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ABSTRACT

The clinical markers for a variety of neurodevelopmental diseases and chromosomal abnormalities include
dermatoglyphic features. In the first and second trimesters of pregnancy, the ectodermic layer is where
dermatoglyphic patterns and neural tissues begin to take shape; at this point, the environment has little impact on
them. Autism is a complicated neurodevelopmental condition marked by severe behavioral, social, and
communication functioning problems. In the Bengalee population of West Bengal, India, the present study aimed to
comprehend the connection between Abnormal Palmar Flexion Creases (APFCs) and autism. The standard ink and
roller method was used to collect the bilateral palm prints of 100 participants-67 males and 33 females-diagnosed as
autistic and 100 participants-55 males and 45 femalesswho were healthy controls-for this purpose from the Bengalee
linguistic groups of West Bengal. The findings showed that the left and right hands of autistic males and females had
significantly (p<0.05) more APFCs, single transverse creases, and Sydney line than did control males and females.
The current study revealed that compared to controls without sex or side differentiations, autistic patients have more
Sydney lines and single transverse creases. The results of the current investigation proposed that new early diagnostic
criteria for autism may include the obvious existence of APFCs.
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such as similar ectodermal origin and fast growth, are shared
between cerebral and epidermal tissues [4-6]. The connection

INTRODUCTION

Dermatoglyphics is the scientific way to classify and measure the
cutaneous ridges that occur between the seventh and the twenty-
fourth week of intrauterine life on the volar side of fingers,
palms, and soles [1,2]. Dermal ridges and ridge patterns are age-
independent, longlasting, and highly heritable physio-morphic
features. The method for using dermatoglyphics as a noninvasive
tool for identifying clinical syndromes was developed in the
1930s and later developed in tandem with advances in multi-
variable data summarization. Cummins was able to accurately
identify 90% of those who were affected by the condition using
the dermatoglyphic anomalies indicative of the syndrome in
1937, two decades before Lejeune found the chromosomal defect
of Down's syndrome [3]. Certain features of skin development,

between fetal stress and the alteration of the dermatoglyphic
patterns is widely established [7]. In order to ascertain the
connection between unusual dermatoglyphic traits and genetic
and chromosomal aberrations like Trisomy 21 or Down's
syndrome [8-12], Turner's syndrome [5,11], and Klinefelter's
syndrome [13], numerous dermatoglyphic studies have been
carried out by researchers worldwide.

with a strong
hereditary foundation is autism [14]. The development of

A complex neurodevelopmental disorder
modern genetics and biomedicine revealed that chromosomal
rearrangements on the 15q11-15q13 regions [15,16], as well as
four overlapped regions on chromosomes 2q, 7q, 16p, and 19p
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[17], as well as potential susceptibility regions on chromosome
15 (15q11-q15), were linked to Autism Spectrum Disorders
(ASDs). In addition, several loci for autism susceptibility have
been identified on chromosome 7's long distal arm (7q) [18,19],
including the RELN protein on 722 and the MET gene on
7931 [16,18-20]. However, a SHANK3 gene mutation (located on
chromosome 22q13) and an X-inked neuroligins mutation [21]
were connected to autism spectrum disorders' socialization and
linguistic difficulties. Around age two to three, a core set of
symptoms for this complex brain disorder appears, including
delayed or nonresponding to people, delays in language
development, and repetitive or stereotyped activities [22].
According to what we know about autism in history, the
symptoms are present across all cultures and times as well. The
symptoms evolve over the course of a child's development and
into adulthood, with some indicators disappearing and others
emerging [23]. According to the Epidemiology of ASDs, there
are 7.6 million Disability-Adjusted Life Years (DALYs) and a
prevalence of 1 in 160 worldwide. Additionally, 0.3% of the
disease's burden is concentrated in the World perspective.
Nevertheless, the prevalence rate of autism has risen in India
over time, reaching 1 in 250 between 2008 and 2012 with a 4:1
male-tofemale ratio [23,24]. In contrast, research published in
2017 indicated that the prevalence of ASD in India fell between
0.15% and 1.01% of the population [25,26]. In addition to
these, 1 in 125 children aged 3-6 years and 1 in 85 children aged
6-9 years were reported to have ASD in 2018 [27]. A different
study from the rural sector found that the prevalence rate was
0.11 among children aged 1 to 18 and 0.09 among urban
children aged 0 to 15 [28]. According to a study conducted in
Chandigarh, 2.25 out of every 1000 children aged 1.5 to 10 had
autism [29]. Numerous dermatoglyphic studies on autism have
been conducted, and they have been supported by a strong
genetic background [14,30-37]. The present study aimed to
understand the relationship between Abnormal Palmar Flexion
Creases (APFCs)-Single Transverse Creases, and Sydney line
among autistic individuals from the Bengali-speaking groups of
West Bengal in India.

MATERIALS AND METHODS

To achieve the current purpose, 100 participants-67 males and
33 females-with a clinical diagnosis of autism (according to the
DSM-IV-TR-American Psychiatric Association, 2000) and 100
controls-55 males and 45 females-without a history of autism in
their families-were selected from among the Bengalee population
of Kolkata, West Bengal, India. All the bilateral palm prints
were taken using the standard ink and roller method [1] and
they were then categorized using system. Sydney lines and single

OPEN 8 ACCESS Freely available online

transverse creases were included as a measure of APFCs for the
current purpose. In SPSS (version 18.0), all of the
were interpreted and examined [3]. Cutoff values were set as
p=0.05. The present study got the Institutional Ethical Clearance
from the ‘Institutional Ethical Committee for Bio-Medical and
Health Research involving Human Participants, University of
Calcutta’ vide Reference No. 06/ET/19-20/1742, dated
14.06.2019. When applicable, the parents and the Autism
management center’s authority were given prior verbal and
written consent. Anonymity was strictly followed for all the
participants (Figure 1).
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Figure 1: Pictorial representation of the APFCs: Single
transverse crease (1) and Sydney line (2).

RESULTS

Table 1 demonstrated the significant (p<0.05) presence of the
single transverse creases and Sydney line on the left and right
hands of the autistic male patients in comparison to the control
males. However, Table 2 revealed a significant (p<0.05)
occurrence of the single transverse crease and Sydney line on the
left and right hand of the autistic female patients than that of
control females. Nevertheless, Table 3 of the present study
suggests a significant (p<0.05) association between APFCs
(single transverse creases and Sydney line) and autism while
combining both hands as well as both sexes than that of the
controls.

Normal flexion
creases (%)

Group
creases (%)

Single transverse

Sydney line (%) x* value (2 df)

Autistic male left hands 34 (50.75) 12 (17.91) 21 (31.34)
(n=67) 26.032*
Control male left hands 51 (92.73) 0(0.00) 4(1.27)

(n=55)
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Autistic male right hands 35 (52.24) 12 (17.91) 20 (29.85) 26.968"%
(n=67)
Control male right hands 52 (94.55) 0(0.00) 3 (5.45)

(n=55)

Note: "p<0.05; *: Yate’s correction, df: degrees of freedom.

Table 1: Distribution of the palmar flexion creases among the autistic males and control males.

Normal flexion
creases (%)

Group
creases (%)

Single transverse

Sydney line (%) x* value (2 df)

Autistic female left hands 17 (51.52) 4(12.12) 12 (36.36) 21.062"*
(n=33)

Control female left hands 43 (95.56) 0(0.00) 2 (4.44)

(n=45)

Autistic female right hands 17 (51.52) 5(15.15) 11 (33.33)

(n=33) 21.1527#
Control female right hands 43 (95.56) 0 (0.00) 2 (4.44)

(n=45)

Note: *p<0.05; #: Yate’s correction, df: degrees of freedom.

Table 2: Distribution of the palmar flexion creases among the autistic females and control females.

Normal flexion
creases (%)

Group
creases (%)

Single transverse

Sydney line (%) x% value (2 df)

Autistic patients (n=200) 103 (51.51) 33 (16.5)

64 (32.00) 95.7827%

Controls (n=200) 189 (94.6) 0 (0.00)

11(5.4)

Note: p<0.05; *:Yate’s correction, df: degrees of freedom.

Table 3: Distribution of the palmar flexion creases among autistic patients and controls irrespective of sex and side differences.

DISCUSSION

Unusual dermatoglyphic traits played an essential role in
understanding the neurodevelopmental imbalances or the
alteration of brain growth, which were well documented
worldwide [5,6]. Among the several dermatoglyphic traits, the
association between Down’s syndrome and Abnormal Palmar
Flexion Creases (APFCs) as a means of single transverse creases
or Simian line is probably the best-documented world widely
[8,13,38-42]. Apart from Trisomy 21 or Down’s syndrome, the
association between the APFCs and other congenital aberrations
like Klinefelter’s syndrome, Turner syndrome [13], Fragile-X
syndrome, West syndrome, Filippo syndrome, Cornelia de Lange
syndrome, or genetic metabolic disorders [43] G6PD [44] has
been well reported. However, APFCs have also been found with

] Psychol Psychother, Vol.13 Iss.3 No:1000451

notable frequency in individuals having developmental defects
caused by the alteration of intrauterine environmental exposure
[45]. Nevertheless, the association between APFCs and
environmental factors such as rubella [46] prenatal toxemia,
hypertension [47] and intrauterine methadone exposure [48] has
been well reported.

A significant increase in Sydney lines along with single
transverse creases has been reported in Down’s syndrome [49].
Previous studies have reported an association between APFCs
and schizophrenia [50-52] and idiopathic intellectual disabilities
[43]. Because skin and brain (neural tissue) develop from the
same ectoderm, dermatoglyphic markers may provide specific
information about early brain development [4] disorder in
autistic patients.
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Palmar dermatoglyphics on the volar side of the hand is formed
at the end of the first. Within the second trimester of fetal
development, so it seems that during that period, brain disorder
development can occur [4]. It is a critical period in the etiology
of autism and other neurodevelopment disorders. As a complex
neurodevelopmental imbalance [53] with a robust genetic
etiology [15,17,18,20,34,54].The current study included the
single transverse creases and Sydney line as an APFCs trait
measure among autistic patients from the Bengalee population

[54-63].

CONCLUSION

Based on early detection, the threshold for autism can be
managed from severe to moderate and from moderate to mild.
Additionally, the therapeutic identification occurred two to
three years after the newborn’s birth. However, using the
scientific methods of dermatoglyphics, the APFCs can be found
shortly after an infant is born. The present study revealed the
significant (p<0.05) occurrences of the single transverse creases
and Sydney line on the left and right hands of autistic male and
autistic female patients in comparison to the control males and
females as well. However, the current study found that autistic
patients had significantly more single transverse creases and
Sydney than controls, regardless of side
differentiation. Therefore, the present study suggested the
potential value of dermatoglyphic traits as one of the non-

lines sex or

invasive techniques as well as a valuable aid for clinical diagnosis
about the association of APFCs; single transverse creases, and
Sydney line, as a risk factor and could be helpful for early
prognosis of autism as well.

CONFLICT OF INTEREST

There are no conflicts of interest in the present study. All
authors participated in this study with equal responsibility and
interest. They all engaged in every aspect of this research work,
including research ideas, literature review, study designing, data
collection, data analysis, research paper writing, and revision.
this been
communicated elsewhere for publication.

Moreover, original research work has not

ACKNOWLEDGMENTS

The authors are grateful to all the participants and the
authorities of the different autism management centers in West
Bengal. We want to express our heartiest gratitude to the study
participants for their cooperation. Furthermore, gratitude is due
to the Department of Anthropology, U.C.S.T.A., the University
of Calcutta, for providing all necessary facilities for the current
study.

AUTHOR CONTRIBUTIONS

Conceptualization: BD, DC, ARB; Formal analysis: BD, PD;
Investigation: BD; Supervision: ARB, DC; writing-original draft
preparation: BD, PD; Writingreview and editing: BD, DC,
ARB.

] Psychol Psychother, Vol.13 Iss.3 No:1000451

OPEN 8 ACCESS Freely available online

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cummins H, Midlo C. Finger prints, palms and soles: An
introduction to dermatoglyphics. Dover Publications. 1961.

Babler WJ. Embryologic development of epidermal ridges and their
configurations. Birth Defects Orig Artic Ser. 1991;27(2):95-112.
Schaumann B, Alter M. Dermatoglyphics in medical disorders.
Springer Science and Business Media. 2012.

van-Oel CJ, Baaré WF, Pol HH, Haag ], Balazs ], Dingemans A, et
high

schizophrenia in twins: The significance of dermatoglyphic indices in

al. Differentiating between low and susceptibility to

relation to other determinants of brain development. Schizophr Res.
2001;52(3):181-193.

Alter M. Dermatoglyphic analysis as a diagnostic tool. Medicine.
1966;46(1):35-56.

Alter M, Bruhl HH. Dermatoglyphics in idiopathic mental
retardation. Am ] Dis Child. 1967;113(6):702-706.

Fafianas L, van Os ], Hoyos C, McGrath ], Mellor CS, Murray R.

Dermatoglyphic ab ridge count as a possible marker for developmental
disturbance in schizophrenia: Replication in two samples. Schizophr
Res. 1996;20(3):307-314.

Cummins H. Dermatoglyphic stigma in Mongolian idiocy. Anat
Res. 1939; 73: 407-415.

Workman GW. A study of the palmar dermatoglyphics of
mongolian idiots. 1939.

Penrose LS, Berg JM, Lang-Brown H. The biology of mental defect.
London: Sidgwick and Jackson. 1949.

Holt SB, Lindsten J. Dermatoglyphic anomalies in Turner's
syndrome. Ann Hum Genet. 1964;28(1-3):87-100.

Suzumori K. Dermatoglyphic analysis of fetuses with chromosomal

abnormalities. Am ] Hum Genet. 1980;32(6):859-868.
Penrose LS. Fingerprints,
1963;197(4871):933-938
Dey B, Chatterjee D, Das P, Bandyopadhyay AR. Hypothenar
patterns and autism: A dermatoglyphic study. Int J Sch Cogn Psycho.
2023;10:295.

Schroer RJ, Phelan MC, Michaelis RC, Crawford EC, Skinner SA,
Cuccaro M, et al. Autism and maternally derived aberrations of
chromosome 15q. Am | Med Genet. 1998;76(4):327-336.
Benvenuto S. The project of phenomenological
Psychiatric Evolution. 2009;71(1):11-29.

Philippe A, Martinez M, Guilloud-Bataille M, Gillberg C, Rastam
M, Sponheim E, et al. Genome-wide scan for autism susceptibility
genes. Hum Mol Genet. 1999;8(5):805-812.

Muhle R, Trentacoste SV, Rapin 1. The genetics of autism.
Pediatrics. 2004;113(5):e472-¢486.

Skaar DA, Shao Y, Haines JL, Stenger JE, Jaworski J, Martin ER, et
al. Analysis of the RELN gene as a genetic risk factor for autism. Mol
Psychiatry. 2005;10(6):563-571.

Losh M, Sullivan PF, Trembath D, Piven ]. Current developments
in the genetics of autism: From phenome to genome. ] Neuropathol
Exp Neurol. 2008;67(9):829-837.

Grigorenko EL. Pathogenesis of autism: A patchwork of genetic
causes. Future Neurol. 2009;(5):591-599.

Dey B, Chatterjee D, Das P. Sexual dimorphism of Papillary Number
(PN) and Main Line Index (MLI) among autistic patients of West
Bengal, India. ] Pediatr Neonatal Care. 2023;13(2):113-115.

Barua M, Daley TC. Autistic spectrum disorders: A guide for
paediatricians in India. New Delhi Naveen printers. 2008.

Kopetz PB, Endowed ED. Autism worldwide:
perceptions, acceptance, action. ] Soc Sci. 2012;8(2):196.

palms and chromosomes. Nature.

psychiatry.

Prevalence,


https://www.ojp.gov/ncjrs/virtual-library/abstracts/finger-prints-palms-and-soles-introduction-dermatoglyphics
https://www.ojp.gov/ncjrs/virtual-library/abstracts/finger-prints-palms-and-soles-introduction-dermatoglyphics
https://www.semanticscholar.org/paper/Embryologic-development-of-epidermal-ridges-and-Babler/cbb8634eb80bcc413cd86282bb04dc000a5eee5e
https://www.semanticscholar.org/paper/Embryologic-development-of-epidermal-ridges-and-Babler/cbb8634eb80bcc413cd86282bb04dc000a5eee5e
https://books.google.co.in/books?hl=en&lr=&id=gnL1CAAAQBAJ&oi=fnd&pg=PA1&ots=orQU2xKGmx&sig=lk8B6R2EzC8SZ58KWgIzphC21Tw&redir_esc=y
https://www.sciencedirect.com/science/article/abs/pii/S0920996401001530?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0920996401001530?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0920996401001530?via%3Dihub
https://journals.lww.com/md-journal/Citation/1967/01000/DERMATOGLYPHIC_ANALYSIS_AS_A_DIAGNOSTIC_TOOL.2.aspx
https://jamanetwork.com/journals/jamapediatrics/article-abstract/502263
https://jamanetwork.com/journals/jamapediatrics/article-abstract/502263
https://www.sciencedirect.com/science/article/abs/pii/0920996495000135
https://www.sciencedirect.com/science/article/abs/pii/0920996495000135
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5083331/pdf/menthealthlond70791-0003a.pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1964.tb00463.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1964.tb00463.x
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=PASCAL8110199662
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=PASCAL8110199662
https://www.nature.com/articles/197933a0
https://www.researchgate.net/profile/Biswarup-Dey/publication/371509866_Hypothenar_Patterns_and_Autism_A_Dermatoglyphic_Study/links/64883d2579a72237652c29ed/Hypothenar-Patterns-and-Autism-A-Dermatoglyphic-Study.pdf
https://www.researchgate.net/profile/Biswarup-Dey/publication/371509866_Hypothenar_Patterns_and_Autism_A_Dermatoglyphic_Study/links/64883d2579a72237652c29ed/Hypothenar-Patterns-and-Autism-A-Dermatoglyphic-Study.pdf
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-8628(19980401)76:4%3C327::AID-AJMG8%3E3.0.CO;2-M
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-8628(19980401)76:4%3C327::AID-AJMG8%3E3.0.CO;2-M
https://www.sciencedirect.com/science/article/abs/pii/S0014385506000077
https://academic.oup.com/hmg/article/8/5/805/662414?login=false
https://academic.oup.com/hmg/article/8/5/805/662414?login=false
https://publications.aap.org/pediatrics/article-abstract/113/5/e472/66709/The-Genetics-of-Autism?autologincheck=redirected
https://www.nature.com/articles/4001614
https://academic.oup.com/jnen/article/67/9/829/2916906?login=false
https://academic.oup.com/jnen/article/67/9/829/2916906?login=false
https://www.futuremedicine.com/doi/10.2217/fnl.09.29
https://www.futuremedicine.com/doi/10.2217/fnl.09.29
https://www.researchgate.net/profile/Biswarup-Dey/publication/371510068_Sexual_dimorphism_of_papillary_number_PN_and_main_line_index_MLI_among_autistic_patients_of_West_Bengal_India/links/64883da2b3dfd73b77812df4/Sexual-dimorphism-of-papillary-number-PN-and-main-line-index-MLI-among-autistic-patients-of-West-Bengal-India.pdf
https://www.researchgate.net/profile/Biswarup-Dey/publication/371510068_Sexual_dimorphism_of_papillary_number_PN_and_main_line_index_MLI_among_autistic_patients_of_West_Bengal_India/links/64883da2b3dfd73b77812df4/Sexual-dimorphism-of-papillary-number-PN-and-main-line-index-MLI-among-autistic-patients-of-West-Bengal-India.pdf
https://www.researchgate.net/profile/Biswarup-Dey/publication/371510068_Sexual_dimorphism_of_papillary_number_PN_and_main_line_index_MLI_among_autistic_patients_of_West_Bengal_India/links/64883da2b3dfd73b77812df4/Sexual-dimorphism-of-papillary-number-PN-and-main-line-index-MLI-among-autistic-patients-of-West-Bengal-India.pdf
http://www.ikefoundationforautism.org/e-library/Autism%20Worldwide.pdf
http://www.ikefoundationforautism.org/e-library/Autism%20Worldwide.pdf

Dey B, et al.

25.

26.

21.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Rudra A, Belmonte MK, Soni PK, Banerjee S, Mukerji S,
Chakrabarti B. Prevalence of autism spectrum disorder and autistic
symptoms in a school-based cohort of children in Kolkata, India.
Autism Res. 2017;10(10):1597-1605.

Raina SK, Chander V, Bhardwaj AK, Kumar D, Sharma S,
Kashyap V, et al. Prevalence of autism spectrum disorder among
rural, urban, and tribal children (1-10 years of age). ] Neurosci Rural
Pract. 2017;8(3):368-374.

CM, Sairam S. Autism spectrum disorder-an Indian perspective.
Recent advances in autism. 2018:1-5.

Chauhan A, Sahu JK, Jaiswal N, Kumar K, Agarwal A, Kaur ], et
al. Prevalence of autism spectrum disorder in Indian children: A
systematic review and meta-analysis. Neurol India. 2019;67(1):100.
Arun P, Chavan BS. Survey of autism spectrum disorder in
Chandigarh, India. Indian ] Med Res. 2021; 154(3): 476-482.
Rasmussen K, Nielsen J, Sillesen I, Brask BH, Saldanta-Garcia P.
A bisatellited marker chromosome in a mentally retarded girl with
infantile autism. Hereditas. 1976;82(1):37-42.

Tarcd A, Barabolski C. Pathology of dermatoglyphics in infant
autism. ] Primitive Med. 2003;70:117-118.

Milici¢ ], Bozikov J. Dermatoglyphs of digito-palmar complex in
autistic disorder: Family analysis. Croat Med J. 2003;44(4):469-476.
Stosljevic M, Adamovi¢ M. Dermatoglyphic characteristics of digito-
palmar complex in autistic boys in Serbia. Vojnosanit Pregl.
2013;70(4):386-390.

Oladipo GS, Okoh PD, Oghenemavwe LE, Yorkum LK.
Dermatoglyphic patterns of autistic children in Nigeria. ] Biol Agric
Health Sci. 2013;3(7):80-83.

Dey B, Ghosh JR, Bandyopadhyay AR. A study on axial triradius
among the Autistic patients of Bengalee Hindu caste populations of
West Bengal. Int ] Biomed Res. 2014;5(11):715-716.

Dey B, Ghosh JR, Das P, Bandyopadhyay AR. A study on
transpalmar distance among the autistic males of Bengalee Hindu
caste population of West Bengal, India. Clin Exp Dermatol.
2015;3(2):41-43.

Dey B, Das P, Bandyopadhyay AR. A study on atd angle among the
autistic patients of Bengalee. Hum Biol Review. 2016.

Cummins H. Methodology in palmar dermatoglyphics. Middle
American research series. 1936;7:23-81.

Goodman RM, Bat-Miriam K, Frydman M. Evolution of palmar
skin crease in the Ehlers-Danlos syndrome. Clin Genet. 1972;3(1):
67-72.

Plato CC, Cereghino ]J, Steinberg FS. Palmar dermatoglyphics of
Down’s syndrome: Revised. Pediatr Res. 1973; 7: 111-118.

Borbolla L, Guerra D, Bacallao J. Dermatoglyphics in Cuban
mongols. Acta Paediatr Acad Sci Hung. 1980;21(2-3):107-121.
Rajangam S, Janakiram S, Thomas IM. Dermatoglyphics in Down's
syndrome. ] Indian Med Assoc. 1995;93(1):10-13.

Rosa A, Gutierrez B, Guerra A, Arias B, Fananas L.
Dermatoglyphics and abnormal palmar flexion creases as markers of
early prenatal stress in children with idiopathic intellectual disability. ]
Intellect Disabil Res. 2001;45(5):416-423.

Plato CC. Dermatoglyphics and flexion creases of the Cypriots. Am ]
Phys Anthropol. 1970;33(3):421-427.

J Psychol Psychother, Vol.13 Iss.3 No:1000451

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

51.

58.

59.

60.

61.

62.

63.

OPEN 8 ACCESS Freely available online

Schaumann BA, Kimura S. Palmar, plantar, and digital flexion
creases: Morphologic and clinical considerations. Birth Defects Orig
Artic Ser. 1991;27(2):229-252.

Purvis-Smith SG, Menser M. Dermatoglyphics in adults with
congenital rubella. Lancet. 1968;292(7560):141-143.

Smallpeice PA. The single transverse palmar crease in infants and
children. Dev Med Child Neurol. 1963;5(5):491-496.

Dar H, Schmidt R, Nitowsky HM. Palmar crease variants and their
clinical significance: A study of newborns at risk. Pediatr Res.
1977;11(2):103-108.

Purvis-Smith SG. The Sydney line: A significant sign in Down's
syndrome. Aust Paediatr J. 1972;8(3):198-200.

Bracha HS, Torrey EF, Bigelow LB, Lohr JB, Linington BB. Subtle
signs of prenatal maldevelopment of the hand ectoderm in
schizophrenia: A preliminary monozygotic twin study. Biol Psychiatry.
1991;30(7):719-25.

van Os ], Fafianas L, Cannon M, Macdonald A, Murray R.
Dermatoglyphic abnormalities in psychosis: A twin study. Biol Psych.
1997;41: 624-626.

Rosa A, Fafianas L, Bracha HS, Torrey EF, van Os ]. Congenital
dermatoglyphic malformations and psychosis: A twin study. Am ]
Psychiatry. 2000;157(9):1511-1513.

Abdessattar R, Namouchi I. Genetic and socio-anthropological
regards in infantile autism. Int ] Mod Anthropol. 2010; 3: 98-114.
Durand CM, Betancur C, Boeckers TM, Bockmann ], Chaste P,
Fauchereau F, et al. Mutations in the gene encoding the synaptic
scaffolding protein SHANK3 are associated with autism spectrum
disorders. Nat Genet. 2007;39(1):25-27.

American psychiatric association. DSM-IV-TR-Diagnostic and
statistical manual of mental disorders 4th Ed. Washington. 2000.
Das P, Bandyopadhyay AR. A study on main line index among the
E-B thalassemia patients of Bengalee Hindu caste populations of
West Bengal, India. Ind ] Anthropology. 2014;2:85-94.

Das P, Ghosh JR, Bandyopadhyay AR. Palmar bridge count in E-
thalassemia patients: A study on. Hum Bio Journal. 2014.

Das P, Ghosh JR, Bandyopadhyay AR. Association of finger ridge
pattern and e-beta-thalassemia: A study on Bengalee population of
West Bengal, India. Advances in Anthropology. 2015;5(01):19.
Geschwind N, Galaburda AM. Cerebral lateralization: Biological
mechanisms, associations, and pathology: I. A hypothesis and a

program for research. Arch Neurol. 1985;42(5):428-459.

Holt SB. Finger-print patterns in mongolism. Ann Hum Genet.
1963;27(3):279-282.

Karmakar B, Sengupta M. Quantitative dermatoglyphic asymmetry:
A comparative study between schizophrenic patients and control
groups of West Bengal, India. Anthropol Anz. 2012;69(2):229-242.
Langenbeck U, Varga I, Hansmann 1. The predictive value of
dermatoglyphic anomalies in the diagnosis of fra (X)-positive Martin-
Bell syndrome (MBS). Am ] Med Genet. 1988;30(1-2):169-175.
World Health Organization. Autism spectrum disorders and other
developmental disorders: From raising awareness to building
capacity. Geneva: WHO document production services. 2013.


https://onlinelibrary.wiley.com/doi/10.1002/aur.1812
https://onlinelibrary.wiley.com/doi/10.1002/aur.1812
https://www.thieme-connect.de/products/ejournals/abstract/10.4103/jnrp.jnrp_329_16
https://www.thieme-connect.de/products/ejournals/abstract/10.4103/jnrp.jnrp_329_16
https://books.google.co.in/books?hl=en&lr=&id=gERpAgAAQBAJ&oi=fnd&pg=PP1&dq=related:FUZhcIyMcnsJ:scholar.google.com/&ots=mS1f876kXn&sig=SBOUd4-qIhrW24KuFo-Jap40kKU&redir_esc=y
https://www.neurologyindia.com/article.asp?issn=0028-3886;year=2019;volume=67;issue=1;spage=100;epage=104;aulast=Chauhan
https://www.neurologyindia.com/article.asp?issn=0028-3886;year=2019;volume=67;issue=1;spage=100;epage=104;aulast=Chauhan
https://journals.lww.com/ijmr/Fulltext/2021/09000/Survey_of_autism_spectrum_disorder_in_Chandigarh,.13.aspx
https://journals.lww.com/ijmr/Fulltext/2021/09000/Survey_of_autism_spectrum_disorder_in_Chandigarh,.13.aspx
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1601-5223.1976.tb01535.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1601-5223.1976.tb01535.x
https://www.yumpu.com/en/document/view/23677918/pathology-of-dermatoglyphics-in-infantile-autism-institute-of-public-
https://www.yumpu.com/en/document/view/23677918/pathology-of-dermatoglyphics-in-infantile-autism-institute-of-public-
https://europepmc.org/article/med/12950152
https://europepmc.org/article/med/12950152
https://doiserbia.nb.rs/Article.aspx?ID=0042-84501304386S
https://doiserbia.nb.rs/Article.aspx?ID=0042-84501304386S
https://www.iiste.org/Journals/index.php/JBAH/article/view/6280
https://research.caluniv.ac.in/publication/a-study-on-axial-triradius-among-the-autistic-patients
https://research.caluniv.ac.in/publication/a-study-on-axial-triradius-among-the-autistic-patients
https://research.caluniv.ac.in/publication/a-study-on-axial-triradius-among-the-autistic-patients
https://www.researchgate.net/profile/Biswarup-Dey/publication/287376251_A_study_on_transpalmar_distance_among_the_autistic_males_of_Bengalee_Hindu_caste_population_of_West_Bengal_India/links/5852466a08aef7d030a46f73/A-study-on-transpalmar-distance-among-the-autistic-males-of-Bengalee-Hindu-caste-population-of-West-Bengal-India.pdf?_sg%5B0%5D=started_experiment_milestone&origin=journalDetail
https://www.researchgate.net/profile/Biswarup-Dey/publication/287376251_A_study_on_transpalmar_distance_among_the_autistic_males_of_Bengalee_Hindu_caste_population_of_West_Bengal_India/links/5852466a08aef7d030a46f73/A-study-on-transpalmar-distance-among-the-autistic-males-of-Bengalee-Hindu-caste-population-of-West-Bengal-India.pdf?_sg%5B0%5D=started_experiment_milestone&origin=journalDetail
https://www.researchgate.net/profile/Biswarup-Dey/publication/287376251_A_study_on_transpalmar_distance_among_the_autistic_males_of_Bengalee_Hindu_caste_population_of_West_Bengal_India/links/5852466a08aef7d030a46f73/A-study-on-transpalmar-distance-among-the-autistic-males-of-Bengalee-Hindu-caste-population-of-West-Bengal-India.pdf?_sg%5B0%5D=started_experiment_milestone&origin=journalDetail
https://www.academia.edu/download/49838441/Volume5-Number4-Article5.pdf
https://www.academia.edu/download/49838441/Volume5-Number4-Article5.pdf
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-0004.1972.tb01728.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-0004.1972.tb01728.x
https://www.nature.com/articles/pr197317
https://www.nature.com/articles/pr197317
https://europepmc.org/article/med/6451140
https://europepmc.org/article/med/6451140
https://europepmc.org/article/med/7759898
https://europepmc.org/article/med/7759898
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2788.2001.00351.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2788.2001.00351.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajpa.1330330316
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=5529979
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=5529979
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(68)90422-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(68)90422-4/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8749.1963.tb10703.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8749.1963.tb10703.x
https://www.nature.com/articles/pr197715
https://www.nature.com/articles/pr197715
https://onlinelibrary.wiley.com/doi/10.1111/j.1440-1754.1972.tb01822.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1440-1754.1972.tb01822.x
https://www.biologicalpsychiatryjournal.com/article/0006-3223(91)90017-G/pdf
https://www.biologicalpsychiatryjournal.com/article/0006-3223(91)90017-G/pdf
https://www.biologicalpsychiatryjournal.com/article/0006-3223(91)90017-G/pdf
https://www.biologicalpsychiatryjournal.com/article/S0006-3223(96)00498-2/pdf
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.157.9.1511
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.157.9.1511
https://www.ajol.info/index.php/ijma/article/view/60337
https://www.ajol.info/index.php/ijma/article/view/60337
https://www.nature.com/articles/ng1933
https://www.nature.com/articles/ng1933
https://www.nature.com/articles/ng1933
https://ajp.psychiatryonline.org/doi/10.1176/ajp.152.8.1228
https://ajp.psychiatryonline.org/doi/10.1176/ajp.152.8.1228
https://scholar.archive.org/work/rhl23km4gfdm7l4ncrcigbvuuq/access/wayback/http:/beta.humanbiologyjournal.com/wp-content/uploads/2015/08/Volume3-Number4-Article10.pdf
https://scholar.archive.org/work/rhl23km4gfdm7l4ncrcigbvuuq/access/wayback/http:/beta.humanbiologyjournal.com/wp-content/uploads/2015/08/Volume3-Number4-Article10.pdf
https://www.scirp.org/html/2-1590441_53753.htm
https://www.scirp.org/html/2-1590441_53753.htm
https://www.scirp.org/html/2-1590441_53753.htm
https://jamanetwork.com/journals/jamaneurology/article-abstract/584161
https://jamanetwork.com/journals/jamaneurology/article-abstract/584161
https://jamanetwork.com/journals/jamaneurology/article-abstract/584161
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-1809.1963.tb00796.x
https://europepmc.org/article/med/22606916
https://europepmc.org/article/med/22606916
https://europepmc.org/article/med/22606916
https://onlinelibrary.wiley.com/doi/10.1002/ajmg.1320300115
https://onlinelibrary.wiley.com/doi/10.1002/ajmg.1320300115
https://onlinelibrary.wiley.com/doi/10.1002/ajmg.1320300115

	Contents
	Abnormal Palmar Flexion Creases (APFCs) and Autism: A Dermatoglyphic Investigation
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	CONFLICT OF INTEREST
	ACKNOWLEDGMENTS
	AUTHOR CONTRIBUTIONS
	REFERENCES




