports agreed with experimenter assessments in 
1,183 instances, or 96.2 % of the cases. Of the 47 (3.8 %) 
errors, two thirds of these (2.5 %) were confusions be
tween loops and whorls. Confusions between loops and 
arches and between arches and whorls each accounted for 
only 0.3 % of the total (or 4 confusions each). Confusions 
between radial and ulnar loops occurred only 8 times in 
the entire sample (0.7 %), and 5 of these were by the same 
subject, who seemed to be suffering from some sort of 
dyslexic reversals. 

Overall, these data suggest that subjects are quite ac
curate in assessing their own fingerprint patterns when 
they are given a brief introduction to the nature of derma
toglyphic assessment and an adequate sample of proto
types. The 96.2 % concordance level should be accepta
ble for most purposes. 

One can verify that the self-reports agree closely with 
more objective assessments by assessing the fingerprint 
index called pattern intensity (actually the number of 
triradii per pattern: arches have 0, loops have 1, and 
whorls have 2). This measure of the complexity of the 
fingerprint pattern has proven to be particularly sensitive 
to genetic factors and can be shown to vary across racial 
and geographic subgroups that are relatively inbred. When 
we correlate the pattern intensity obtained from self-
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reports with those obtained by experimenter assessment, 
we find that r = .97, which is, of course, statistically sig
nificant (p < .(01). 

On the basis of these data, it seems that this self-report 
technique may be quite useful in obtaining assessments 
of fingerprint patterns to determine whether there are 
dermatoglyphic patterns that may serve as genetic mar
kers for various behavioral traits. The procedure is rapid 
(usually requiring less than 5 min), is suitable for group 
or postal administration, and seems to provide valid and 
reliable data, especially when the small percentage of in
dividuals with scarred or abraded fingers are eliminated 
or slated for more traditional assessment. 

REFERENCES 

CUMMINS, H., '" Mmw, C. (1961). Finger prints, palms and soles. 
New York: Dover. 

IACONO, W. G. (1982). The genetics of psychopathology as a tool for 
understanding the brain: The search for a genetic marker for 
schizophrenia. In I. Ueblich (Ed.), Genetics of the brain (pp. 61-91). 
Amsterdam: Elsevier Biomedical Press. 

NAltYANAN, H. S., '" MALUKAltJUNAlAH, M. (1980). Manic~ive 
psychosis and dermatoglyphic patterns. Human Biology, 2, 129-131. 

OKROS, S. (1965). The heredity of papillary patterns. Budapest: 
Akademiai Kiado. 

ROBBIlTS, D. F. (1979). Dermatoglyphics and human genetics. Birth 
Defects: Original Ankle Series, 15, 475-494. 

ScHAUMANN, B., '" ALTBIl, M. (1976). Dermatoglyphics in medical 
disorders . New York: Springer-Verlag. 

(Manuscript received for publication September 26, 1986.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




