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ABSTRACT

INTRODUCTION: Autism Spectrum Disorder is a neurodevelopmental disorder characterized mainly by deficits in
social and communication patterns. Aberrant gene environment interactions during fetal development leads to
formation of minor physical anomalies such as abnormal palmar creases commonly seen in autism spectrum disorder.
AIM: To compare the prevalence of abnormal palmar creases in children with autism spectrum disorder and typically
developing children.

METHODOLOGY: It was a case controlled cross sectional study conducted in departments of Psychiatry and Pediatrics
of Pt. B.D. Sharma, PGIMS Rohtak. Fifty children of age 4-16 years with diagnosis of autism spectrum disorder (case
group) and fifty typically developing children (control group) were recruited. A digital camera of 13 megapixels was
used to click photographs of the palms of children. Palmar crease patterns of fifty children with diagnosis of autism
spectrum disorder were compared with the control group.

RESULTS: The prevalence of abnormal palmar creases in case group was higher (47 %) than in control group (14%).The
prevalence of Simian crease in case group was double (22%) as compared to one in control group i.e. 11%. The
prevalence of Sydney crease in case group was 21%, while in control group it was only 3%. The prevalence of Suwon
crease in case group was 4%, while it was not seen in control group.

CONCLUSION: Children with abnormal palmar creases help in early screening of neurodevelopmental disorders such
as autism spectrum disorder helping in early management of these children leading to better outcomes and alleviation

of parental stress and burden.

INTRODUCTION

Autism Spectrum Disorder (ASD) is a heterogeneous
neurodevelopmental disorder characterized mainly by
deficits in social and communication patterns.[1] DSM-5
groups the symptoms of ASD into two main categories: a)
deficiencies in social interaction and communication, and b)
patterns of repetitive and stereotypic movements.[2] This
disorder is the second most common developmental
disability, after intellectual disability. [3,4] The etiology of
autism spectrum disorder is a complex interaction of genetics
with environmental insults, which may lead to an aberrant
neurodevelopment.[5] This aberrant neurodevelopment may
also be the cause of various minor physical anomalies
commonly seen in children with ASD. As brain and the skin
develop from the same neuroectodermal layer during the
early fetal development, these minor physical anomalies can
be the reflection of aberrant development of brain during
embryogenesis.[6] There are various minor physical
anomalies such as epicanthus, hypertelorism, adherent ear
lobes, abnormal palmar creases and high steeped palate
commonly seen in patients with autistic spectrum disorder.[7]
Abnormal palmar creases are perhaps one of the first minor
physical anomalies apparent in these patients. Palmar
creases are formed well within the first trimester of
pregnancy and there is no alteration thereafter.[8] Any insult
at this stage of organogenesis would lead to altered brain
development and abnormal palmar creases. So, presence of
abnormal palmar crease may indicate the altered
development of brain during early embryogenesis.
The aim of the present study was to compare the prevalence of
abnormal palmar creases in children with autism spectrum
disorder and typically developing children.

MATERIALS AND METHODS

The index study was a case controlled cross sectional study
conducted in the out-patient departments of Psychiatry and
Pediatrics, of Pt.B.D.Sharma,PGIMS Rohtak. Ethical clearance
was sought from Institutional Ethics Committee. Written
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informed consent from the parent and assent was taken from
the children participating in the study.

Fifty children of 4-16 years of age of either gender, with
diagnosis of autism spectrum disorder as per DSM-5 criteria,
and their parents attending the Child Guidance Clinic at
department of Psychiatry, Pt. B.D. Sharma PGIMS, Rohtak
constituted the study (case) group. Children with severe and
profound mental retardation were excluded from this group.
Fifty typically developing children, age and gender matched
with the case group attending the Out- patient department of
Pediatrics, Pt. B.D. Sharma PGIMS, Rohtak constituted the
control group. The children were with major congenital
malformations were excluded from this group.

After initial screening, final diagnosis of autism spectrum
disorder was confirmed by the consultant psychiatrist. A
specially designed proforma was used to gather socio-
demographic and clinical details about the children and their
parents. A digital camera of 13 megapixels (resolution of 3120
X 4160) was used to click photographs of the palms of children
in both groups, with white sheet of paper as a clear
background. Camera lens was kept perpendicular to the line
joining distal flexion crease of wrist and proximal flexion
crease of the middle finger while clicking the photographs.[9]
Photographs were evaluated in both the groups for palmar
crease patterns. Children with diagnosis of autism were
further assessed with Childhood Autism Rating Scale (CARS)
and Indian Scale for Assessment of Autism (ISAA).[10,11]

The data thus collected was analyzed using descriptive
statistics for discrete and continuous variables. Chi-square
test was used for comparing the categorical variables and t-
test was used for comparing the continuous variables.

RESULTS
There were total of one hundred children, fifty children in case
and control group each. Table 1 shows various socio-
|

| www.worldwidejournals.com F



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 10 | Issue - 05 | May - 2021 | PRINT ISSN No. 2250 - 1991 | DOI :10.36106/paripex

demographic variables in both the groups. Majority of
children in both groups were males and of age range of 4 to 7
years. Majority of the case group children had completed
their primary education only as compared to the control
group wherein children had moved to higher classes. In case
group, 56% children belonged to the urban background
while majority of the children in control group belonged to
the rural background.

TABLE 1 Various socio-demographic variables of case
and control groups

Variables Cases Controls |t/x2 |p -value
(n=50) (n=50)

Age

1.000
4-7 years 20 20 0.000 | Not
8-11 years 13 13 iamificant
12-16 years 17 17 signilican
Gender 1.000
Male 43 43 0.000|Not
Female 07 07 significant
Educational status
Primary (up to 5th |44 32
standard) 27'39 g:OOE'if
Secondary (6th- 06 18 igruticant
10th)
Birth order status
1 28 21 0.539
2 15 18 2.965|Not
3 05 08 significant
>3 02 03
Number of
<1:hildren in family " . 0.124
2 26 23 7.785 Not -
3 09 18 significant
>3 05 05
Adoption status
Yes 0 0 - -
No 0 0
Number of family
members 0.500
3-5 26 29 8.241|Not
6-8 16 12 Significant
9-11 08 09
Family structure
Nuclear 32 29 2.576 1(31'2;16
Extended 06 12 R
Joint 12 09 significant
Neighborhood
status 4.652 1(31'0t9 °
Rural 22 32 098t
Urban 28 18 significant

TABLE 2 Types of palmar crease both hands in case and

Frequency |Frequency (Frequency |Frequen
(%) (%) (%) cy (%)
Normal |29 (58) 43 (86) 24 (48) 43 (86)
Simian (12 (24) 5 (10) 10 (20) 6 (12)
Sydney (9 (18) 24 12 (24) 1(2)
Suwon |0 (0) 0 (0) 4 (8) 0 (0)
P value [0.007 Significant <0.001 Significant

Table 4. Correlation of palmar crease patterns both hands
of case group with gender

Palmar Crease Males(86 |Females(14|PValue
Pattern hands) hands)

Normal 44 (51.1%) |09 (64.2%) [0.119
Simian 17 (19.7%) |05 (35.7%) |Not
Sydney 21 (24.4%) |00 (0%) significant
Suwon 04 (4.6%) |00 (0)

Table 5. Severity of autism in case group by Childhood
Autism Rating Scale-2nd edition (CARS-2)

CARS-2 scores Cases (n=50)

Frequency |%
30-36.5 (mild to moderateautism) |36 12
37-60 (severe autism) 14 28

50 100

Table 6 (a). Correlation of abnormal palmar creases
(right hand) with scores on Childhood Autism Rating
Scale- 2nd edition (CARS-2)

Palmar crease |Cases |CARS-2 scores P

right hand (n=50) Mean [Std. Deviation|Value

Normal 29 34.62 |3.34 0.570

Simian 12 [33.92 [2.59 Not

Sydney 9 35.56 |4.81 significant
50 34.62 |3.46

Table 6 (b). Correlation of abnormal palmar creases (left
hand) with scores on Childhood Autism Rating Scale- 2nd
edition (CARS-2)

Palmar Cases |CARS-2 scores p value
crease left [(n=50) |Mean |[Std.Deviation
hand
Normal 24 34.13 [3.61 0.714
Simian 10 34.50 [2.49 Not
Sydney 12 35.50 |3.76 significant
Suwon 4 35.25 [4.35

50 34.62 [3.46

Table 1. Severity of autism in case group by Indian Scale
for Assessment of Autism (ISABR)

control groups ISAA Score Cases (n=50)
Palmar |Cases (N=100 Controls P Frequency| %
crease |hands) (N=100 hands) |Value 70-106 (mild) 18 30
pattern [Frequency % Frequenc|% 107-153 (moderate) |27 54
(both v >183 (severe) 08 16
hands) 50 100
Normal |53 53 |86 86 [<0.001
Simian |22 22 |11 11  |Significant Table 8 (a) Correlation of abnormal palmar creases (right
Sydney |21 21 |3 3 hand) with scores on Indian Scale for Assessment of
Suwon |4 4 0 0 Autism (ISAAR)
100 100 |100 100 Palmar Cases |ISAA scores P
TABLE 3 Types of palmar crease right and left hand in  |Cre25es right |(n=50) value
case and control groups hand Mean |Std. Deviation
- Normal 29 116.14 |27.99 0.140
5::;‘;:’ Right hand Left hand Simian 12 |104.75 |24.07 Not
Cases Controls Cases Controls Sydney 9 129.44 |31.00 significant
(n=50) (n=50) (»=50) (n=50) 50 _ |115.80 [28.26

|
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Table 8 (b) Correlation of abnormal palmar creases (left
hand) with scores on Indian Scale for Assessment of

Autism (ISAR)
Palmar Cases ISAA scores P
crease left |(n=50) value
hand Mean |Std.Deviation
Normal 24 111.08 |30.37 0.285
Simian 10 110.30 |24.33 Not
Sydney 12 129.42 |22.70 signific
Suwon 4 117.00 |35.87 ant

50 115.80 |28.26

Table 2 shows the prevalence of different types of palmar
creases in both hands of case and control groups. Majority of
children in control group had normal palmar creases. The
prevalence of abnormal palmar creases was much higher in
the case group than in control group and this difference was
statistically significant (p<0.05).

When two groups were compared for abnormal palmar
creases in individual hands, the case group had higher
prevalence for abnormal creases in both hands as compared
to control group and this difference was statistically
significant (Table 3). Suwon crease was seen only in left hand
ofthe case group.

The severity of autism spectrum disorder in case group was
assessed by Childhood Autism Rating Scale- 2nd edition
(CARS). Out of 50 children with autism spectrum disorder, 36
had mild to moderate autism, and 14 had severe autism (Table
5). When patterns of palmar crease of both hands were
compared with severity of autism spectrum disorder, the
difference was not found to be statistically significant (Table 6).

On assessing severity of autism by Indian Scale for
Assessment of Autism (ISAA), out of 50 children with autism
spectrum disorder, 15 had mild autism, 27 had moderate and 8
had severe autism (Table 7). When patterns of palmar crease
of both hands were compared with severity of autism
spectrum disorder, the difference was not found to be
statistically significant (Table 8).

However, no correlation of abnormal palmar creases was
noticed with gender (Table 4) in both the groups or with
severity of the disorder in the case group, as measured by
CARS and ISAA (Tables 6-8).

DISCUSSION

The abnormal palmar crease patterns being developmental
in nature and that too from neuroectoderm, may point towards
the presence of neurodevelopmental disorder such as autism
spectrum disorder. Our study was an attempt to estimate the
prevalence of different types of abnormal palmar creases in
children with autism spectrum disorder and to compare these
with those seen in typically developing children. Majority of
the children with autism spectrum disorder in our study
belonged to the age group of 4-7 years with mean age of 6.5
years. This observation was similar to the findings of other
studies. [12-16] In our study, 86% (n=43) children with autism
spectrum disorder were males and this is similar to the
findings of other studies[17-19] including Indian studies,
which also mention the male preponderance in their study
samples.[13,20] The finding that majority of children with
autism spectrum disorder (64%) in our study belonged to
nuclear family (as compared to 58% in control group), is
comparable to an Indian study in which 72.4% children with
autism spectrum disorder belonged to nuclear family. [21]
The overall prevalence of abnormal palmar creases in the
case group was 47%, as compared to 14% in control group.
Among the abnormal palmar creases seen in the case group,
prevalence of Simian crease (22%) was slightly more than the
Sydney crease (21%), followed by Suwon crease (4%). Not
much of the research has been done on assessing the
abnormal palmar creases lately, but one study on abnormal

dermatoglyphics in adolescents with autism spectrum
disorders by de Bruin et al reported a prevalence of 2.2% of
Sydney crease. [22] We also tried to find correlation of palmar
crease patterns in children with autism spectrum disorder to
gender and severity of autism but could not find the
difference to be statistically significant (p>0.05). To our best
of the knowledge no work is done in this area in recent times.
We can infer at this stage from these findings that the
presence of abnormal palmar creases may point towards the
presence of some neurodevelopmental disorder such as
autism spectrum disorder but it however, does not signify the
severity of autism spectrum disorder.

CONCLUSION

This study is one of its kind in India that assesses the
prevalence of different patterns of abnormal palmar creases
in children with autism spectrum disorder.The comparison of
abnormal palmar crease patterns in children with autism
spectrum disorder with that in typically developing children
provides further strength to the study results. Although it was a
hospital-based study with a small sample size, so we cannot
generalize the results into the community. The presence of
abnormal palmar creases may prompt clinicians for early
screening and early diagnosis and then timely institution of
appropriate interventions leading to better outcomes in
affected children and alleviation of parental stress and
burden
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