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Introduction
• Developed to assess cognitive 

deficits commonly observed in 
individuals with schizophrenia.

• 10 Subtests
• Trail Making Task 
• Symbol Coding 
• Hopkins Verbal Learning Test-Revised 
• Letter-Number Span 
• Mazes
• Brief Visuospatial Memory Test 
• Categorical Fluency 
• Mayer-Salovey-Caruso Emotional Intelligence Test 
• Continuous Performance Test

• 7 Domains
• Speed of Processing (SOP)
• Attention/Vigilance (AV)
• Working Memory (WM)
• Verbal Learning (VblL)
• Visual Learning (VsL)
• Reasoning and Problem Solving (RPS)
• Social Cognition (SC)

MCCB

Participants

Results
• Many MPAs measured in this study were not significantly related to the 

MCCB subtests or domains. One possible explanation for this is that the 
ethnic diversity of the area has made the expression of the MPAs less 
prominent.

• ToeGap was significantly positively correlated with nearly all domains 
and the composite score of the MCCB, indicating a possible relation 
between the size of the toe gap and cognitive abilities.

• MPAs with significant relations to the MCCB scores tended to be 
associated with more than one subtest, indicating that these MPAs are 
manifestations of interruptions in developmental processes that can 
affect both the physical aspects of the body and one’s cognitive capacity.

• Further research should be conducted to determine if the relations found 
in this study are prevalent in other ethnically diverse samples. 

Conclusions
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What are minor physical anomalies?
• Small differences in bone and cartilaginous 

structures of the hands, face, and feet.

• Thought to be biomarkers of disturbances that occur 
during the 9-12 weeks of in utero development.

• Observed at higher rates in individuals with 
schizophrenia compared to the general population.

Cognitive deficits
• Cognitive deficits have also been observed in 

individuals diagnosed with schizophrenia

Goal of current study
•Examine the relationship of MPAs and cognitive 
abilities

•Examine the relationship in the severity of expression 
of MPAs and the severity of cognitive deficits

All participants were recruited from the Hawaiian 
island of Oahu. 
• Participants in the Control group could not meet 

criteria for any prior or current mental health 
diagnosis.

• Participants in the Patients group had to have a 
current diagnosis of schizophrenia or 
schizoaffective disorder.

• The Control and Patients groups were not 
considered different groups for this research

Demographics
• N = 79
• Patients: 61.45%
• Age: mean = 46.58, sd = 12.35
• Gender: 51.06% female
• Ethnicity:

• Caucasian:  36.7% 
• Mixed: 17.7%
• Hawaiian: 12.65
• Other: 0.08%
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TonFurrowPlc TonSpot WhorlPos FacePor ToeGap
SOP F (1,27)=3.56, 

p=0.07
F (1,62)=10.05, 
p<0.00

* F (2,39)=1.71, 
p=0.19

r(61)= .16, 
p=0.21

r(62)= .24, 
p=0.05

*

AV F (1,23)=4.31, 
p=0.05

* F (1,55)= 1.99, 
p=0.16

F (2,34)=0.54, 
p=0.59

r(54)= .03, 
p=0.83

r(55)= .13, 
p=0.32

WM F (1,27)=4.30, 
p=0.05

* F (1,62)= 2.22, 
p=0.14

F (2,39)=0.29, 
p=0.75

r(61)= .10, 
p=0.42

r(62)= .45, 
p=0.00

*

VblL F (1,27)=0.70, 
p=0.41

F (1,62)= 1.68, 
p=0.20

F (2,39)=2.39, 
p=0.68

r(61)= .27, 
p=0.04

* r(62)= .34, 
p=0.01

*

VsL F (1,27)=1.64, 
p=0.21

F (1,61)= 2.15, 
p=0.15

F (2,39)=0.89, 
p=0.41

r(60)= .16, 
p=0.23

r(61)= .23, 
p=0.07

RPS F (1,27)=0.82, 
p=0.37

F (1,62)= 1.90, 
p=0.17

F (2,39)=3.38, 
p=0.04

* r(61)= .21, 
p=0.09

r(62)= .32, 
p=0.01

*

SC F (1,26)=0.11, 
p=0.74

F (1,61)= 0.05, 
p=0.83

F (2,38)=0.36, 
p=0.70

r(60)= .08, 
p=0.51

r(61)= .39, 
p=0.00

*

Comp F (1,22)=3.71, 
p=0.07

F (1,53)= 2.76, 
p=0.10

F (2,33)=0.56, 
p=0.58

r(52)= .06, 
p=0.64

r(53)= .50, 
p=0.00

*

* = p < .05; MPAs not listed in the table did not have a significant relationship to the MCCB subtests, domains, or composite score.

Measurement of MPAs
• MPAs were measured using a novel 

scale based on several previous scales 
and research findings.

• MPAs were assessed visually and with 
the use of measuring tools (digital 
calipers, measuring tape, protractor).

• MPAs assessed visually were 
compared to archetypes  to 
determine the presence and severity.

• Raters were trained to accurately 
identify and measure MPAs.

Measured MPAs:
• Hair whorl: Presence, position (WhorlPos),direction, count
• Head Circumference
• Facial proportions (FacePor)

• Ears: Malformation, symmetry, attachment of ear lobes,

protrusion of the helix
• Eyes: Epicanthic folds, hypertelorism, strabismus
• Palate: Shape, ridge presence, ridge count
• Tongue: Furrows, furrow location (TonFurrowPlc), spots (TonSpot), 

bifid tip
• Hands: Curvature of 5th finger, single palmer crease, 

length ratio of index and middle fingers
• Feet: Toe webbing (presence and severity), gap between 

the first and second toe (ToeGap)

• Filipino: 0.06%
• Black: 0.05%
• Chinese: 0.03%
• Pacific Islander: 0.01%

• Data were collected as part 
of a larger research study.

• Participants took part in 6-9 
hours of measures broken 
down over 2-3 sessions.

• Cognitive abilities were 
measured with the MATRICS 
Consensus Cognitive Battery 
(MCCB).

• MPAs were measured with a 
novel scale developed for 
the study.

Procedures

Hair WhorlFacial Proportions Tongue Spots
Tongue Furrows

Toe Gap
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