South London and Maudsley NHS

O NHS Foundation Trust

Sex differences in
Autism Spectrum Disorders

Michael Craig PhD FRCOG FRCPsych

Reader in Neurodevelopmental Disorders, Io0PPN KCL
Clinical Lead, National Autism Unit, Bethlem Royal Hospital
& National Female Hormone Clinic, Maudsley Hospital

| L 10 ot 8 KING'S HEALTH PARTNERS

Pioneering better health for all

An Academic Health Sciences Centre for London



SEX DIFFERENCES

Disease Women:men
(%)
Rett syndrome 100:0

Postoperative hyponatremic encephalopathy with permanent 96:4
damage or death

Anorexia nervosa 93:7

Lymphocytic hypophysitis 90:10
True (central) precocious puberty 90:10
Hypnic headache syndrome 84:16
Bulimia 75:25
Alzheimer’s disease 74:26
Multiple sclerosis 67:33
Anxiety disorder 67:33
Anencephaly 67:33
Posttraumatic stress disorders 70:30
Dementia 64:36
Unipolar depression, dysthymia 63:37
Whiplash 60:40
Severe learning disability 38:62
Substance abuse 34:66
Amyotropic lateral sclerosis 33:67
Stuttering 29:71
Schizophrenia 27:73
REM sleep behavioral disorder 24:76
Male-to-female vs. female-to-male transsexuals 28:72
Dyslexia 23:77
ADHD 20:80
Sleep apnea 18:82
Kallmann syndrome 17:83
REM sleep disorder 13:87
Gilles de la Tourette syndrome 10:90
Kleine-Levin syndrome 0:100

Note: abbreviations: REM = rapid eye movement ; ADHD = attention deficit hyper-
activity disorder.

Ai-Min Bao, Dick F. Swaab, Frontiers in Neuroendocrinology 32 (2011) 2141 226



OBJECTIVES

- Sex differences Neurotypical
Autism Spectrum Disorders

- Mechanism Sex Chromosomes
Sex Hormones

(Stress hormones)

- Brain imaging Grey & white matter



Ehe New York Times

Harvard Chief Defends His Talk on

Women
By SAM DILLON JAN. 18, 2005

¢X in the specialcaseof scienceand engineering there are
iIssuesof intrinsic aptitude, and particularlyof the variability
of aptitude X¢



Ehe New York Eimes

Google Fires Engineer Who Wrote
Memo Questioning Women in Tech

By DAISUKE WAKABAYASHI  AUG. 7, 2017

Argued that the low number of women in technical
positions was a result of biological differencesinstead of
discrimination



Males and females are biologically
distinguishable

NOTTHE SAME AS

People should bdiscriminatedagainst
on the basis of their gender



Tall ratios are affected by
differences In variance

Darwin: for many traits and species, males are the more variable gender

Even in cases whemeansare the same, the proportion of males at each end would
be higher

Pinker, S. 2005, The Science of gender and science: a debate



Ratios more extreme at tails




Population sex differences in 1Q at age 11.:
the Scottish mental survey 1932
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Overlapping normal distributions

/O

Means may be different but at any point there are representatives of
both genders

Pinker, S. 2005, The Science of gender and science: a debate



Empathazing and Systemizing
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Empathizing quotient

Empathizingis the drive to identify another
LIS NAtRoyghtdor emotions,andto
respondto their mental stateswith an
appropriateemaotion.

----- M a l es /'/,>\\ \

) \
/', / \
/7 \
~
7’ -

\-M
T I | | R

1.5 20 25 30 35 40
Systemizing quotient

Systemizings the drive to understand
the rules governing the behaviour of a
system and the drive to construct
systems that are lawful.

Wright DB, Skagerberg EM (2012) Measuring Empathizing
and Systemizing with a Large US Sample. PLoS ONE 7(2)



Gender differences i~ cognition

Verbal fluency tasks Mental rotation tasks

&
o ﬁ X 99 1o B3
§ 858833 %
S 8%
Women Men
Task M SD M SD d

Verbal task

Fluency F, A, S (total correct/3) 13.25 3.18 11.77 2.72 49%%*

Synonyms (total correct) 13.06 4.12 11.92 3.86 28**

Anagram (total correct) 16.48 6.92 16.18 6.67 04
Visuospatial task

Mental rotation (total correct) 16.10 7.96 2497 10.11 —.89#¢*

Water level task® 6.02 9.63 5.62 10.96 —.04

Herlitz, A et al 1999 Neuropsychol; 13: 590-97



Spatial Ability

8 B DAT Y

D E

Mental rotation: Which of the figures labeled A to E
are rotated versions of the figure in the box on the left.



Did you get It?

SO




It’s official: women are actually
better parkers than men

Activity Men Women

.'l / E Appropriate space finding speed b4% 92%

| Good or very good ‘pre-parking pose’  53% 7%
Reverse into space 28% 39%
[ Forward into space 7% bL%

B Speedof manoeuvre 16secs  21secs

M Reposition shuffle 29% 56%
£ Centralfinish 25% 53%

‘ B Total co-efficient (max 20) 123 134

n = 2,500

NCP Parking report January 2012



Social behaviour - play

Boys > girlsvehicles, con
struction & mechanical toys

Girls > boysbolls, enacting social,

and emotional themes Hines, M. Alexander G.Morm Behav. 2008: 54: 47431



