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ABSTRACT

The main objective of this research was to creabetter understanding of the long term
cognitive, behavioural and psychosocial consequerice children with Russell Silver Syndrome
(RSS), a syndrome characterised by being born SioralGestational Age (SGA) and having short
stature and phenotypical facial features.

Initially a systematic review was conducted inchglistudies assessing cognitive and
behavioural development of children born SGA amntefll studies assessed the profile of children
with RSS, in comparison to a control group. Thertibge profile, behavioural , particularly ADHD
profile and a study specifically assessing AutiSjectrum Disorder (ASD), and psychosocial profile
were assessed. The final study in this thesis ssddsw others, peers and adults, viewed children
with RSS phenotypical features.

The systematic review revealed that the trend fGA hildren is increasing cognitive
difficulties with increasing age, possibly as a smguence of neuro-cognitive deficits, including
grapho-motor and hand eye coordination difficultiggich were observed at all ages.

Investigations comparing the cognitive abilitieseofarger RSS group with those of an age
matched control group revealed a cognitive disathgein RSS children and it was found, that
children with RSS were having greater difficultigs spatial tasks than in other areas, possibly
reflecting difficulties with the tasks, rather thartrue spatial deficit.

RSS children were found to have more behavioumblpms than the control children; with
the biggest effect seen for symptoms of ADHD. RS8es1were found to have symptoms of both
hyperactivity and inattention, while in RSS femalmdy inattention was reported as significant.
Overall the incidence of ASD in children with RS&smound to be higher than in the control group,
and higher than would be expected by chance igeheral population. Those children with RSS that
met criteria for ASD did not differ significantlynoany other factor from the remainder of the RSS
group.

While RSS children were found to view themselveplasically smaller than did the control

children and were less satisfied with their heigfinty did not report that they felt physically éifént



in any other way. In turn there was no impact axirteelf esteem. The findings from the final study
offer an explanation for these findings, as it wasfound, on the whole, that peers and adults etkw
children with RSS features as having different peadity traits than did control children.

Overall the findings from this research were puesitind have real life application. It was important
that weaknesses, such as was found for spati#lyadoild hyperactivity and inattention are recogdise
What this research was not able to conclude coivellysvas why these patterns of behaviour were

observed and this offers future directions forrésearch



For Ben, thank you for all your unwaivering suppamtl understanding!



Acknowledgements

I would like to thank all the children and familitgat have taken part in this project and the Child
Growth Foundation, particularly Jenny Child, fortakir help and support and for funding this
research.

I would also like to thank Dr Gill Harris, my supé&sor, for her support throughout this research.

Finally, thank you Steve and Jag for helping metigetugh times of procrastination!



Table of contents

. List of tables
Chapter 1 — Literature REVIEW.........ccooiii it i eeeiieieiiiiviiviiiive e mnnnnsasnnneees 1
1.1 AIMS Of the lItErature reVIBW .............ceeviiiieiiiiiiiiiiiieie e 1
1.2 Introduction to Russell Silver Syndrome .............eeevveeiiiiiiiiiiiiii. 1
1.2.1 History of Russell Silver Syndrome........c.cccooovieiiiiiiiieie e 2
1.2.2 Genetics of Russell Silver Syndrome ..., 2
1.2.3 Russell Silver Syndrome diagnostic criteria............cccccvvvvvvvnninnnnnn. 4
1.2.4 Long term consequences of Russell Silved®me...............ccceeeeee. 6
1.2.4.1 PRYSICAl......cciiiiiiiiiiie ) 6.
1.2.4.2 COQNILIVE...coiiiiiiiiiiiiiieeiee et e e ee e eeeeee e e e e e e eeeeeeeeeeeeees 6..
1.2.4.3 Behavioural..........ccccoooiiiieeeiiceee e 7
1.2.5 HypogIyCaemia .........ccooviiiiiiiiiiieeeee e 8
1.2.5.1 Neonatal hypoglycaemia..........cccceeereeeireiiiiiiiiiiiii, 8
1.2.5.2 Childhood hypoglycaemia..........cceeeervvvvvrevrivevniininnninnnnnnn. 9
1.2.6 Summary Of SECON ...........coiiiiiie e 10

1.3 Small for Gestational Age (SGA) and Intra Uténe Growth

Restriction (IUGR) oo 11
1.3.1 Causes of low birth weight...........ccccviiiiis 11
1.3.2 Differentiating terminology ..........coeeeeeeeeeeiiieiiiiee, 11
1.3.2.1 Low Birth Weight..........coooiii i, 12
1.3.2.2 Small for Gestational Age (SGA).....cccccvvvvvvvvnnnns 12

1.3.2.3 Intra Uterine Growth Restricted/ Real

(IUGR) oo 13

1.3.3 SeCtion SUMMAIY ......cccoiiiiiii ittt 13

1.4 Attention Deficit Hyperactivity DiSOrder.........ccooovieeiieiiiiiiiiieieeeeeeee 14
1.4.1 History of ADHD.........coooiiiiii 14

1.4.2 Differentiating ADHD and Hyper Kinetic Digler................ 15



143

1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

Diagnosing ADHD..........uviiiiiiiiiiieeeer e, 15
Neurobiological basis of ADHD ........cceeeeeiiiiiiiiiiiiieieeeen 17

Causes of ADHD symptomology ... eeeeeeeeeeeeereeennen. 18

Diagnosing ADHD..........uviiiiiiiiiiieeeee e, 20
ADHD INCIENCE.....ceiiiieiiiiiiit e 21
Causes Of ADHD .........oooiiiiiiiiiiiieee e 21
1.4.8.1 GENELCS ...cooiiiiiiiiee et 21
1.4.8.2 Environmental............ccovviemmmae i 22

1.4.8.3 ADHD and maternal smoking ......cccccevvvvvveee... 24

1.4.8.4 Psychosocial factors..........ccceeeeiiiiiiiiiiiiieeeeee 25
1.4.8.5 Summary of causes of ADHD ......ccoeeveerennnnee. 25
1.4.9 Long term consequences of ADHD ..........cccccviveeeieiiiinnnns 25
1.49.1 AdUlthOOd.........ccoiiiiiiiiiimmmm e 25
1.4.9.2 Childhood ........cooviiiiiiiiiii e 26
1.4.20 SumMMary Of SECHON.............utt e e e 27
1.5 Autistic Spectrum DiSOrder.......ccccooiiieiieeiiieiiiieeeeeeeeeeeeee, 27.
1.51 HiStory Of ASD .......coiiiiiiiiiiiiiieeee e 27
1.5.2 DiagnosSing ASD ........oooviiiiiii e, 28
1.5.3 InCidence Of ASD.......cooiiiiiiiiiimmmmem e 31
1.5.4 Neurobiological basis Of ASD ........ccccciiiiiiiiiiiieiiiie 32
1.5.5 CauSeS Of ASD ......ccoiiiiiiiiiitmmmn et 32
1551 GENELCS ....uiiiiiiiiiiee e emmmmemr et 32
1.5.5.2 Non-heritable risk factors ..........cccccccoiviiiiiinnnnnnn. 34
1.5.5.3 Summary of causes of ASD........ccceeevvirereeernnnne 36
1.5.6 Long term consequences Of ASD......oeeeeeeeeerveevvenerennns 37
1.5.7 SecCtion SUMMAIY..........ccoovvieescmmmmmmeeeseeseeenrnnennnennnnnnnnnnea—.. 38
1.6 ShOrtstature e 38
1.6.1 What is Short Stature (SS)? ....coo e, 39



1.6.2 The SS StEreOtYPE.....uvvvriiriirteemmmems e 39

1.6.3 Psychosocial effects of SS children ............ccccccooiiiiiinnnn. 40

1.6.3.1 Referred children .........c.ccocvveeiiiiiiiiiiiiiece 41

1.6.3.2 Population studies..............ccemmmeveerreeeireririniinnnnnnns 42

1.6.4 Short stature and SGA...........oooereeiiiiii e 43
1.6.5 SecCtion SUMMAIY...........coovvieescmmmmmmeeeveeeseennnnnnnnnnnnnnnnaa—.. 43

1.7  FacCe Shape e 43
1.7.1 The RSSface shape..........ccccoeiiiiiiiiie, 44
1.7.2 Babyface shape ..o 44
1.7.3 Facial StereotyPeS. ... .. 45
1.7.3.1 The baby face stereotype ......ccocceeeeeeeeeieeeneeennn. 46
1.7.4 SECHON SUMMAIY ....uurriieieeeissmmmmmmmeeeeeeeeeessasnsennneeeeeeeseaans a7
1.8 Broad aims of the present thesiS ........cccevvviiviieeriiiiiiiiiiies 48
Chapter 2 — General Methodology............ooi oo 50

2.1 Introduction to general methodology chapter...........cccccvvvvvvvviviiininnnnn. 50
2.2 Research design and Strategy ...........cmeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 05
2.3 Participant recruitment and demographics..........ccccceevveeiiiiiieiieceeeee. 50
2.3.1 Clinical group (Russell Silver Syndrgme...........cccccceeevenee 51
2.3.2 CONrOl GrOUP .coeiiiiiiiiieee et 52

2.4  Standardised measures used in empirical stugdie............................... 54
2.4.1 COQNItIVE MEASUIES ....oeeeeiiieiiiine e e e e e e e e e e e e e e e e e e aaeeens 54

2.4.1.1 British Ability Scale — Il ..., 54

2.4.2 Behavioural MEASUIES .............cemmmemeeeeee e 57

2.4.2.1 Extended Strength and Difficultiese®ionnaire......... 57

2.4.2.2 Attention Deficit Hyperactivity Dister Rating Scale.. 59
2.4.2.3 Social Communication Questionnaite..................... 60

2.4.2.4 Autism Diagnostic Observation Scale.................... 61



2.4.3 Psychosocial MeaSUIreS...........cceeeevveevieeviieeeeeeeeeeiveesieenveennnens 61
2.4.3.1 Pictorial Scale of Perceived Self Corapee and Social Acceptance

for young children 61

2.4.3.2 Self Perception Profile for Children......................... 63
2.4.3.3 Body Image Perception Attitude ScaleGbildren...... 64
2.4.4 Additional measures used in this thesiS.............cccccceeenn 65
2.5 General ProCeAUIE .........ooiiiiiiie e 65
2.6 Brief overview Of StUAY 7 ..........vvviceemriiiiiccses s 6.6
Chapter 3 — The cognitive profile of children WithRSS ... 8.6
3.1 AIMS Of CRAPLET .....coiiiii e 68

Study 1 —A systematic review of the long term consequenéé&ging born small for

gestational 808 e ——— e e e e e e e e e a e e e e e e e e e e e e e e aeeas 9.6
3.2 Considerations made before systematiC reVieW...............uvvvevvnnnnnnnnnnns 69
3.2.1 Criteria for SGA.....coo e 69
3.2.1.1 Centile CUt-Off......ccceiiiiiieee e 69
3.2.1.2 Birth weight or length? ..........comeeeeeiieeiiieeeeeen, 69
3.2.1.3 Gestational age............coeee e 70
3.2.2 ReCeNnCY Of StUAY.........vvvvveiees e eeeveeeeeeeeeeeesvesavesnneennnnes 70
3.2.3 Exclusion criteria- hypoglycaemia.............coouvveviiiiiininennnnns 71
3.2.4 ConSCriptioN StUAIES ... ..o 71
3.3 SYSIEMALIC FEVIEW ..o iee ettt eeees 71
3.4 Summary of fINAdINGS.......ccoiiiiiiiii e 76
3.5 What do these findings iNdiCate?..........cceeeiieeiiieiiii e, 79

3.5.1 Poor neurodevelopment, leading to beiqg kehind at school?

3.5.2 Poor neurodevelopmental skills leadingdbbeing able to use school

education to the best advantage?...........coceeeeeeeeiiiiiinnnnn. 80



3.4.3 The tests used may not induce the optierdibpnance from the

POPUIALION ... e 81
3.6 Potential problems with these explanationS ..........cccccceveciiieiiiiiniiennnn. 81
3.7 CONCIUSIONS e e e 28
3.8 Study 2 — The cognitive ability of children with Russell SélivSyndrome
........................................................................... 84
3.9 Chapter 3: DISCUSSION .....uuviiiiieeeiismmmmmeeeeeeeeaeeeaaaninnreereeeee e e e annneees 95
Chapter 4 — The behavioural profile of children with Russell Siver Syndrome........ 97
4.1 Overview Of Chapter..........oooiiiiiiiiiiee e 97
4.2 Study 3 - The incidence and description of behavioural pnoisl@nd
ADHD in children with Russell Silver Syndrome............... 98
4.3 Study 4 - Autistic Spectrum Disorder and Russell Silver Symae (RSS):
Incidence and risk factors ...........cccceiviccmnniiiiiiiieeee e 110
4.4  Chapter 4: DISCUSSION ....ciiieiiieee e e e e e et e e e e e e eeeens 122
Chapter 5 - The Psychosocial profile of children vwh Russell Silver Syndrome..... 124
5.1 Overview of chapter.........ccccooii e 124
5.2 Study 5 -Self esteem and body image attitude in RusseleSByndrome
........................................................................... 126
5.3 Study 6 - Russell Silver Syndrome: Effect of face shape agidtt on

trait attriDULIONS ...cv e 141



T N O 0 F-T o) (=T gt o3 B o U 1] o o 155

Chapter 6 — General DISCUSSION  ..........ooooimmrvvereeiiiiiini s sannennnes 157
6.1 AIMS Of the Present theSIS...... .o 157

6.2 The cognitive profile of children with RSS ..................... 161

6.2.1 Hypotheses and summary of results........ccccccciiiiinnnns 161

6.2.1.1 Comparison of the cognitive profileR8S and

CONLIOIS . 161
6.2.1.2 Effect of age on cognitive ability...............c.ooee.n. 161
6.2.1.3 Deficit in specific areas of functiogh................... 162

6.2.1.4 Effect of behavioural problems on ctigeiability.. 163

6.2.2 Contribution of the present results touhderstanding of the

cognitive abilities of children with RSS..............ccco. 164
6.3 The behavioural profile of children with RSS.............cccoos 164
6.3.1 Hypotheses and summary of results.......ccccccccvvvviiniinnnnnnns 164
6.3.1.1 Overall behavioural profile.......co.cccviiiiiinnnnne... 164
6.3.1.2 Effect of gender on behavioural proldem............ 164

6.3.1.3 Effect of birth weight on behaviourabiplems ........ 165
6.3.1.4 ASDINRSS ... 166

6.3.2 Contribution of the present results touhderstanding of the

behavioural profile of RSS...........ooime e 166
6.4 The psychosocial profile of children with RSS.......................... 167
6.4.1 Hypotheses and summary of results........cccccccoiiiiiinnns 167

6.4.1.1 Russell Silver Syndrome and self esteem.......... 167

6.4.1.2 Russell Silver Syndrome and body insttjude .... 168

6.4.1.3 Gender effects on body image attitude............... 168



6.4.1.4 Effect of height and face shape on bthers see children
WItN RSS ..o 169

6.4.2 Contribution of the present results touhderstanding of the

psychosocial profile of RSS...........coooiieers 169

6.5 The overall profile Of RSS ... 170
6.6 Limitations of the present thesis.........cmeeeveeriieiiiiiiiiiiis 17
6.5.1 Methodological ISSUES............eevriimme e 171

6.5.1.1 Experimental design .............commmeeeeeieeeiinnninnnnn. 171

6.5.1.2 Measures USEd...............cermmmmmmmeeeeeesessinnnnnennneenns 171

6.5.1.3 Participants and recruitment .........cc.cccoeeeeeieeneenn. 172
6.7 Implications of the present reSUltS.......cccceeeeeiiiiiieeeee, 173

6.7 Future directions for reSEarCh ........ovveeveeiieeeeeeee e AT



Chapter 1:
Table 1.1
Table 1.2
Table 1.3
Table 1.4

Table 1.5

Chapter 2:
Table 2.1
Table 2.2
Table 2.3
Table 2.4

Chapter 3
Table 3.1
Table 3.2
Table 3.3
Table 3.4

Table 3.5

Chapter 4:
Table 4.1

Table 4.2

List of Tables

Incidence of symptom presentation in RusselleégiSyndrome......... 5
Risk factors for low birth weight ..o, 11
ADHD diagnostic criteria (DSM-IV-TR) ......ccoceeeveeeiiiiiiiiiiiiciineennn 16
Autism diagnostic criteria (DSM-IV-TR) ......uuceeiiiiiniiieiiiiiiieeeeiiiies 29
Aspergers' Syndrome diagnostic criteria (DSM-IR)T.................... 30
Response rate for control group recruitment..............cccceceeeeeeeennn. 53
Comparison of RSS and control group SES ......ccooaeiiiiiiiiiciinnnnnn. 54
Summary of cluster components, BAS-11 ..., 55
Summary of diagnostic scales, BAS-Il ... 56
Summary of systematic review literature searChu..............ccc....... 72
Summary of papers included in systematic review.................. 7375
Group demographics RSS and Control groupS ceeeeeeeeeeeeevvvvvennnn.... 87
Demographic comparison RSS early years and segmal............... 87
Between group comparison of GCA early years andddmge only

And within group comparison early years and sthge .................. 88
Group demographics, study 3 ........ccoooiiiiiiiiie e 101

Comparison of RSS and control males and RSS amigot females

ONthe SDQ ....ouiiiiiii e ) 03L



Table 4.3

Table 4.4

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Chapter 5:

Table 5.1

Table 5.2

Table 5.3

Table 5.4

Table 5.5

Table 5.6

Chapter 6:

Table 6.1

Chi square comparison of RSS and control onrtipact supplement of
13 1YS1 1@ ST 104
Chi square comparison of RSS and Control on tipgaansupplement of
ENE SDQ ettt ettt eeeeee ettt ettt ettt 104
Group demographics, StUdY 5 ....ccooviiiiiiiii 113
Participant scores on the SCQ............cemmmmmeeerrririniinaaee e eeeeeeeee 115
Breakdown of ADOS-G output for children that reee further
INVESTIJATION ..ottt e e e e e e e e e e eeeeeeeennnne 116
Comparison of symptom presentation of RSS ASDR®8 non ASD
OFOUPIS ettt ettt ettt et o ettt e e aaans 117
Group demographics, study 5 .......ccoovviiiiiiiiiii e, 130
Comparison of RSS and control group scores orCSaP

AN SPPC ... e 131
Comparison of RSS and control group scores orSBIA................. 132

Comparison of RSS and control group, height, wgigI

ANA BIAS ... 134
RSS group only comparison of self esteem factothade that have and
have not received GHT (<8 YEarS) ......ccovvieeeeeeeiiiiiiiiie e 135
RSS group only comparison of self esteem factothade that have and

have not received GHT (38 YEars) ........oooeeeeeeeeiiiiiiiiiiieeee e 135

Table summarizing findings from thesis.........cccccccoiiiiiiiiiiiinnnes 158-160



Chapter 1: Literature Review



Chapter 1: Literature Review

Chapter 1

Literature Review
1.1 Aims of the literature review

This literature review will first give an overviesf Russell Silver Syndrome (RSS) and where
research with RSS children currently stands witlplessis on hypoglycaemia. The review will then
go on to define Low Birth Weight (LBW), Small foreGtational Age (SGA) and Intra Uterine Growth
Restriction (IUGR). A systematic review of the lorggm consequences of being born SGA has been
conducted and can be seen in study 1 of this thesis

The second part of this review includes a summéthiebehavioural disorders which will be
covered in this thesis, ADHD and Autistic Spectrmsorder, outlining the causes of these disorders
and any links they might have with low birth weight

The final part of the review covers areas whiah r@levant to the psychosocial development
of children with RSS; short stature and baby fadadal appearance, assessing the potential
consequences these could have for the RSS child.

The aim of this review is to provide a backgroumdierstanding of RSS but also to support
the research of this thesis, which attempts toteraaognitive, behavioural and psychosocial peofil
of children with RSS. As there is known to be amesk of heterogeneity in RSS syndrome, the
literature review will also review potential cauges cognitive difficulties, behavioural problemsda
psychosocial functioning difficulties. Doing thisilhallow for a better understanding of why some
RSS children may have more difficulties than othardact it may be impossible to arrive at a $tric
profile for all RSS children, but potentially rig&ctors for difficulties in this group could be deted.

1.2 Introduction to Russell Silver Syndrome

Russell Silver Syndrome (RSS), also known as SRu&ssell Syndrome (SRS), is a
heterogeneous congenital disorder. It occurs im 50, 000 and 1 in 100,000 births (Anderson,
Viskochil, O’Gorman & Gonzales, 2002; Perkins & HgaXuan, 2002) with no racial bias. It is
characterised by low birth weight due to intrauterigrowth restriction (IUGR), continued short
stature and facial dysmorphology (large foreheaériag to a small jaw). The predicted adult height

of children with RSS without growth hormone treatipés 149.5-153.5cm for males (-3.2SD) and
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138 -147cm for females (-2.5SD) (Tanner, Lejarr&@gaameron, 1975; Wollmann, Kirchner, Enders,
Preece & Ranke, 1995).

This section outlines a brief history of RSS, reseaf the potential genetics of RSS, an
outline of the RSS diagnostic criteria, and a nevief a known potential consequence including
hypoglycaemia.

1.2.1. History of Russell Silver Syndrome

American researchers Silver, Kiaysu, George andri2e§1953), were the first researchers to
describe children displaying symptoms of what is/kmown as Russell Silver Syndrome (RSS). The
two children reported were small at birth and dod display postnatal catch up growth. Both cases
displayed body asymmetry and a skull which appekeg: for the size of their body, one child also
displayed clinodactyly, incurving, of the littlenfijer and the other a café au lait patch on therabdo
Silver et al., (1953) attempted to relate theseifigs to descriptions of other disorders, such as
ovarian agenesis, with little success.

In 1954 Russell, a British researcher, presentadases of children with symptoms similar
to those seen in the children reported by Silvealet(1953). All five of the children described by
Russell (1954) displayed ‘dwarfism’, attributedaio intra-uterine cause, and showed a characteristic
face shape with a large forehead and small chie. Mbuths of these children were described as
‘drawn down at the sides’ and all displayed clindglly of the little finger. All of the children wer
thin, with two displaying body asymmetry. Russ&B®%4) had monitored the children’s growth over a
number of years and reported that their lengthsainreed 3-4 inches, and their weights 6lbs, below the
3 centile for appropriate age. Investigations by $ells(1954) failed to find a definitive cause for
this apparent syndrome, and he urged that the afatbese children be defined as a new syndrome.
The observations of Silver et.a(1953) and Russell (1954) were the first reportades of the
syndrome described by Tanredral, (1975) as Russell-Silver Syndrome.

1.2.2. Genetics of Russell Silver Syndrome

RSS is a heterogeneous disorder with each casegheatying symptomology. The degree of
heterogeneity of the syndrome is emphasised bjatige number of different potential genetic bases

which have been put forward as causal in RSS.
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Duncan, Hall, Shapiro & Vibert1990) reported on four mothers of RSS children \also
displayed classical RSS symptoms and this suggesteaderlying genetic cause to RSS, with parent
to child transmission. No paternal transmissionR8S has been documented; possibly due to
maternal bias in data collection, hypogonadism s$ones found in RSS males which has been
associated with infertility, or because RSS is anbternally transmitted.

There are reported cases of siblings, but neitfighe parents, presenting RSS symptoms
(Duncan et a) 1990; Ounap, Reimand, Magi & Bartsch, 2004) agpbrts of monozygotic twins
presenting discordantly with RSS (Samn, Lewis &rlherg, 1990). These observations suggest that
RSS is not a simple parent to child transmissioa génetic abnormality.

Several different specific genes have been prop@sedausal in RSS. Children with
mutations in chromosomes 8 and 18 have presenttdami RSS like phenotype (Christensen &
Nielsen, 1978; Schnizel, Robinson, Binkert, Fancd®io8), though they have also been found to
display additional features, atypical facial dysptosm and severe learning disabilities, not
commonly seen in previously diagnosed cases of R$&Ssuggested that children with mutations of
chromosome 8 and 18, do not have true RSS, butaaddir with some overlap with RSS (Hitchins,
Stanier, Preece & Moore, 2001). Ring chromosomaricb deletion of 15g have also been discussed
in relation to RSS (Hitchins et.aP001; Roback et al1991; Tamura et al1993; Wakeling et al
1998), however, as with cases described with abaliies in chromosomes 8 and 18, there were
symptoms, microcephaly and severe learning diffies] not typically seen in RSS (Hitchins et al.,
2001).

Maternal UniParental Disomy of chromosome 7 (mUPW&s for many years the only
recognised genetic abnormality in people with R88chins et al., 2001; Wakeling et.all998)
accounting for approximately 10% of all RSS casé¢snfula, Kere, Pirnen, Holmberg & Lipsanen-
Nyman, 2001; Hitchins et .al001; Kotzot et al1995;).

The phenotype of children with RSS and mUPDh@ught to differ from other RSS cases
(Hannula et al, 2001; Preece et al, 1997) with diéstinct facial characteristics, less micrognatia

no down-turned corners of the mouth reported (Henatal., 2001; Hitchins et al., 2001) but more
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severe feeding difficulties, excessive sweating amaore pronounced developmental delay (Hannula
et al., 2001).

Recently, a second genetic abnormality has beemdfevhich accounts for a further 35% of
RSS cases (Eggerman et al., 2006; Schnoerr e204l6); an epigenetic mutation of chromosome
11p15. This is one of the most studied clustersingbrinted genes; they control growth and
development and children with RSS have been foarttate methylation alterations in this domain
(Smith, Choufani, Ferreira & Weksberg, 2007). Chosome 11p15 is also associated with Beckwith-
Widemann syndrome (BWS), a disorder characterizegrenatal and postnatal overgrowth. The
epigenetic mutation seen in RSS is the oppositthéd seen in BWS, with a resulting opposite
phenotype (Gicguel et al., 2005; Schonerr et 8072 As chromosome 11p15 is a relatively recent
finding, no systematic research has assessed dopltenotypical differences of those with RSS-
11p15.

With the new knowledge of the 11g15 epigenetic mimtia approximately 45- 50% of cases
of RSS can now be confirmed using genetic analyidi® majority of cases, however, still appear
sporadically and if there is a genetic cause, ihisot yet understood. The heterogeneity of RSS
symptom presentation supports several differenefieicauses for RSS. It is quite possible that RSS
is not one single disorder but several differesbdiers, all with a clinically similar phenotypaytb
different underlying causes. Alternatively, all Idnén with RSS may be part of the same disorder,
with the genetic differences resulting in differefistortions to the same biochemical pathway and
therefore similarities in the resulting phenotyptt¢hins et al., 2001, Wakeling et al., 1998). Vehil
research in to the genetic basis of RSS is andreantinued interest, in reality the majority afses
are still diagnosed based on symptom presentattois therefore important to understand the
diagnostic criteria and symptomology of RSS.

1.2.3. Russell Silver Syndrome Diagnostic Criteria

The widely accepted diagnostic criteria for R&r@ow, low birth weight (-2SD or below the
3" centile), continued growth restriction and thesprece of characteristic facial features, including
head too large for body, low positioning of fadedtures and a down-turned mouth; features such as

those first described by Russell (1954).
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Wollmann et al., (1995) and Price et al., (1999npteted large scale reviews of the
incidence of symptoms in children diagnosed witls$@li Silver syndrome and found that low birth
weight, persistent short stature and phenotypaas Ehape were reported by Wollmann et al., (1995)
in 94%, 99% and 79% of cases respectively. Prigg. £61999) reported slightly lower incidences of
these three main features, however their sampéevgs only a third of that reviewed by Wollmann et
al., (1995). Table 1.1 shows a summary of the figdifrom these two studies.

Table 1.1:Incidence of symptom presentation in RSS, adajfpted Hitchinset al.,(2001).

Clinical Feature leflﬂgnn RevEn IIEEEnEe Price et al incidence, N= 50
Major

Low birth Weight -1SD 94% 94%
Short stature -1SD 99% 86%
Triangular Face Shape 79% >62%
Minor

Clinodactyly V 68% 56%
Relative Macrocephaly 64% 70%
Ear Anomalies 53%

Skeletal Asymmetry 51% 34%
Brachydactyly V 48%

Downward turning corners of the mouth  46%

Muscular Hypertrophy/tonia 45%

Motor/Neuropsychological delay 37% 38%
Irregular tooth spacing 28%

Simian Crease 25%

Squeaky Voice 22%

Syndactyly 19%

Café au lait spots 19% 4%
Early or precocious puberty 13%

Genital Abnormalities 36%
Speech Delay 20%
Camptodactyly 22%
Feeding Difficulties 56%

Additionally to those minor features listed in ttable above; blue sclera, late closure of
anterior fontanelle, gastrointestinal complicatiocardiac conduction defects, arterial septal dsfec
pulmonary stenosis, renal asymmetry, cystic filsoachromia, hypopigmentation and optic nerve
asymmetry have been seen in children with a didgruf$RSS (Anderson et al., 2002; Christofoiridis,
Maniadaki & Stanhope, 2005; Patton 1988; Perkinkl@&ng-Xuan, 2002; Siegel, Granat & Jones,
1998). Some of these symptoms occur very rarely @y be coincidental rather than as a

consequence of RSS
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1.2.4. Long term consequences of Russell Silvad&me

1.2.4.1.Physical

The gross motor development of children with RS8dny life has been found to be delayed
but achieved (Anderson et al., 2002; Donnai e12R9; Patton, 1988; Perkins & Hoang-Xuan, 2002),
and this has been attributed to lack of muscle bulk a relatively large head, making it difficut f
the RSS baby to gain head control (Patton, 198R8idi& assessing motor development later in
childhood have found that motor and physical dguslent is generally not delayed (Ounap et al.,
2004), though those with very low birth weight andrked cranial sparing are at a greater risk ajf lon
term motor difficulties (Price et al., 1999). P&t{(2000) case study of an RSS child and his
development into adulthood found that at the ag@fsome fine motor coordination difficulties
remained. The paucity of research of RSS childném adolescence and adulthood suggests that long
term physical difficulties are minimal.

Speech delays, have been documented in childrdn R&S, with a significant number of
children with RSS receiving speech therapy (Domail., 1989; Lai, Skuse, Stanhope & Hindmarsh,
1994; Price et al.,, 1999; Saal, Pagon & Pepin, 1985can be hypothesised that the speech
difficulties are as a consequence of Oro Motor Dysfion, and are related to the eating difficulties
that these children have been found to have (Lai.£1994).
1.2.4.2 Cognitive

Silver (1953), in the first reported cases of RS&ggested that the incidence of learning
difficulties may be raised in children with RSS.Has long been believed, however, that in the
majority of RSS children, intelligence (Patton, 89®srice et al., 1999; Tanner et al., 1978) and
cognitive ability (Donnai, 1989; Perkins & Hoang-afu 2002) are normal with only a subset of
children having learning difficulties (Plotts, 2Q0Baal et al., 1985). The possibility of motor and
speech delays seen in children with RSS, may atcousome cases, for the reported reductions in
cognitive ability, with test scores being limiteg physical and not cognitive ability (Perkins &
Hoang-Xuan, 2002).

Three studies have systematically assessed thetigegability and 1Q of children with RSS

(Lai et al., 1994; Noeker & Wollmann, 2004; Prideaké, 1999). Lai et al., (1994) used 8 of the 13
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scales of the WISC, the Neale analysis of readbilifyaand the matching familiar figures test. The
data revealed that children with RSS had cognéiviities that were, on average, 1 SD below that of
the general population. Underachievement for repdind mathematics was also found, with girls
achieving lower scores than boys, however, therge avenale bias in the sample studied. Lai et al.,
(1994) found that the majority of children reportegpboglycaemia and that 1Q scores correlated
positively to current head circumference. Whildtbimead circumference and head growth from birth
was not found to be significantly related to cutr@iSC 1Q, the pattern in the data suggested that
this relationship would have reached significand further data.

The second major study (Noeker & Wollmann, 2004gdithe Kaufman Assessment Battery
for Children (KAB-C) and found that children witf58 had a mean IQ score significantly below that
of an age matched reference population and tHaings. The effect here though was not as strong as
that reported by Lai et al., (1994), only a coupiigooints lower, rather than a full standard degiat
Noeker & Wollmann (2004) found that the RSS grobpveed markedly lower achievement scores
than did control group children, despite only sndifferences being found for cognitive ability.
Unlike Lai et al., (1994), Noeker and Wollmann (2p@lid not find that RSS girls achieved lower
scores than RSS boys, or that cognitive scoregleted with head growth patterns.

In the third report of cognitive abilities of chiteh with RSS, Price et al., (1999) found that
birth length and weight could only account for aairmamount of variance in cognitive scores and that
there was no correlation between number of hypegyic episodes or feeding difficulties and
cognitive scores. The findings of Noeker & Wollmaf2904) and Price et al., (1999), that is, that
head growth patterns, number of hypoglycaemic elgisand feeding difficulties, are not correlated
with cognitive ability, are at odds with those olilLet al., (1994). This difference in findings
potentially reflects an effect of increased knowlednd treatment of not only the consequences of
RSS, such as hypoglycaemia, but also the genepabiraments in postnatal care for low birth weight
babies between the time periods in which the rebestudies were conducted.
1.2.4.3 Behavioural

The incidence of behavioural problems in childreithwRSS is an area which has had

minimal investigation. Russell (1954) in the firstported cases of RSS, commented on the
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hyperactivity seen in the RSS children described, #he subject of Plotts’ (2000) case study was
reported to experience attention and concentrgiroblems. Lai et al., (1994), however, found that
children with RSS did not have apparent poorerntitie than did controls. The only piece of
published research that exists looking specificalyADHD incidence in RSS children, is a brief
meeting abstract (Bogdanov, Menassepalmer, Lelssey, & Marion, 1995). Here 16 children with
RSS that had been referred for attentional problenhsarning difficulties were investigated. 50% (8
of these cases had a diagnosis of both ADHD anmhilea difficulties, while 37.5 % reported only
learning difficulties, which were usually langudggsed, and 12.5% only had a diagnosis of ADHD.
While the sample reported here is small (N=16) t¢@ number of children with an RSS diagnosis is
small, making this finding relatively significartlo behavioural problems, other than those that are
attention based, have been investigated in RSS.

1.2.5.Hypoglycaemia

Children with RSS are reported to have significigding difficulties (Price et al., 1999;
Blissett et al., 2001; Anderson et al., 2002; Fallet al, 2005; Lai et al., 1994; Preece, 1997;
Stanhope et al., 1998) and being born SGA and pdereding difficulties is thought to put them at an
increased risk of neonatal and childhood hypoglgiaeHypoglycaemia is a syndrome which occurs
when blood glucose levels drop. Glucose is thecpia substrate of the body, including the brain
(LaFranchi, 1987; Lteif & Schwenk, 1999; Lucas, Mgr& Cole, 1988; Yager, 2002).
1.2.5.1 Neonatal Hypoglycaemia

Neonates are at increased risk of hypoglycaemimeidiately post-natally as they no longer
have a maternal nutrient supply and are reliangloicose from glycogen stores in the liver and
muscles, adipose tissue and from nutrients avalifibim food intake. Neonatal hypoglycaemia has
been described by one researcher as one of thadesalses of brain injury (Alkalay, Flores-Sarnat,
Sarnat, Moser & Simmons, 2005), although other mspsay that significant hypoglycaemia leading
to neonatal brain injury is rare (Williams, 2005he rate of neonatal hypoglycaemia in all births ha
been estimated to be 12.7% (Johnson, 2003), wigmature and SGA infants, such as those with
RSS, being at the highest risk (Hume, Burchell liits & Koh, 2005; Pallotto and Kilbride, 2006),

and as many as 44% of children born SGA experignogonatal hypoglycaemia (Duvanel, Fawer,
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Cotting, Hohlfield & Matthieu, 1999; Hume et alQ@5; LaFranchi 1987; Lteif & Schwenk, 1999;
Pallotto and Kilbride, 2006). Infants born SGA asamsequence of intra-uterine growth restriction
(IUGR) are at the highest risk of neonatal hypoggmia (Johnson 2003), as they have reduced
glycogen and adipose tissue stores (Duvanel €1989; Halamek and Stevenson, 1998; Hume et al.,
2005; Pallotto & Kilbride, 2006;). Head to arm cetj which give an indication of adipose tissue ghav
been found to be the best indicator of hypoglycaerisk (Johnson et al., 2003). If weight in the
neonatal period remains low, as in RSS due to meedifficulties, there is an increased chance of
repeated hypoglycaemic attacks (Duvanel et al.91199

Physically, children who have experienced repeatmhatal hypoglycaemic episodes have
been found to have smaller head circumferencedypoglycaemic episodes) (Duvanel et al., 1999)
and more neuronal and glial cell damage (Sann, )199@poglycaemia is not presumed to cause
extensive brain damage, but instead specific adttd with some cell types being damage resistant
(Alkalay et al., 2005), superficial cortical laydnave been reported as most impaired by neonatal
hypoglycaemia, especially the optical areas (Filader, Cameron, Kean & Hunt, 2006; Halamek &
Stevenson, 1998; Sann, 1990; Williams, 2005;).

Children who have experienced symptomatic neornatpbglycaemia, especially seizures,
are known to have a worse neurological outcome thase with asymptomatic hypoglycaemia. This
may be because symptoms are only apparent afterlenged period of hypoglycaemia (Alkalay et
al., 2005; Sann, 1990; Yager et al., 2002). Rebdaas found, however, that it is still the numbgr o
episodes, rather than the severity which has thgelst impact on children’s long term neurological
development (Duvanel et al., 1999).
1.2.5.2. Childhood Hypoglycaemia

Children with RSS are reported by parents as lgavight sweats and other symptoms
commonly associated with reduced blood sugar, sscyirey pallor and lethargy; although there are
few cases of symptomatic hypoglycaemia reportedha literature (Azcona & Stanhope, 2005).
Research focussing on the long term cognitive &ffetchildhood hypoglycaemia is limited, mainly
concentrating on those with diabetes and congehigpbpituitarism (Brown et al., 2004) where

severe hypoglycaemic episodes are characterisddsbyof conciousness and/or seizures. In severe
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hypoglycaemia long term cognitive and intellectcahsequences have been reported (Ack, Miller &
Weil, 1961; Ferguson et al., 2005; Hannone, Tupklagnen, Rijkonen, 2003; Hershey, Craft,
Bhargava & White, 1997; Rovet & Alvarez, 1997; Ry#Villiams, Finegold & Orchard, 1985;).

The majority of children with diabetes will expar@ some form of hypoglycaemia,
normally asymptomatic or mild, at least once a wékinan, Karlsson & Wranne, 1989; Barkali,
Varnosi & Lukacs, 1998) with some only reportingpbglycaemia to the degree which is seen in
children with RSS. A comparison of children witlaletes with mild hypoglycaemia to those with
severe hypoglycaemia, and a control group repotibed the severe hypoglycaemia group were
receiving more special educational help than eithermild or control groups. However, it was also
found that several of the mild hypoglycaemia graugpe receiving some help (Hannonen et al., 2000)

It has been proposed that the reduced cognitiveescin children with congenital
hypopituitarism are due to the early life hypoglgwaa seen in these children (Brown et al., 2004).
However, other potential causes for the effectdude abnormality in midline brain structures or
abnormal growth hormone leading to altered braowgin (Brown et al., 2004).

Brown et al., (2004) highlighted, that although & look to diabetic research as guidance
for the long term effects of hypoglycaemia in otpepulations, this research is unlikely to reflect
exactly what to expect in populations with hypoglgmia not due to diabetes, in diabetic groups
unlike others, no alternative substrate to gluéesailable.

1.2.6 Summary of Section

RSS remains a syndrome that is poorly underst@ddile a proportion of cases can be
diagnosed genetically, the significance of theedldhce in genetic abnormalities remains uncleag. Th
majority of cases of RSS are still diagnosed bamedymptom presentation and while there are
accepted criteria, diagnosis remains largely stibjec

Early research found that RSS children are cogetyjti disadvantaged (Lai et al., 1994),
however, more recent research suggests that amyitivegdeficit is small (Price et al., 1999;
Wollmann et al.,1995 ).

Brain imaging studies have shown that repeatedodess of hypoglycaemia can result in

permanent brain injury (Duvanel et al., 1999; Sat®00; Alkalay et al., 2005; Filan et al., 2006;

10
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Halamek & Stevenson, 1998; Williams, 2005) and thég/ be significant when investigating the long

term cognitive and behavioural consequences fédreim with RSS.

1.3. Small for Gestational Age (SGA) and Intra-Utene Growth Restriction (IUGR)

RSS children are at additional risks due to bemglkat birth. The long term risks of being
born small for gestational age are to be discussetj a systematic review in chapter 3 of thisithes
The following section introduces the terminologgds$n low birth weight literature.

1.3.1. Causes of Low Birth Weight

The growth of a foetus is complex with a numbercohfounding factors which may be
impacting on it. Table 1 lists the 4 main typesnéiuential factors with examples.

Table 1.2 Risk factors for low birth weight (Brodsky & Cktou, 2004; Fang, 2005).

Confounding Factor Examples Consequence for Fetus
Environmental Factors e Socioeconomics e Impact fetus via maternal
e Geographic location factors
Maternal Factors e Mothers stature » Affect supply of nutrients and
*  Mothers pregnancy weight oxygen to fetus.
e Activities undertaken during
pregnancy

0 Smoking
0 Alcohol consumption
o llicit drugs

e Maternal malnutrition

« Maternal hypertension

* Maternal health.

Placental Factors »  Placental abruption * Available nutrients can not
» Circumvallate placenta reach fetus as they should.
e Umbilical & placental

abnormalities

Fetal Factors » Congenital disorder * Fetus unable to use nutrients
« Chromosomal genotype available to it effectively, not
« Intrauterine infection achieving optimum growth.

1.3.2. Differentiating terminology

The birth size of a baby is now known to be impartan the long term growth and
development for the child. There are different wayslassify low weight babies, it is importantttha

these groups are differentiated as there are lit@lipe different long term consequences for each

group.
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1.3.2.1. Low Birth Weight

All neonates weighing less than 25009 at birthds®ned as low birth weight babies (Monk
& Moore, 2004; Saenger, Czernichow, Hughes & Re2607). The term ‘'very low birth weight' has
been used in the literature to describe neonatts hiith weight <1500g and 'extremely low birth
weight' those <1000g. These definitions are antyiteand do not take into account gestational age, a
factor known to independently to affect long terevelopment.
1.3.2.2. Small for Gestational Age (SGA)

Historically, a diagnosis of SGA would be madeddraby whose birth weight was below the
10" centile, using standardised growth charts sucfamer-Whitehouse (1966a,b) or Gardiner-
Pearson (1971), when gestational age was takem acdount (Wollmann, 1984; Monk and Moore,
2004). For neonates born at term, this weight ve¥08, the same as for low birth weight, however,
in premature infants, the 1@entile would be lower, as there had been a shpetgod of gestation in
which growth could occur. While the "L@entile cut off point has been a standard of ectt has
been suggested that birth weight below tHeéntile could be used as a better indicator ofjposis
(Maulik, 2006; O'Keeffe, O’Callaghan, Williams, Nean & Bor, 2003). The UK90 growth charts
(Freeman et al., 1990) have now been found to be madiable for predicting growth in a normal
population (Wright et al., 2002) and the majorifyirgstitutions now use these charts, although some
have resisted this change (Wright et al., 2002¢ @éntiles used on this chart were calculated using
17 different sets of data collected from acrossUle and account for growth from the age of 23
weeks gestation to 23 years. The charts show Yeenirves, each two thirds of a SD apart, which
allow for improved screening performance and treeafscentiles similar to those conventionally used
in the Tanner Whitehouse (1966a,b) and GardinersBeg1971) scales. The Department of Health
(DoH) recommends that thé“2and ' centiles and Fiand 98' centiles are used as clinical cutoffs,
therefore, while the Ibcentile has been used in past research, ‘treestile used in current charts is
likely to be chosen by researchers and cliniciantha cut off point for SGA diagnosis. The World
Health Organisation (WHQO) have recently suggestedintroduction of a new growth chart which
takes in to account growth dependent on earlyfdiggling, breast or bottle, but these charts are¢oyet

be put in to practice.
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1.3.2.3. Intra Uterine Growth Restricted/ RetardBdGR)

Small for Gestational Age and Intra Uterine GrowRestricted, are terms that have
historically been used interchangeably howevery tthe have different meanings (Saenger et al.,
2007) and either diagnosis can be present with@uother.

SGA is a symptom; this could have been caused BRUvhile IUGR itself is a diagnosis of
a state which could need intervention (Noeker & Miahn, 2004). A foetus may experience IUGR
causing its growth velocity to decrease, but thesymot be severe enough for birth weight to fall
below the 18 centile and therefore the infant will not be SG&&ually, a neonate may be born below
the 1¢" centile, but this could be due to factors othemthUGR, such as small maternal size. A
neonate will be considered at increased risk whenveight is below the f0centile, the point at
which the infant is also deemed SGA (Maulik, 2006).

Diagnosis of IUGR is difficult and has historicalyeen made postnatally, this may explain
the confusion with the term SGA, the two terms wdifficult to differentiate. Foetal growth can now
be monitored sonographically throughout the pregpavith particular attention being paid to weight
and abdominal circumference. Reductions in theciglaf these measurements are thought to be
good indicators of IUGR presence (Maulik, 2006; ¢;aB005). There is evidence, however, that
shows that anthropometric measurements at 20 wgEstation are poor indicators of measurements
at 30 weeks gestation and birth (Hindmarsh, GeRwogleck, Kingdom & Cole, 2002), suggesting that
routine assessment of foetal size in mid to lastagen may be a poor indicator of IUGR presence.

1.3.3 Section Summary

The aim of this section of the literature reviewswa introduce the terminology which is used
in low birth weight literature, highlighting the portance of using the correct literature to uncerdt
better the potential consequences to children RES. A systematic analysis of the literature with

children born SGA has been included in this thesstudy 1.
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1.4 Attention Deficit Hyperactivity Disorder

Parents and physicians of children with RSS hawexdwotally reported significantly more
behavioural problems, and specifically more symgtoofi inattention and hyperactivity in RSS
children. One of the aims of this research thesis t® investigate the incidence and potential cause
of behavioural problems in children with RSS, wigm emphasis on hyperactivity/inattention.
Hyperactivity/ inattention characterise Attentioeflit Hyperactivity Disorder (ADHD), therefore a
literature review of ADHD and its causes and conseges was conducted.

1.4.1. History of ADHD

The history ADHD dates back to the observation&ebrge Still in 1902 who noted a group
of children, predominantly boys, showing passiondédiant, spiteful behaviours and apparent lack of
control.

By the 1950s many children were recognised as aispd the behaviours reported by Still
and the term ‘minimal brain dysfunction’ had beeined to describe this group of individuals, based
on the assumption that all cases of the disordee e@used by defective functioning of specific brai
structures. Researchers believed that in many dasesccurrence could somehow be related to a
trauma experienced during gestation or birth (Geids% Goldstein, 1998).

By the 1970s the term ‘minimal brain dysfunctidrdd been replaced with the short lived
term ‘hyperkinetic reaction of childhood’ (DSM-IlAmerican Psychiatric Association, 1968).
Theories about the cause of the symptoms was alang away from gestational or birth
consequences, following a large scale study whadled to find a consistent association between
apgar score (a value calculated for each childrtt based on a number of standard observatiorts) an
hyperactivity and inattention development. The stant amphetamine had, by this time, been found
to be effective in controlling the behaviour of ldnén with the disorder. Ritalin was as a treatimen
option to reduce the behaviours associated with BD&hd research was focussing on the systems
activated by the stimulant medications to lookdarause of ADHD.

During the 1970s, attention was recognised as iaidgffeature of the disorder and in the
1980 revision of the DSM (DSM-Ill, American Psydhia Association, 1980) it was renamed

‘Attention Deficit Disorder’ this could be diagnakas ‘with hyperactivity’ or ‘without hyperactivity
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The revision of the DSM-III in 1987 (DSM-III-R) revted to a unified description of the disorder
named Attention Deficit Hyperactivity Disorder (ADH which did not recognise hyperactivity as a
differential symptom. The most recent revisiongh&f DSM, IV (1994) and IV-TR (2000) however,
once again acknowledge hyperactivity with threesfiide diagnoses of ADHD, predominantly
hyperactive/impulsive, predominantly inattentivelmombined ADHD.

1.4.2 Differentiating ADHD and Hyper Kinetic Disad

ADHD is the term used by the, DSM-III-R, DSM-IV aBM-IV-TR (American Psychiatric
Association, 1987, 1994, 2000) to describe childwed adults with developmentally inappropriate
levels of inattention, impulsivity and/or hyperadty. Hyper Kinetic Disorder (HKD) is the term used
by the World Health Organisation’s Internationala§ification of Disease-10 (ICD-10, 2007) to
describe this same group of individuals. Theresal#le differences in the two diagnostic critetiag
ICD-10 is more restrictive and more symptom pres@mt is needed in order to make a diagnosis of
HKD than would be needed for a diagnosis of ADHDdéBman & Farone, 2005). The ICD-10
criteria are widely used in mainland Europe, witile DSM criteria are predominantly used in the
United Kingdom and United States. It has been tepathat the incidence of ADHD is greater than
that of HKD, and consequently a higher incidenceeorted in the UK and USA, than mainland
Europe. Extensive epidemiological studies have loeened out worldwide using only the DSM-IV
criteria and these have reported that the incidef@dHD is similar in all countries (for review se
Doyle, 2004).

For the purposes of this review ADHD will be usedtlae main diagnostic term as this is the
most widely used term and definition in the literat

1.4.3. Diagnosing ADHD

The criteria for a diagnosis of ADHD states thateohyperactive or impulsive symptoms
must be present before the age of 7 years, theinmg@at from the symptoms must be seen across at
least two settings (e.g. at home and at school}tzer@ must be clear evidence that the behavigars a
interfering with their ‘developmentally appropriatday to day life’ (DSM-IV-TR, American

Psychiatric Association, 2000). Before making agdisis of ADHD other causes for the behaviours
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being elicited must be ruled out, such as frustmatiack of motivation, emotional concerns and othe
medical conditions.

The DSM-IV-TR (2000) describes three subtypes of HED combined ADHD,
predominantly inattentive ADHD, and predominantlyplractive/impulsive ADHD. To make a
diagnosis of combined ADHD, an individual must dégpat least 6 of the 9 potential symptoms of
inattention (see table 1.3) and at least 6 of thet@ntial symptoms of hyperactivity/impulsivityegs
table 1.3) set out in the DSM-IV-TR. If the indival only displays 6 of the 9 symptoms of
inattention and not of hyperactivity/impulsivity eth will be given a diagnosis of predominantly
inattentive ADHD and a diagnosis of predominantiypéractive/impulsive ADHD, will be made
when only 6 of the 9 symptoms of hyperactivity/irfgouty are present. Children may initially
receive a diagnosis of one subtype of ADHD whichldde changed at a later date

Table 1.3 ADHD diagnostic criteria DSM-IV-TR (American Pdyiatric Association, 2000)
DSM-IV —TR symptoms of inattention DSM-IV-TR symptoms of hyperactivity

Often fails to give close attention to details axkas Often fidgets with hands or feet or squirms in seat
careless mistakes in schoolwork, work, or other
activities.

Often has difficulty sustaining attention in tasiks Often leaves seat in classroom or in other sitonatim
play activities. which remaining seated is expected.

Often does not seem to listen when spokenOften runs about or climbs excessively in situaion
directly which it is inappropriate (in adolescents or adutiay be
limited to subjective feelings of restlessness)

Often does not follow through on instructions a@dften has difficulty playing or engaging in leisure
fails to finish schoolwork, chores, or duties irethctivities quietly.

workplace (not due to oppositional behaviour| or

failure of comprehension.

Often has difficulty organizing tasks and acti\stie = Often talks excessively

Often avoids, dislikes, or is reluctant to engagels often ‘on the go’ or often acts as if ‘driven &ynotor’
tasks that require sustained mental effort (such as
schoolwork or homework).

DSM-IV-TR symptoms of Impulsivity

Often loses thing necessary for tasks or activitie®ften has difficulty awaiting turn in games or gpou
school or at home (e.g. toys, pencils, boaoityations
assignments)

Is often easily distracted by extraneous stimuli te®@fblurts out answers to questions before theye hav
been completed.

Is often forgetful in daily activities. Often imtepts or intrudes on others, e.g. butts into other
children’s games.
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1.4.4. Neurobiological basis of ADHD

Kornetsky (1970) was the first to discover thatmatant medication, specifically
amphetamines, were an effective treatment for ADHABese are thought, to operate in the brain by
blocking dopamine and nor-epinephrine reuptakeinaakasing their release. It is thought that they
reduce ADHD symptomology by increasing activatiérihe dopamine and norepinephrine pathways
which in turn have an inhibitory effect on the ftalncortical and subcortical structures. Furthethi
finding of the effects of stimulants and animal risdSatterfield & Dawson (1971) suggested that the
frontal subcortical circuits were important in ADHMatte (1980) highlighted that there were many
similarities in the behaviour of adults with frohli@be dysfunction and children with ADHD.

Based on these findings and further researchnbiv accepted that ADHD is likely to have
its neurological basis in the fronto-subcorticaaof the brain, though whether the basis is angsi
the frontal cortex itself or a region projecting ttee frontal cortex remains unclear (Biederman &
Spencer, 1999; Fararone & Biederman, 1998).

The advent, and widespread use, of brain imagubriques would have been expected to
reduce the confusion of the area of dysfunctiochitdren with ADHD, however, findings from these
retain some ambiguity.

Faraone & Biederman's (2002, in Charney & Nestltevjew of structural imaging studies
(CT & MRI) assessing for brain abnormalities in ADHevealed that the majority of studies reported
some brain abnormalities, most commonly smalleuwas in the frontal cortex, cerebellum and
subcortical structures. The findings were incoesisthowever, which indicates that no one area of
the brain routinely different in children with ADHD

Further to this review Biederman & Faraone (2002Charney & Nestler) reviewed ADHD
functional imaging studies. As with the structustlidies there was a consistent implication of the
frontal-subcortical structures, most often fortalagal-pallidiall-thalamic circuit which is invokd in
feedback to the cortex to regulate behaviour. Ak trie structural studies though these findingsewer
trends and not definitive.

Neuro-imaging studies have shown that, in inhobitiasks, children with ADHD activate

areas in the posterior of the brain which wereautive in controls on the same task (Durston et al.
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2003) suggesting the use of alternate strategieghibgren with ADHD, due to a frontal-subcortical
area dysfunction.

In summary, dysfunction in the frontal-subcortistductures is implicated in ADHD, both
from neuropsychological and structural and funatldirain scanning studies. The actual location of
the damage remains ambiguous and this potentiafigats several different damaged areas in
ADHD.

1.4.5. Causes of ADHD symptomology

An executive dysfunction has been proposed asitiderlying difficulty in individuals with
ADHD. Executive Functions (EFs) are self regulataeurocognitive processes that include the
ability to inhibit, shift set, plan, organize, userking memory, problem solve and to maintain arset
order to attain future goals (Willcutt, Doyle, Niggaraone & Pennington, 2005; Seidman, 2006).
Individuals need to utilise EFs in order to suctidgscomplete novel tasks which require flexibylit
and adaptation. The brain areas thought to be neije for executive functions are in the frontal
area, specifically the orbitofrontal cortex whichimportant in regulating and controlling emotions,
dorsolateral prefrontal cortex, which is specialigeorganising and integrating incoming informatio
and acts as a memory buffer, and the medial aréehvidimportant in preparation and direction of
learned complex movements. As the frontal-subcartercuit have been implicated in ADHD in
structural and neuroimaging studies (Biederman gaéiae, 2002, in Charney & Nestler), executive
dysfunction, which also has a frontal associatieenss a logical area to assess further. It has been
suggested that individuals with ADHD may have diffties in a specific EF domain, or general
difficulties (Willcut et al., 2005).

Barkley (1997) proposed a unified theory of ADH@phbthesising that the main problem in
individuals with ADHD was one of inhibitory contr@ind, as a consequence of inhibitory control
deficits, other executive controls strategies wesempromised (Seidman, 2006). Barkley's (1997)
theory has been investigated but a review of teeanech would go beyond the scope of this literature
review. Three large scale meta-analyses which l@em carried out on the available research in
recent years (Willcut et al., 2005; Castellanoalgt2006; Nigg et al., 2005). The meta-analydes a

reported that children with ADHD and controls wésand to differ across all EF domains, with most
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difficulties detected in the stop-signal task; tisisk is thought to rely on inhibitory control. Saling
procedure, ADHD diagnostic criteria, intelligenaeading ability and other co-morbid disorders
could be excluded as confounders for the deficienttioning in EF tasks (Willicut et al., 2005).
While intial findings appear to support the hypaikeof Barkley (1997), all three of the meta-
analyses concluded, however, that in a larger éxgected proportion of children with a diagnosis of
ADHD, no EF deficit was detected. EF alone is naffisient to account for all cases of ADHD
(Castellanos et al., 2006; Nigg et al., 2005; Wiillet al., 2005).

A second, less investigated theory, suggestedtieaunderlying mechanism of ADHD is
delay aversion (Sagvolden, Aase, Zeiner & Bergd8)9 It was hypothesised that individuals with
ADHD have a neurobiologic impairment in the contwbkhe ratio of present action to future reward.
The overall outcome of this is that individuals lwieDHD are averse to any delay. When the
individual can reduce the delay they will, whenytleannot they will make diversions to make the
delay feel shorter (Sounga-Barke, 2005). Thesertiesult in the behavioural deficits seen in¢hos
with ADHD. Performance in tasks which assess dalarsion, most commonly delay-reward tasks,
has been found to correlate with the incidence @HB (Solanto et al., 2001).

Both delay aversion and inhibitory control have rbdeund to be significantly related to
ADHD (Castellanos et al., 2006; Solanto et al.,)0@owever, they have not been found to correlate
to one another (Solanto et al., 2001) suggestiag AIDHD is a multifactorial disorder (Nigg et al.,
2005; Sounuga-Barke, 2005; Castellanos et al.,)2006

It was suggested, even prior to the acceptancesieamiutive dysfunction cannot fully account
for ADHD, that ADHD is actually two separate diserd, the first being what is known as
predominantly inattentive ADHD (ADHD-IA) and thes®nd predominantly hyperactive/impulsive
ADHD and combined ADHD (ADHD-C) (Hill, 1998; MilichBalentine & Lynham, 2001; Baeyens,
Roeyer & Walle, 2006). Millich et al., (2001) summsad that ‘ADHD-C and ADHD-IA are distinct
and unrelated disorders with no defining featunesommon, with each disorder having a completely
different personality’.

Individuals with a diagnosis of ADHD-IA have beemsdribed as rather dreamy, inert

(Sagvolden, Johansen, Aase & Russell, 2005), easiljused, hypoactive, daydreamers (Barkley,
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2001) with a sluggish cognitive tempo (Baeyens lgt 2006). The inattention problems seen in
individuals with inattentive ADHD, are difficulties selective or focused attention and a slow tempo
of information processing (Murphy Barkley & Busld(2; Barkley, 1997; Barkley, 2001).

Individuals with predominantly hyperactive/impulsivADHD and combined ADHD
however, are described as distracted and as hasthuged persistence (Sagvolden et al., 2005) with
difficulties in response inhibition, persistenceattention and resistance to distraction (Murphglet
2002; Barkley, 1997).

At a neuroanatomical level no differences have deand between children and adults with
different ADHD subtypes, and at a neurophysiologleael any differences found have generally
been quantitative, the same areas are affectei loiffering degrees (Baeyens et al., 2006). Tk |
of difference, between the two diagnosis, may iaichat the two subtypes should remain part of
one larger disorder, however, research is stikitagin this area and these findings are basedfewa
small scale studies. Further research may disphé i& currently accepted.

In summary, the underlying cause of ADHD remainslesr, while inhibitory control and
delay aversion have been found to be deficienhdtividuals with ADHD, they are not found to be
correlated, suggesting that ADHD is a multi-facbdisorder. In addition, ADHD-IA and ADHD-C
cannot currently be differentiated neuroanatomycall neurophysiologically, despite very different
personality presentations. Once a complete unchelistg of those with ADHD-C has been obtained,
this may make it easier to differentiate these digorders.

1.4.6. Diagnosing ADHD

The diagnosis of ADHD remains clinical, no meditedt has been found that will clearly
ascertain whether or not a child has ADHD (Biederng8a Faraone, 2005, Hill, 1998, Swanson,
Sergeant, Taylor, Sonuga-Barke, Jensen & Canth@di8), this reflects a lack of consensus regarding
the underlying difficulty and potential heterogepesf ADHD. Despite the potential for subjectivity,
diagnosis of ADHD has been found to be reliabléhwrained professionals consistently agreeing on
its presence or absence (Biederman & Faraone, JB&%ne, Biederman & Zimmerman, 2005).
Questionnaires are widely used within epidemiolagstudies to ascertain the incidence of ADHD

and have displayed excellent convergence betwemes@and ADHD diagnosis (Biederman et al.,
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1993). Questionnaires, however, may over reportitligdence of ADHD (Szatmari, Orford &
Boyles, 1989). Use of questionnaires in clinicagtosis should be approached with caution and
reaffirmed using interview methods of assessmena(Son et al., 1998).

1.4.7. ADHD Incidence

There are huge discrepancies in the reportedencel of ADHD, with estimates ranging from
5% to 16% of the school age population (Faraonenwaux, Biederman, Cohan & Mick, 2003;
Biederman & Farone, 2005; Wolarich, Hannah, Baumigh& Ferurer 1998). Clinical data has been
found to report a higher incidence of ADHD-C thaDHD-IA (55%:27%) (Lahey et al., 1994), while
population studies have found that ADHD-IA is thesthprevalent of the ADHD subtypes (Faraone,
Biederman, Weber & Russell, 1998; Gaub & Carlsd®7). This finding is most likely due to
sampling bias of clinical data; children with ADHB-are much less likely to cause the level of
concern in parents, due to fewer externalising elas, which might result in a referral (Sagvolden
et al., 2005).

The ratio of ADHD in males to females is estimatede between 3:1 and 9:1 (Swanson et
al.,, 1998; Milich et al., 2001) for both combinedda predominantly hyperactive ADHD.
Predominantly inattentive ADHD incidence howeverggtimated to be closer to 1:1 (Swanson et al.,
1998; Milich et al., 2001), possibly due to the therosymptomology. The male to female ratio for
ADHD as a whole, has been found to be greater imical than community studies, possibly
reflecting the higher rate of referral for male©HD is known to be more disruptive in males than
females, boys having a higher reported rate of tagiee, impulsive, conduct and oppositional
problems (Swanson et al., 1998; Biederman & Fardd@5; Biederman, 2005).

1.4.8. Cause of ADHD

There has been a great deal of research lookitip atauses of ADHD. Despite this the cause
and mechanism of the disorder remains poorly unalgds
1.4.8.1 Genetics

Familial research has found that parents of childwith ADHD have a 2-8 fold increased
risk of having ADHD themselves (Faraone & Biedern®08; Millichap, 2008) and the majority of

children with ADHD will have a first or second degr relative with ADHD and/or learning
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difficulties (Millichap, 2008). Adoption studies Y& found that adoptive families are less likely to
display ADHD or related disorders than do biologiedatives (Cantwell, 1975; Morrison & Stewart,
1973). While genes are known to play an importate in ADHD, there is also expected to be an
effect of environment, 79% of monozygotic twins édeen found to be concordantly diagnosed with
ADHD, while only 32% of dizygotic twins were found be. If ADHD had a purely a genetic cause,
monozygotic twins would be expected to have 100%¢oance.

It is suggested (Biederman & Fararone, 1998),sbaéral genes are implicated in ADHD, all
having a modest effect. This would account forhigh population prevalence, high concordance in
monozygotic twins but only modest effects in folegree relatives.
1.4.8.2 Environmental

No one environmental risk factor for ADHD has bdennd, though several have been
suggested.

Lead exposure and contamination has been foundedd to ADHD-like behaviours
(Gittelman & Eskenazi, 1983; Braun, Kahn, Froehilghinger & Lanphear, 2006; Nigg et al., 1998).
This, however, is almost certainly not the caus@&DHD in the majority of cases, where on many
occasions ADHD is present without lead exposure.

Events and complications during pregnancy and batich as toxaema, maternal bleeding,
fetal distress and prolonged labour, have beendf@aarbe associated with an increased incidence of
ADHD (Faraone & Biederman, 1998; Milberger, BiedarmFaraone, Guite & Tsuang, 1997; Sprich-
Buckminster, Biederman, Milberger, Faraone Lehni®i93). Events that result in reduced oxygen
supply to the fetus/neonate for a prolonged pesdmel more likely to be associated with increased
ADHD incidence than acute traumatic events (FaraonteBiederman, 1998; Biederman & Fararone,
2005). Fetal distress due to environmental faatoay selectively damage striatal neurons and affect
the developing frontal lobe basal ganglia neuravogk (Swanson et al., 1998).

Birth weight is an important factor in parental g of attentional problems, with lower
birth weight infants experiencing more inattentigfack et al., 2004, Indredavik, Vik, Heyerdahl,
Kulseng & Brubakk, 2005: O’Keeffe, O’Callaghan, IWdims, Najman & Bor, 2003; Mick,

Biederman, Faraone, Guite & Tsaung, 2002b; Eldamdervold, & Sommerfelt, 2004) and
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hyperactivity (Kelly, Nazroo, McMunn, Boreham & Muaot, 2001). Reductions in other birth
measurements e.g. ponderal index, head circumfer@niength ratio, and head circumference alone
(Lahti et al., 2006; Wiles, Peters, Heron, Gunrigthond & Lewis, 2006), have also been reported to
be significantly linked to increased attention peohs. In combination these findings offer strong
support for an association between reduced pregatatth and increased attention difficulties.

The degree of birth weight compromise has been dplny some researchers, to be a
significant factor when assessing the long termeca$f on attention (Linnet et al., 2006; O'Keeffe et
al., 2003). Linnet et al., (2006) found that thevas a two fold increase in parental reports of
attention problems in those born below 2000g, arig @ 70% increase in those born between 2000g
-2500g, in comparison to those with birth weiglgajer than 3000g. Other researchers however, have
reported that extent of birth weight compromise nist important when reporting attentional
difficulties (Elgen et al., 2004; Breslau, 1995)gén et al., (2004) found that degree of low birth
weight was not associated with increased diffieglton tasks which assess attention; those born
below 1500g were found to perform comparably teséhborn 15009 -2000g. It is possible that at the
lower end of the birth weight scale there is aigieffect of attention difficulties, possibly ad@g,
as Elgen et al., (2004) only studied groups upi®weight, while Linnet et al., (2006) and O’Kexff
et al., (2003) worked with children with higherthimveights.

It is important in LBW research, as already disedsis section 1.3, to differentiate according
to the cause of LBW. Those born SGA and LBW areljiko have a low weight due to compromised
growth in-utero. Those born LBW due to prematuatg less likely to have compromised growth in-
utero, with a low birth weight which is appropridte their gestational age. Premature children will
face additional complications, independent of thaiv birth weight, therefore findings with groups
which do not differentiate or control for prematyriwill be heterogenous and it will be difficul t
make cause attributions. The small body of reseattbh controls for gestational status will now be
discussed.

Robson & Cline (1998) found that children born SGaithout additional complications,
displayed no more impulsivity or inattention thancantrol group, while those born SGA, with

additional neonatal iliness, were found to disagnificantly more inattention than controls (Robso
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& Cline., 1998). As a general cognitive deficit wast reported in any of the groups assessed by
Robson & Cline (1998) any differential findings wattributed to an attention difficulty.

Indredavik et al., (2005) directly compared parkrgports of children born LBW with those
born SGA. The LBW group reported significantly maygnptoms of inattention and greater levels,
approaching significance, of symptoms of hyperagtithan those born SGA. Importantly here, the
SGA group were not found to differ from controls foattention or hyperactivity. Indredavik et al.,
(2005) followed up the parental reports with MRaiss which showed that those with LBW and
ADHD had a thinning of the corpus callosum and wiitatter reduction, however, those in the SGA
group who had a diagnosis of ADHD were better arpld by socioeconomic factors. These
conclusions were mirrored by Robson & Cline (19@8)0 commented that ‘IUGR risk appears to
increase a child's environmental vulnerability’.ddiet al., (2002b) found that LBW was a significant
risk factor for ADHD and this could not be accouht®r by parental ADHD, parental antisocial
behaviour, maternal substance abuse or social, dasstherefore LBW alone does account for a
relatively small number of cases of ADHD.
1.4.8.3.ADHD and maternal smoking

Maternal smoking during pregnancy has been comgigtéound to be associated with an
increased incidence of ADHD (Mick, Biederman, FamoSayer & Kleinman, 2002a; Milberger,
Biederman, Faraone & Jones, 1998; Thapar et ab3;2Button, Maughan & McGuffin, 2007 (for
review), Linnet et al., 2003 (for review)) with tdien of smokers found to be an estimated three
times more likely to receive a diagnosis of ADHRuhchildren of non-smokers (Linnet et al., 2003).
This significant effect has been found to existrewden other factors known to be associated with
offspring ADHD development, e.g. socioeconomic igatmaternal 1Q and parental ADHD (Hill,
2002) are controlled (Milberger et al., 1998; Lihm¢ al., 2005). It is hypothesised, from animal
research findings, that smoking results in a nundfethanges in the brain of the developing foetus
and this is the mechanism causing an increasedeince of ADHD (Button et al., 2007).

It is important to note that maternal smoking isoalssociated with low birth weight,
however, Mick et al., (2002a) found that there wsulset of low birth weight infants whose ADHD

incidence cannot be accounted for by maternal amgoki
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1.4.3.8.4 Psychosocial factors

There is research to suggest that psychosociabriactre important in ADHD causality.
Children with ADHD were more likely to live in a hwe with marital distress, single parenthood,
family dysfunction, low maternal education and Isecial class (Offord et al., 1992; Barkley, 1990).
It has already been shown that there is a modéaat#ial link in ADHD (Faraone & Biederman,
1998; Milichap, 2008), therefore there is a proligbihat parents of children with ADHD will also
have ADHD or ADHD like symptoms. People with a diagis of ADHD may have difficulties with
education and relationships (to be discussed fultblow). Therefore, the effects found by Offord et
al., (1992) and Barkley (1990) may represent th@éenvironment of a parent with ADHD and, as
shown, there is a good probability their child wilso show ADHD symptoms. The ADHD
experienced by the parents might cause a lessafiimal home life AND the child is likely to also
have ADHD due to heritability.
1.4.3.8.5. Summary of causes of ADHD

In summary, the cause of ADHD remains poorly unoe. There does appear to be a strong
genetic component, but environment, especially pred post- natal complications and low birth
weight have also been found to play a role. likisly that ADHD has multiple etiologies (Biederman
& Spencer, 1999; Faraone & Biederman, 1998), ineseuiferers there may be a single genetic cause
(Biederman & Spencer, 1999), while in others it rbaypurely environmental and, in addition, there
may be some who have ADHD who have a genetic psafyewhich is activated by an environmental
cause and this interaction has increasingly besygresed as important (Millichap, 2008).

1.4.9. Long term consequences of ADHD

1.4.9.1. Adulthood

It has been reported that between 4% and 75% a¥idhwhls diagnosed with ADHD in
childhood, will continue to display ADHD symptomste adulthood (Corbett & Stanczak, 1999;
Hervey, Epstein & Curry, 2004); source of symptaparting is thought to be responsible for this
huge variation (Hervey et al., 2004). Hyperactiymgtoms are known to diminish to a greater extent
than inattentive symptoms as the individual enéelglithood (Faraone, Biederman, Spencer, Wilens,

Siedman, Mick & Doyle, 2000) and the male bias iesentation is thought to be less pronounced in
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adults than in children (Faraone et al., 2000apipears that there is a high familial loading aflad
ADHD, with a larger genetic role in persistent tmamitting ADHD (Faraone et al., 2000).
1.4.9.2. Childhood

Whatever the cause of ADHD there are associategl tt’/m difficulties that all the children,
and adults, may face. Children with ADHD are knotgnbe at great risk socially and have many
difficulties in forming relationships (Holowenko939). They are not as often chosen as partners in
play etc, due to being socially inept and this ddehd to low self esteem, poor peer relationsaizb
parental conflict (Biederman, 2005). Emotional peofis seen in children with ADHD are most likely
a consequence of their inability to form relatiapshrather than a consequence of ADHD itself.

Research has found that, in samples of childreh WiDHD, between 45 — 94% have a
diagnosis of a concurrent behavioural disorder saschppositional defiant disorder, conduct disorder
or an anxiety disorder, and additional difficultiegve been found to be at the highest rate in rehild
with combined ADHD (Murphy et al., 2002, SergeaBturts & Oosterlaan 2002; Kesslar, 2004;
Barkley, Fischer, Smallish & Fletcher, 2004).

In addition to behavioural difficulties, 20 — 40 86 children with ADHD are thought to have
at least one type of learning difficulty in readiisgelling or maths (Murphy et al., 2002). Thigdfimy
may not be entirely true and may merely reflect taet that children with ADHD may have
difficulties retaining attention in situations wkethese skills are being tested (O’Regan, 2005).
Specific learning difficulties such as dyslexiaspdgaxia and dyscalculia, are thought to be seen in
approximately 40% of children with a diagnosis @HD. There may additionally be an impairment
in completing standardised testing, and in commnatvith maintaining attention in classroom
situations, be putting them at high risk of acadefailure (Biederman, 2005). Academic failure has
been found to be a more significant problem indrkih with predominantly hyperactive/impulsive
and combined ADHD (Murphy et al., 2002) than ing®avith predominantly inattentive ADHD.

In the long term, childhood ADHD has been assodiatéh increased delinquency, peer rejection,
externalising antisocial disorders, smoking andstarce abuse (Biederman, 2005; Murphy et al.,

2002).
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1.4.10 Summary of Section

ADHD is thought to have a neurobiological basishe fronto-subcortical circuits though the
exact location of dysfunction remains unclear. Thderlying dysfunction also remains ambiguous,
although an executive dysfunction is likely in e&$t a proportion of diagnosed cases of ADHD, with
delay aversion potentially accounting for furthesses. Diagnosis of ADHD is largely subjective,
though has been proven reliable, and the incidefic®DHD is reported to be between 5-16% of
school age children. Males have been found moendft receive a diagnosis of ADHD, however,
when little emphasis is put on externalising symmdhe male to female ratio is closer to 1:1.

There is a strong argument for the role of gersaticADHD although this cannot account for
all incidences, with environmental factors inclglinead poising and post-natal and birth
complications being cited. Those born small fortgenal age, at term, as is the case in RSS, have
been found to report significantly more symptomsA@HD only when there were additional post
natal complications.

It is important to detect ADHD symptoms as easdypmssible as there are many potential
negative consequences for the the child with ADHD.

1.5 Autistic Spectrum Disorder

As with ADHD, parents and physicians of childreithaRSS have anecdotally reported an
increased incidence of Autistic Spectrum Disord&8[). An aim of this thesis is to assess the
incidence of ASD in an RSS population and to look potential causes if a raised incidence is
detected. In order to understand ASD better thesdture review assesses the history, diagnostic
criteria and reviews potential causes and consegsent ASD.

1.5.1 History of ASD

Kanner (1943) was one of the first researchergpont the behaviours in children which are
now known to be central to a diagnosis of ASD, ¢hexluded difficulties with reciprocal social
interaction, communication and ritualistic and stgyped routines. It was recognised that despée th
children displaying profound social deficits, thamguld relate to objects in a purposeful and irgehit
way (Kanner, 1946) and while the children descrilbydKanner (1943) displayed a significant

disturbance in cognition, this was in the abserd@mbvious physical or brain dysmorphology.
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In 1944, Austrian Hans Asperger reported a grouglolidren with similar behaviours to
those described by Kanner (1943), but with lessllsdtual impairments. Due to the political climate
at the time, World War 1l, Asperger's research rimad less widely distributed than that of the
American, Kanner.

Kanner first recognised an autistic syndrome 943l but it was not included in the original
release of the DSM-I (1952) or its first revisidbGM-Il, 1968). Those with autistic like symptoms
were at this time, diagnosed as “schizophrenicti@acchildhood type”.

The DSM-III (1980) was the first to recognise anttias a disorder, though different sub-types
were not included and “infantile autism” was usediescribe all children in the diagnostic bracket.
The DSM-III-R (1987), retained the diagnostic aiaefor autism of the DSM-I1I (1980), but removed
“infantile” from the diagnosis.

Wing and Gould’s (1979) large scale epidemiologsgtatly noted a distinct group of children
with the triad of impairments described by Kann&®43) but they further reported that children
displayed varying degrees of the triad of impairtaeand were the first researchers to propose the
concept of an autistic spectrum of disorders..

In 1981, Lorna Wing brought the work of Asperger ttee greater attention of many
researchers, with the purpose of demonstrating d@éism could occur in individuals with well
developed language and cognitive skills, at odd wrevious beliefs. Asperger's syndrome was
coined to describe the group of children at thearamgnitively able end of the autistic spectrum and
was recognised with separate diagnostic criteritheyDSM-1V (1998) and DSM-IV-TR (2000).

1.5.2. Diagnosing ASD

The most recent updates of the DSM (DSM-IV, 1998M3IV-R, 2000) describe a group of
‘pervasive developmental disorders’, which recogmaitistic Disorder (AD), Aspergers Syndrome
(AS), and Pervasive Developmental Disorder- Note@thse Specified (PDD-NOS), all coming
under the umbrella of Autistic Spectrum DisordekSD). In addition Retts syndrome and childhood
disintegrative disorder are included as pervasaxekbpmental disorders, though these are not seen a
part of the autistic spectrum. The DSM-IV and DSWAR list a possible 16 symptoms (see table 1.4)

that may be seen in children with AD. To receivdiagnosis of AD a child must demonstrate at least
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six of these, with at least two qualitative impa@mts in social interaction (column 1), and one
gualitative impairment in communication (column &)d one restricted, repetitive and stereotyped
pattern of behaviour, interests and activitiesyouoi 3).

Table 1.4: Autistic Disorder (AD) diagnostic criteria DSM-IVR (American Psychiatric Association, 2000)
A child must display at least 6 of the listed babaxs with at least 2 behaviours from column 1 ané each
from column 2 and 3 to receive a diagnosis of AD.

1 2 3
Qualitative impairment in social | Qualitative impairment in Restricted, repetitive and
interaction communication stereotyped patterns of
behaviour, interests and
activities
A Marked impairment in use of Delay in, or total lack of, the Encompassing preoccupation
multiple nonverbal behaviours sughdevelopment of spoken languagg with one or more stereotyped
as eye to eye gaze, facial (not accompanied by an attempt| and restricted patterns of
expression, body postures, and | to compensate through alternativeinterest that is abnormal either
gestures to regulate social modes of communication such asin intensity or focus
interaction gesture of mime)
B Failure to develop peer In individuals with adequate Apparently inflexible
relationships appropriate to speech, marked impairment in theadherence to specific, non-
developmental level. ability to initiate or sustain a functional routines or rituals

conversation with others.

C A lack of spontaneous seeking to | Stereotyped and repetitive use of Stereotyped and repetitive

share enjoyment, interests, or language or idiosyncratic motor mannerisms (e.g. hand
achievements with other people | language. or finger flapping or twisting,
(e.g. by lack of showing, bringing, or complex whole body
or pointing out objects of interest). movements).

D Lack of social or emotional Lack of varied, spontaneous Persistent preoccupation with
reciprocity make-believe play or social parts of objects.

imitative play appropriate to
developmental level

The diagnostic criteria for AS, taken from the D®4TR (2000), can be seen in table 1.5.
As with a diagnosis of AD, at least two symptomsjoélitative impairment in social interaction must
be apparent, along with at least one symptom dficesd repetitive and stereotyped pattern of
behaviour, interest and activities. In additionpnder to receive a diagnosis of AS, and not AR, th
DSM-IV-TR states that the disturbance must causeicelly significant impairment in social,
occupations or other important areas of functionthgre must not be a significant delay in language
cognition or age appropriate self-help skills ahddren must not meet criteria for any other specif

pervasive developmental disorder or schizophrenia.
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Table 1.5:Asperger’s Syndrome diagnostic criteria DSM-IV-TAh{erican Psychiatric Association, 2000).
A child must display at least two symptoms fromuroh 1 and one from column 2, with no communication
difficulties, to receive a diagnosis of AS.

A B
Qualitative impairment in social interaction Restricted, repetitive and stereotyped patterns
of behaviour, interests and activities

1 Marked impairment in use of multiple nonverbal | Encompassing preoccupation with one or mare
behaviours such as eye to eye gaze, facial expressistereotyped and restricted patterns of interest
body postures, and gestures to regulate social that is abnormal either in intensity or focus
interaction

2 Failure to develop peer relationships approptiate | Apparently inflexible adherence to specific,
developmental level. non-functional routines or rituals

3 A lack of spontaneous seeking to share enjoyment, Stereotyped and repetitive motor mannerisms
interests, or achievements with other people (/9. | (e.g. hand or finger flapping or twisting, or
lack of showing, bringing, or pointing out objeofs | complex whole body movements).
interest).

4 Lack of social or emotional reciprocity Persistereoccupation with parts of objects.

PDD-NOS, the third diagnosis possible in the aigtigbectrum in the DSM-IV-TR (2000), is
made when a child displays some of the symptoms Be@ervasive developmental disorders but
insufficient to receive a diagnosis of either ADAS.

The diagnostic criteria set out by the DSM-IV-R @2) for AD and AS are based on clinical
observations which raises the question of the ¥glaf two separate diagnoses. The basic distinctio
between AS and AD, according to the DSM, is thatséhwith a diagnosis of AS will not have
reduced cognitive ability or delayed speech. A damys of High Functioning Autistic Disorder
(HFAD) however can be made if the person has ddlapeech but is of normal intelligence (1Q =
70+). Language ability is therefore key to diffafating those with a diagnosis of AD from those
with a diagnosis of AS.

It has been shown that those with a diagnosis ofdd$iot display language delays but the
validity of AS as unigue and separate from AD iskiag (Macintosh & Dissanayke, 2004; Frith,
2004, Cuccaro et al., 2007; Howlin, 2003). Both a&d AD are heterogenous diagnoses which
overlap and form part of the greater Autistic Spgutof Disorders (Frith, 2004). Many children with
AS have demonstrated, following a diagnosis basedlagck of language delay, difficulties in

comprehension, vocabulary, and the social usengfuiage (Howlin, 2003). If the diagnostic criteria
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were followed strictly these children should havéiagnosis of HFAD, and not AS, and in fact very
few would ever receive a diagnosis of AS (Howli@032).

By simply using the criteria and definitions set by the American Psychiatric Association
the wide variability within not only the autistipectrum, but also within each individual diagnagss
AD or AS, cannot be seen (Johnson & Myers, 200d)taere are potentially further subtypes in the
autistic spectrum which are not currently recogmhis@utside the main autistic spectrum there is
believed to be a ‘broader phenotype’ where indiglduvould not meet criteria for diagnosis on the
autistic spectrum, but display mild symptoms. lestimated that this phenotype occurs in 1 in$ fir
degree relatives of children with ASD (Rutter, 2p@&th higher rates of mild impairments found in
parents and, to a lesser extent, siblings of twate an ASD diagnosis, than in controls (Bailey et
al.,1998).

As there is currently little evidence to differexté AS and AD empirically, the term ASD is
often used to describe all those on the autistectspm and research tends to focus on causes and
consequences for those on the spectrum as a whtier than focussing on individual diagnoses.

1.5.3. Incidence of Autistic Spectrum Disorder

The reported incidence and prevalence of ASD has Bmund to have increased dramatically
in recent years (Fombonne, 1999; Powell et al.028Wing & Potter, 2002). Early reports of the
incidence of ASD were quite conservative, 4.3-h%very 10,000 children (Lotter, 1966; Brask,
1970) but recent estimates place this figure mughdn. Powell et al., (2000) reported 16.2 in 10,00
children have a diagnosis of AD and while Chakradiaal., (2001) reported comparable rates for the
incidence of AD, they also reported a rate of 45.80,000 for the entire autistic spectrum. The
relatively recent estimates, of Rutter (2005) anchBonne et al., (1999), are that between 30 and 60
children in every 10,000 will receive a diagnodisie ASD. The large scale research of the centre fo
disease control and prevention in the United Statesducted in 2007, gives the most recent
estimates of ASD incidence, with 34 in every 10,@d@dren having a diagnosis of AD and 67 in
every 10,000 a diagnosis of ASD.

While the increasing reported incidence of ASD meflect a true increase in the occurrence

of ASD it could also be due to changes in diageadiieria, different study methods being used over
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the years, the increasing awareness of autismhandpectrum and the recognition that ASD can be
associated with other conditions (Wing & PotterQ20

1.5.4 Neurobiological basis of ASD

As ASD is heterogenous in symptom presentationytitkerlying neurological dysfunction is
also heterogenous with no consistent change @et@ctthe autistic brain. It is possible that @lbes
of ASD have a common neural basis or, alternatjweifferent brain systems are affected but with
similar core deficits (Lord et al., 2000).

One of the most observed differences in the brafnshildren with ASD is a larger than
expected head size and brain volume (Lord et BDP2Bailey et al., 1998; Minshaw & Williams,
2007). Dysfunction, detected using post mortem &ndging studies, has been found in the
cerebellum, limbic system, frontal and temporalt@ogs, corpus callosum and basal ganglia (Paya-
gonzalez & Fuentes-Menchaca, 2007; Lord et al.02BBambilla et al., 2003; Schumann et al., 2004)
and loss of the purkinje cells in the cerebellunthafse with ASD has often been reported (Bailey et
al., 1998; Kemper & Baumen, 1998).

As social disturbance is the main behavioural spmpof ASD, assessment of the brain areas
involved in social performance in controls is thbutp give an indication of the brain areas which
may be dysfunctional in those with ASD. Social batiars have not been found to be limited to one
brain area, it is however known that the amygd#ggan important role (Baron-Cohen et al., 1999;
Lord et al., 2000) and in the macaque monkey arargop autistic syndrome has been observed,
following an amygdalotomy (Bachevalier, 1996).

1.5.5. Cause of Autistic Spectrum Disorder

1.5.5.1. Genetics

Initially it was doubted that ASD was heritable,there was no clear parent child link and
sibling incidence was found to be low (Hanson & t@s&man, 1976). However more recent research
supports a strong genetic component to ASD, withegies currently being the best established risk
factor (Rutter, 2005). ASD is now thought to be thest heritable of all multi-factorial childhood

psychiatric disorders (Rutter, 2005).
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Familial studies have been found to support a geremponent to ASD. Monozygotic twin
concordance is thought to be between 60-90%, vdiiggotic twin concordance is much lower, 5-
10% (Rutter, 2005; Bailey et al., 1995), for AD wntith twin concordance for the whole autistic
spectrum of disorders thought to be much higheeiig, 2004). ASD has been shown to have sibling
concurrence of between 2-6% while the risk of angmu sibling of a child without ASD developing
ASD was found to be <0.5% (Spence, 2004). The okla child being diagnosed with ASD,
following a sibling diagnosis, has been reportedeoas high as a 25 fold increase over the general
population prevelance (Zhao et al., 2007).

Siblings and parents of an affected child are midely than controls to show subtle
cognitive or behavioural features that are quaktly similar to those seen in children with ASD
(Bolton et al., 1994; Bishop et al., 2004; Glassbal., 2004). This suggests that more than one gen
is involved in the development of ASD (Glasson let 2004; Gupta & State, 2007), with estimates
ranging from 5-15 contributing genetic loci or regs (Risch et al., 1999; Rutter, 2005).

Approximately 10% of cases of ASD are associatdtl wigenetically identifiable disease or
disorder (Rutter, 2005; Johnson & Myers, 2007; Mukt al., 2004; Abrahams & Geschwind, 2008),
including Tuberous Sclerosis (TSC), Prada-Willi/&ghgann syndrome, fragile X and
neurofibromatosis (Newschaffer et al., 2002; Muwgtlal., 2004; Spence, 2004).

Approximately 1-3% of children diagnosed with ASEe @¢hought to have TSC (Smalley,
1998) and this is approximately 25% of all thos¢hve TSC diagnosis (Muhle et al., 2004). In the
case of TSC, it is thought that the link betweerDA&hd the disorder is not genetic, but instead a
result of the brain damage associated with thersutded seizures commonly seen in TSC (Wiznitzer,
2004).

There is a male bias in the incidence of ASD whighgests involvement of a mutation of the
X chromosome, though this has yet to be found. r&li® currently no identifiable genetic lesion
which results in the normal physiognomy seen idceh with ASD and is found predominantly in

males (Rutter, 2005).
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Although many different genes and proteins havenbewlicated in ASD, few significant
genetic linkages have been found (Muhle et al.42085 it is expected that ASD is the result ofegen
acting synergistically, it may be some years befocemplete genetic picture of ASD is formed.
1.5.5.2. Non-heritable factors

An increased prevalence of ASD has been reported the last decade (Newschaffer et al.,
2002; Fombonne et al., 1999; Powell et al., 200(hg/& Potter, 2002) and it is suggested that non-
heritable risk factors for ASD are playing a rolesi large number of cases (Rutter, 2005).

Pre- and peri-natal risk factors for ASD have beeestigated for many years, and with the
reported increased prevalence of ASD in the lasadee research has increased. It is possible that
pregnancy, delivery and neonatal complications anting through an independent pathway from
genetic ASD, or that there is an interaction, withincreased genetic disposition being exacerbated
by an insult at a critical time in the developméptacess (Hultman et al., 2002).

Early studies, investigating pre- and peri-natsk factors, tended to have small sample sizes,
use clinical groups rather than being epidemiolalgiesearch and use a single suboptimal obstetric
conditions score which ignores the fact that ddférobstetric complications may have different long
term implications in ASD (Kolevzon et al., 2007; idurg et al., 2002). More recent research has
generally been conducted using large scale populdtased studies, with recognition of individual
obstetric complications and this should give adrétidication of the pre- and peri-natal risk fastn
ASD.

It has been suggested that maternal circumstanocesgydoregnancy and prenatal exposure to
exogenous substances during a critical developmpetad, possibly pre-conception or during the
first trimester, may be an important in the develept of ASD (Newschaffer et al., 2002; Glasson et
al., 2004; Maimburg et al.,, 2002). Maternal hypotiigism, thalidomide, valporic acid, cocaine,
alcohol use and exposure to rubella have all besnceated with increased ASD (Hultman et al.,
2002; Rutter, 2005; Newschaffer et al., 2002) thoeagidemiological studies have failed to find any
one of these factors as common to all cases ors&f @Rutter, 2005).

Independent of the increased risk for ASD as a emmsnce of exposure to a substance

prenatally, is the research which has investigdled naturally occurring pre- and peri-natal risk
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factors for ASD. It has been noted that there isnareased incidence of ASD in children who have
been in intensive care postnatally (Hultman et2002), which suggests that circumstances, either
pre-natally, during labour, delivery or post-natalire increasing the risk of ASD.

A factor consistently reported as increasing tek af ASD is advanced maternal age (Croen
et al., 2007; Glasson et al., 2004; Hultman et24102; Kolevzon et al., 2007; Larsson et al., 2005)
The association between an older mother and inedeimgidence of ASD is thought to be due to a
greater risk of pregnancy complications, partidylauring labour and delivery, with increasing age
(Glasson et al., 2004; Kolevzon et al., 2007). dased paternal age has also been reported as a
significant risk factor for ASD (Glasson et al.,040 Kolevzon et al., 2007), however, researchers
have noted that this is most likely to be due ® dlssociated increase in maternal age (Kolevzon et
al., 2007).

A second peri-natal factor found to be associaték &n increased incidence of ASD is low
birth weight (Maimburg et al., 2006; Larsson et aD05). A group of children born with low birth
weight, as discussed in previous sections, is\likelbe heterogenous. In some, the low birth weight
may be caused by growth restriction in utero, wimilethers it will be as a consequence of beingnbor
prematurely. Low birth weight generally has beeporeed to be associated with an increase in ASD
(Maimburg et al., 2006; Larsson et al., 2005), wébearch suggesting that both those born low birth
weight due to prematurity (Williams, et al., 20@tyan et al., 1996; Larsson et al., 2005) and those
born low birth weight due to growth restriction (kaon et al., 2005; Hultman et al., 2002) are at an
increased risk of ASD. There is however researciciwbuggests that prematurity alone is not a risk
factor for ASD (Burd et al., 1999; Juul-Dam, et aD01).

In those born low birth weight as a consequencBJ&R, with birth weight which places
them below the 10 centile for gestational age and therefore smallgiestational age (SGA), there
has been found to be a two fold increase in thielémce of ASD (Hultman et al., 2002; Larsson et al.
2005) and this was found to remain significant eaitar other factors known to impact on increased
ASD incidence were controlled (Hultman et al., 2002

The actual mechanism by which SGA status is relt&tethe increased incidence of ASD

remains unclear. Small size at birth may be duthéofoetus being unhealthy due to a genetic or
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environmental insult, with ASD being an additionadmplication of the insult. Alternatively
complications as a result of being born SGA maylibectly responsible for the increased incidence
of ASD.

Low apgar score at 5 minutes (Hultman et al., 200@levzon et al., 2007), threatened
abortion, maternal bleeding (Glasson et al., 208#) caesarean section (Maimburg et al., 2006;
Glasson et al., 2004) have also been associatbdawitncreased risk of ASD. As with SGA status at
birth, it is not known whether these are an indicawise of ASD or a reaction of an already unhgalth
foetus.

The post natal complication which has been foantktve the highest correlation with ASD is
epilepsy (Clarke et al., 2005; Levishon et al., D00t has been estimated that approximately one
third of children with ASD will have experiencedseizure by adolescence (Olson et al., 1988;
Volkmar et al., 1990) and between 5-38% of childnethh ASD will have comorbid epilepsy (Rossi
et al., 1995; Tuchman & Rapin, 2002; Danielssoal t2005). As already mentioned in this review,
the seizures experienced by children with TSC hoaight to be important in the high correlation
between TSC and ASD (Wiznitzer et al., 2005).

The Mumps Measles and Rubella (MMR) immunisaticas weported to be associated with
increased levels of ASD in the research of Wakefetlal., (1999; 1998). This research led to aelarg
body of research being conducted to test this &ssmt but to date there has been no research
replicating the findings of Wakefield et al., (Wils et al., 2003; DeStefano & Thompson, 2004; Baird
et al., 2008).
1.5.5.3 Summary of causes of ASD

There is a strong genetic indication in ASD, hogregenetics can not completely explain all
incidences of ASD. Genetic syndromes, such as T&ldragile X, have been found to correlate with
an increased incidence of ASD, though in thesescabanging brain neuropathology due to the
syndrome, and not the genetics are thought to dhesmised incidence of ASD.

Peri-natal risk factors for ASD include, increasedternal age, low apgar score at five
minutes, caesearean section delivery and low hietight. Both low birth weight as a consequence of

prematurity and IUGR have been found to be assatiaith an increased risk of ASD. Whether low
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birth weight is a consequence of an underlying @atly which also causes ASD, or ASD is a
consequence of low birth weight complications remaainclear.

A strong correlation has been found between AS® epilepsy, though as with low birth
weight, it remains unclear whether ASD is a conseqa of neuronal damage caused by epileptic
seizures, or an underlying neuropathology is caulsoth ASD and epilepsy.

1.5.6. Long term consequences of ASD

As ASD is a spectrum, there is a wide range ofitesiland behaviours of those who would
receive an ASD diagnosis. At one end of the spettite those with severe behavioural disturbance
and profound learning disabilities, while at thbest those with a diagnosis of ASD have been found
to display age appropriate independent functiordageview of the long term consequences of those
at the most severe end of the spectrum would natleeant as it is anticipated that children with
RSS, who are found to have ASD, will be high fumcing. Therefore, a brief review of the
consequences for children with AS and HFAD onlyll ¢ made.

Children with HFAD and AS are at high risk of ddfilties in social situations, due in part, to
their lack of social skills, which are essentialfeem meaningful relationships, and often appear
clumsy and inappropriate. Children with ASD haveetbdound to be less likely to initiate peer
interaction, spend less time interacting with peéesve low quality interactions and spend large
amounts of time in non-social play (Lord & Magilisans, 1995; McGee et al., 1997; Sigmun &
Ruskin, 1999). They display an inability to reacciab cues and emotions and respond to them
incorrectly, often reacting in a fast and impulsie&liatory manner (Sofronoff et al., 2007).

Children with ASD often have circumscribed intesestormally with facts and trivia, and
they are often unable to inhibit these interestsrafer to actively participate in school, home hie
other social situations (South, Ozonoff & McMah@®05). In addition, they are reported to have
poor organisational and time management skills r(@aiff et al., 2005) and sensory abnormalities
(O’Neil, 1995; Harrison & Hare, 2004).

The APA (2000) recognise that there is an associdtetween AS and HFAD and secondary
mood disorders, with anxiety and anger both notedcaurring at a high rate (Sofronoff et al., 2005;

2007; Kim et al., 2000; Green et al., 2000). Thisaziation is most likely a reaction to the poaialo

37



Chapter 1: Literature Review

skills, where they are unable to read social cuelsexpress their feelings in words (Sofronoff et al
2007) but may also be related to their sensoryitbétys which is likely to increase anxiety and
frustration (Sofronoff et al., 2005). Cognitive Befoural Therapy (CBT) has been found to be
effective in reducing the incidence of anxiety (@off et al., 2005) and anger (Sofronoff et al.02pD
in children with AS and HFAD, which can be seenmprove quality of life. Social skills training
has also been used for many years to help chidigtnAS and HFAD, however, the usefulness of
this treatment has still to be proven unequivoc@so et al., 2007; Williams-White et al., 2006).
Although ASD is a life long condition, the long treprognosis of those with ASD is now
much better than it would have been 20-30 years(Bdlstedt et al., 2005), due to the improved
understanding of ASD and its potential consequences

1.5.7. Section Summary

The incidence of ASD has increased in the lashde@nd recent estimates have reported that
67 in every 10,000 children will receive a diagisosi ASD, compared to early reported incidence of
4-5in 10,000.

The best established risk factor for ASD is ongefietics (Rutter, 2005), though the pattern
of inheritance is not simple, with many genes thug be involved. Genetics can not completely
account for all instances of ASD and many pre- ped-natal factors have been found to correlate
with increased ASD incidence. Those born SGA, ddrem with RSS are, have been found to be at a
two fold increased risk of ASD, though the mechamifor this association remains poorly
understood.

ASD are life long, and there are implications afiimg an ASD even at the high functioning
end of the spectrum. There is an improved prognfisishose with ASD now, with improved
understanding of the condition
1.6. Short Stature

The first two aims of this thesis were to creatgnitive and behavioural profiles of children
with RSS. The third aim was to create a psychospcidile, assessing self esteem and body image
attitude of children with RSS, and assessing hdwerst view children with RSS. One of the main

symptoms of RSS is short stature, therefore aatiiee review of short stature and the potential
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psychosocial consequences of short stature wasictatd

1.6.1. What is Short Stature (SS)?

In the USA, children with idiopathic short statft8S), with current height and growth 2SD
below the mean for age, are eligible to receivewBnoHormone Treatment (GHT) to potentially
increase their adult height. There is currentlyUt product licence for the use of GH with ISS
children. 2SD below the mean, however, is the rstdoea numerical definition of short stature sit i
assumed that children with heights below this wilcounter problems, including, low self esteem,
social isolation, withdrawal, immaturity, body imeglisturbance and that they will socialise with
those in a younger age group (Gordon, 1982, Sagdiesl, 2004, Sandberg et al, 1994, Ross et al,
2004).

1.6.2. The short stature stereotype

Short stature as a disadvantage is a long heldatygred belief. Research with adults and
children, has shown that taller adults are expetieoe in higher paid jobs, to be earning a higher
salary and have more positive attributes than gteort stature counterparts (Gilmour & Skuse, 1996;
Clopper, 1994). The assumption, that stature asmdsstre connected, has real life support, tall men
were found to receive a 4-6% higher salary thair twunterparts, and were also more likely to be
married (Harper, 2000, Loh, 1993). The effect afyjheon perceptions of women is different from
that of men, no relationship has been found betviiegght and wage received in women, and women
have actually been found to be less likely to bered if they were tall (Harper, 2000). These
findings highlight the important role of genderheight related attributions and a point of caution
when generalising single sex findings to the whablert stature population. It has been demonstrated
that the actual role of height in our attributidsecomes less important, although still playing la,ro
as other verbal and non-verbal factors are takém &acount (Sandberg ; Voss, 2006).

Law (1987) states that it is widely assumed thattsthildren are seen differently by adults
and peers, much as adults are. Findings from studieried out with short stature children include
teachers reporting taller children as more matoaa their counterparts and having height dependent
scholastic expectations (Wake, Coghlan & HeskddB02 In a 1996 survey of American physicians,

56% said that children with short stature were dliisataged and that their quality of life would be
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improved with GHT (Culttler et al, 1996). Motherge tall boys and girls as more competent than
those who were average height or short (Eisenlteafy €984) with shorter individuals being seen as
physically weaker (Holmes, 1982). Short childrea aonsistently seen as younger than their peers
and are treated in a way which is appropriate feirtheight, rather than their age (Alley, 1983;
Lerner, 1969).

A large number of children with idiopathic shoratsire (ISS) are now referred to growth
clinics for assessment and treatment for shomirgtatn 2002, in the USA, it was estimated that B i
children receiving growth hormone treatment (GHBdha diagnosis of ISS (Sandberg & Voss,
2002). Behavioural and cognitive problems are oftgmorted in children with short stature, with
difficulties being attributed to overprotection aamkersive experiences related to their statureb(&ta
et al, 1998), although whether behavioural and itiwgnproblems can actually be attributed to short
stature experience remains to be justified.

There is a significantly greater number of malemtfemales with ISS referred to clinics for
assessment and treatment for their SS, with thenrheaght of the males at referral significantly
greater than the female (Grimberg, Kutikov, Cou@hi2005, Sandberg, Brook & Campos, 1994,
Ross et al, 2004). The male bias in referral magiumeto the stereotypical belief that short staisiee
greater disadvantage in males, or because shdurestmmay cause more behavioural problems in
males (Sandberg, 2004; Grimberg, 2005), althoughlakter is thought to be unlikely (Sandberg,
2004).

The debate regarding the use of recombinant GHM ehildren who are short has led to a
large body of research into the consequences of stature, and whether or not it should be seem as
illness requiring treatment (Gill, 2006; Ulph, BetMulligan & Stratford, 2004; Voss, 2000). The
findings of this research not only allow debatearding GHT use but also give a better understanding
of the problems faced by children with short statsuch as those with Russell Silver Syndrome.

1.6.3. Psychosocial effects of short stature ildobm

Historically, there has been research to suppatview that short stature children have
psychosocial problems, including, lower social cetepce and more social problems and that they

were found to be functioning either academicallynmally or below normal (see Visser-van Balen,
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Sinnema & Geenan, 2006 for review). Reported probleo the paediatrician include stigmatization,
juvenilisation, immaturity and unassertiveness @/&sSandberg, 2004).
1.6.3.1. Referred children

Firstly, looking at studies working with clinic exfed populations only, more behaviour
problems (Gordon et al, 1982; Sandberg et al, 19¥dbler et al, 1998;), lower intelligence and
academic achievement (Stabler et al, 1994; Gilndo@kuse, 1996; Stabler et al, 1998; Stathis et al,
1999) and lower self esteem (Gordon et al, 198En@kir & Skuse, 1996) have been found in those
with short stature than in controls. These findifigsvith the expectation that short stature is a
disadvantage, however, these findings should bentakith caution. There are limitations of studies
which work with referred populations only; it islikely that a child would be referred for assessimen
of short stature unless there was an additionasecdar concern e.g. behavioural problems, low
academic achievement and low self esteem (Stablerafk, 1998). That these problems have been
caused by experience relating to short staturesisymed by the researchers, but cannot be known for
certain. This is a particular problem in older ggsl, such as that of Gordon et al (1982), aseat th
time that the research was conducted, only humawtgrhormone treatment was available, therefore,
only those with the greatest cause for concern avdndve been referred for potential treatment
(Sandberg & Voss, 2002). Additionally, as alreadyablished, there is a male bias in referrals
(Grimberg et al, 2005, Kranzler et al, 2000), megrthat referred sample studies are also likely to
have a male bias and as short stature is perceiviedently in males and females, these data are
therefore difficult to generalise to the whole gtstature population.

Kranzler et al's (2000) paper addresses the proloteraferral bias in short stature research,
by comparing referred and non-referred short stagmoups. Referred and non-referred groups were
not found to differ significantly from controls witregards to intelligence. Adaptive and behavioural
problems however displayed a referral bias, with téferred group displaying significantly more
problem behaviours than non-referred or contrddebin. Busschbach et al (1998) also addressed the
problem of referral bias, with two groups of shadults, those who had been referred for treatment
for short stature in childhood and those who haid lhevas found that those who had been referred

had poorer coping skills and felt much more thairttshort stature was to blame for any social
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disadvantage.
1.6.3.2. Population studies

The Wessex growth study is a major longitudinaldgt of the effects of stature in a
community sample. It started in 1989, with childeged 5-6 years living in the Wessex area of the
UK. The physical, social, educational and psychiclmgdevelopment of the children recruited has
since been monitored longitudinally. 140 short rarohildren (below the 3rd centile) were recruited
from the general population and followed up atye8rs, 12-13 years and 18-20 years.

The first stage of assessment, at 7-8 years (Moak €989), found no difference between
short and normal height children in terms of phgkicsocial, educational and psychological
development. A small difference could be seen dacher's ratings of attainment, but this could be
attributed to social class.

The follow up at 12-13 years (Downie et al, 199@und that, on the majority of scales, the
two groups continued to show no difference in ssofénere was a significantly lower mean IQ found
in the short stature group, but this again coulcttebuted to social class differences. Additidyal
while those who were short did show more body disisation; this was not found to impact on self
esteem. In addition to longitudinal testing, Vossl Mulligan (2000) monitored the effect of short
stature on bullying at school. They found that mshert boys reported being bullied, girls did not
differ, a finding also observed by Erlirg al.,(2004). And, while both males and females were foun
to have as many friends as their taller peers #teyreported spending more time alone.

In the most recent follow up, age 18-19 years, URetts, Mulligan & Stratford, 2004) the
differences between the two groups remained miniBtabrt stature was found to have little effect on
psychosocial development; gender and personalitg ¥eeind to have a much greater influence.

It has been found, that how children perceive tledwes in terms of their stature is more
influential than their actual height measurememssg, 2006, Theunissen et al, 2004, Hunt et al,
2000; Erling et al, 2004), a child who is aboveDB28ut is substantially shorter than any other fgmil
member is likely to perceive themselves as shdriieva child of the same height with relatively gho
parents, would probably see themselves as avebagpite attempts to clarify whether short statare i

a disadvantage, and if so at what height, shatrgtaemains to the greater extent subjective.
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1.6.4. Short stature and small for gestational age

Approximately 13-14% of children born SGA do nobghcatch up growth by two years of
age, these are at high risk of remaining shortiadulthood (Karlberg & Albertsson-Wikland, 1995;
van der Reijden-Lakeman, 1996; Saenger, 2007) WiBo of children who were born SGA were
found to remain below -2SD for their height at tge of 18 years (Karlberg & Albertsson-Wikland,
1995). Lee et al (2003) reviewed studies with S@farits in the context of the long term problems of
short stature, however, they noted that any rebdardings with children born SGA with continued
short stature could not be attributed to the sktature alone. They failed to find a study which
adequately compared those born SGA with shortretatnd those born Average for Gestational Age
(AGA) with short stature. SGA and short stature meinsically linked, but neither the studies
looking at the long term consequences of being @A, or those investigating short stature,
routinely control for the other factor. This higiiits an area for future research. At present our
knowledge of how short stature and SGA can be agghmwith regards to growth and development
remains flawed.

1.6.5 Section Summary

Short stature has long been thought of as a dis¢alya in children and adults. Studies with
participants recruited through clinic referrals ot this presumption, with lower self esteem, lowe
cognitive ability and more behavioural problemsliort stature children. Referral studies are likely
over represent the problems seen in short statiléren, due to sample bias to the children who
already display problematic behaviours. The Weggexvth study found few differences between
short and normal height children at three differages of assessment, in terms of behavioural,
intellectual and psychosocial development. It utght actual height plays less of a role in prolsiem
which have been associated with short stature,dbas perceived height.

1.7 Face Shape

A second feature seen in children with RSS, isharacteristic face shape, with many
similarities to the face shape of a baby. To gugpectations of how children with RSS will view
their facial appearance, and the potential implaist ¢ould be having on their self esteem and body

image attitude, a review of baby face shape liteeaivas conducted.

43



Chapter 1: Literature Review

1.7.1. The RSS face shape

Children with RSS display characteristic facialté@as which were first documented by
Russell (1954). While most of the RSS child’s pbgkimeasurements are smaller than expected at
birth and remain so, the size of their craniumrissprved. This gives the impression of a large head
and what is referred to in the literature as atftgular face” (Plotts, 2000; Hitchins, Stanier,dee&
Moore, 2001; Anderson, Viskochil, O’'Gorman & Goreml 2002; Preecet al., 1997; Lai, Skuse,
Stanhope & Hindmarsh, 1994; Perkins & Hoang-Xua02 Ounap, Reimand, Magi & Bartsch,
2004). Children with RSS have a small lower faaatipularly jaw, often encountering orthodontic
problems. A secondary feature of their small lovesre, is that the eyes appear larger and the ears
lower set in the plain of the face, this is exaatgl by the small amount of subcutaneous fat that
these children have.

1.7.2. Baby face shape

Large, round eyes and a narrow chin have been faubd the best indicators of a baby-faced
appearance (Berry & McArthur, 1985, Zebrowitz-Mdaut & Berry, 1987) and this is a cross
culturally stable effect (Zebrowitz-McArthur & Bgrr1987). There has been found to be some male
and female variability in features considered iatli@ of a baby’s face, with eye size being more
important in male ratings and nosebridge size imelles (Zebrowitz & Montepare, 1992).

Facial features seen in both babies and childréh RES, include large eyes, eyes in the
centre of the vertical plane of the face, and gdgsrotruding cranium (Berry & McArthur, 1985,
Zebrowitz-McArthur & Berry, 1987, Zebrowitz & Monpare, 1992, Masip, Garrido & Herrero,
2004). RSS children, however, do not have a cufaed which is a key feature of a baby’'s face,
though not as important as the eyes and a narrow(Bbrry & McArthur, 1985).

The similarity in features between those with R®8 a baby makes it relevant to review
literature which appraises how people view thosth waby-like faces. Understanding how people
perceive those with baby-like features should gimeindication of how those with RSS features are

perceived.
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1.7.3. Facial stereotypes

It is well established in the literature, that Eaffordances, that is visual cues, guide what
we think about others and this, in turn, can gude expectations of them (Santos & Young, 2005).
This idea is founded on ecological theory, thathg, assumption that perceptible attributes provide
information about the person’s behavioural traiagip et al., 2004). Over-generalization of a rule
based on physical appearance, could potentialty fedhe prediction of incorrect behavioural traits
such as, weak, baby-like, attributes expected iadart with a baby-like face (Zebrowitz-McArthur &
Berry, 1987, Zebrowitz, Fellous, Mignault & Andretii, 2003). Despite the inconvenience of
overgeneralization it is thought to be more advgedas than undergeneralization (Zebrowtzl.,
2003), for example, there is an increased chansemwival if weakness is over-predicted rather than
under-predicted.

Verbal and non-verbal factors, other than fadfdrdances, are also known to play a crucial
role in our decisions about trait attributions, dnelse, as well as facial affordances, can beanfial
after only a brief period of exposure (Zebrowtizyfghy, Hall & Rhodes, 2002; Friedman, Oltmans,
Gleason & Turkheimer, 2006). The largest effectyéner, is seen when several factors, verbal and
non-verbal, act in combination (Friedmetnal.,2006).

Research focussing on facial features as cuesrsonaity traits, has historically centred on
attractiveness and specifically the “halo effed®eople tend to give more positive attributes to
attractive individuals, specifically, likeabilitypopularity, extraversion, and intelligence in pastar
have been rated as higher in those seen as moeaetigg (Paunonen, Ewan, Earthy, Lefave &
Goldberg, 1999). The judgement of attractivensghdught to be innate, with infants as young as 4
months showing a preference for attractive facesiglois, Ritter, Roggman & Vaughn, 1991). Facial
symmetry and shape, and eye size and spacing leam found to be particularly important in
decisions of attractiveness (Paunoeéal, 1999).

The eye area has been found to particularly impoitajudgements about how baby faced a
person is as well as in decisions of attractiven&tisactiveness and baby facedness, however, have
not been found to be synonymous (Paunogeral, 1999, Berry & McArthur, 1985; Berry &

Brownlow, 1989; Masiget al, 2004). Paunoneet al., (1999) asked participants to rate photographs
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on a number of characteristics, four physical fest(attractiveness, babyface, masculinity, physica
strength) and thirteen personality traits (inc.taance, extraversion, honesty and empathy). Baby-
facedness and attractiveness were found to be timggdifactors when making decisions about
personality traits, although attractiveness wasfaohd to be as influential on trait attributions a
babyfacedness. Additionally, the traits that wesanfd to be the highest in those rated the most
babyfaced were different to those rated as highestractive individuals.

1.7.3.1. The baby face stereotype

The facial features seen in babies are such thegt #licit a protective response from
caregivers, thereby increasing the chance of sairyhorenz, 1943; Masip et al., 2004; Alley, 1988).
According to ecological theory and overgeneralmatitraits of babies, such as naievety and physical
weakness, would be attributed to children and adiBerry & Brownlow, 1989, Zebrowtiz et al.,
2003) who facially resemble babies and, in turnséhwho physically resemble babies will be treated
as if they have baby-like traits.

Research carried out with adult photographic stimbés found that a rating of how
babyfaced a person is, is positively correlatechwitings of warmth, honesty, physical weakness,
submissiveness, naievety, kindness; with baby fandividuals thought to have more childlike
qualities (Berry & McArthur, 1985; Masip et al, @4).

The traits attributed to individuals have been fbto be independent of perceived age and
remain constant across the lifespan, with babydaodividuals being perceived as more naive,
weaker and warmer no matter what their actual Zgbrpwitz & Montepare, 1992; Zebrowitz, Olson
& Hoffman, 1993; Berry & McArthur, 1985; Berry & Bwnlow, 1989; Masip et al., 2004).

Research carried out with child photographic stimhas found that those who were
babyfaced were perceived by adults as being lgsabtain household chores than their peers, despite
adults being told that all children in the photqura were the same age. Surprisingly though, the
variation in the household chores assigned differecbrding to the cognitive demands of the task
rather than the physical demands (Zebrowitz , Kintackett & Fafel, 1991).

It has also been demonstrated that baby-facedsessluential on punishment given to

children. Those with babyish facial features wekeig more severe punishments than mature faced
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individuals when the behaviour did not fit with tlséereotype expected behaviours, e.g. physical
assault (Langlois et al., 1996). Less intent, hawewas assigned to baby faced individuals and they
were found to be given more benefit of the douldbfdwitz & Lee, 1999; Zebrowitz et al., 1991;
Zebrowitz, Collins & Dutta, 199%.

In a sample of children who had shown delinquertab®ur, those who were babyfaced
were found to have had less maternal supervisiog,was thought to be because honesty, which is
known to be rated higher in those with a baby fazes the most salient feature to the mother. The
opposite effect was found when studying a groupaf-delinquent children, those who were more
babyfaced had the highest level of maternal sugiervj in this case naievety was thought to be the
most salient feature to mothers (Zebrowitz & Le299).

There is support for the detection of baby face ldharacteristics being innate. Korean
students, who had had little exposure to Westermesia were found to perceive baby-face
characteristics in a Western face, in a companrableto Americans on all dimensions (Zebrowitz &
Berry, 1987). A preference for photographs of itdaover older children and adults has been shown
in children even as young as 4 months (McCall & ey, 1980; Alley, 1988).

The actual personality characteristics of thosé wibaby-faced appearance, have been found
to fit well with those expected, supporting a delfilling prophecy effect (Zebrowitz et al., 1998
Berry & Brownlow, 1989). There is also, howeveridence of behaviour being self defeating, that is
those with a baby faced appearance behave in amve is opposite to expectations (Zebrowitz et
al., 1998). This self defeating effect has only been foumedhales, and is shown particularly strongly
in adolescence. Social economic status was founpdlagpan important mediatory role, those with a
low SES and a baby-face were found to achieveylesss of education than mature faced peers, while
those with a baby-face and high economic statugeaett more years of education that their mature
faced peers (Zebrowitz, Andrelotti, Collins, LeeB&imenthal, 1996.

1.7.4. Section Summary

Children with a diagnosis of RSS display facialtfieas with many similarities to the facial
features seen in babies and infants. In infants lzatdes these features are intended to provoke

protective feelings in caregivers to aid survivAdults and children who have baby like facial
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features have been found to be rated higher ots tegisociated with babies and infants, this is a
demonstration of an overgeneralization of traitsdobon physical appearance.
The effect of being attributed infantile traits edon physical appearance has been found to have an

effect on personality development, though this édliated by social class and gender.

1.8 Broad aims of the present thesis

The overall aim of this thesis is to understandtdbethe cognitive, behavioural and
psychosocial profile of children with RSS. The ibds constructed of three chapters, each assessing
one of the above factors, with a final summary graéing the findings from the three previous
chapters.

The first empirical chapter will consist of a smiatic review of the long term cognitive
effects of being born SGA at term and a study caingaRSS and control children for cognitive
ability. Combining the findings from the systematiwiew and the research study, it is thought that
any cognitive deficits seen in children with RS8n e attributed to their SGA status, or this facto
can be ruled out as the main cause of cognitiviecdifies.

The second chapter will investigate the behavioprafile of children with RSS. The first
section reports a behavioural screening questiomnait further to this a more in depth investigati
will be conducted assessing ADHD and ASD in chitddngth RSS.

The third chapter will investigate psychosociatfass in RSS, specifically looking at their
perceptions of their height, weight and face stabthis impact this has on their self esteem.heuart
to this a study will be conducted looking at howest perceive the salient features of RSS, short
stature and phenotypical face shape, and howrtiiadts on their trait attributions.

The literature review conducted here revealed tiheite are factors in different areas being
investigated which may have some commonality inseador example it is known that being born
SGA can be important in both the development of AD&hd ASD and has also been found to be a
factor in reduced cognitive ability. What remaingoortant is to discover typical profiles, for exdenp
if a child has increased levels of ADHD are thdse the RSS children more likely to have ASD and

cognitive difficulties, or are these factors indegent?
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The present thesis has potential clinical and atitugal implications for children with RSS.
Generating a better understanding of the long @gwelopment of children with RSS will mean that
parents, teachers and physicians will be awaretnial complications, and interventions can be pu

in to place in order to reduce the long term immd¢hese consequences.
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Chapter 2

General Methodology

2.1 Introduction to general methodology chapter

This chapter presents the research design an@gtrédr this thesis. A description of the
research samples and questionnaire measures ues! timesis will be followed by a brief descriptio
of the general procedure and data analysis strategyStudy 7 was conducted with a different
methodology and research sample to the rest ahttses this will be briefly described separately.
2.2 Research design and strategy

The current thesis comprises three data chaptérs. fifst chapter includes a systematic
review of the long term consequences of being lmall for gestational age at term, and two
empirical studies, one comparing the cognitive laalavioural profile of children with RSS with age
matched children born SGA without RSS and a secmmdparing the cognitive abilities of a larger
group of children with RSS and an age matched cbgmoup. Findings from the systematic review
were used to help guide the hypothesis and dismussithe empirical studies in this chapter.

The aim of the second data chapter was to asse&ekiavioural profile of children with RSS.
This was achieved over two studies. The first stgidges an overview of the behavioural profile of
children with RSS relative to a control group andeistigates ADHD in children with RSS. The
second study was conducted further to parentalpagdician reports, and investigates the incidence
and potential causes of Autistic Spectrum Diso(é&D) in children with RSS.

The final empirical chapter of this thesis invgates the psychosocial profile of children with
RSS. Study 6 was conducted with the same reseantiple as in the rest of this thesis, and
investigated the body image and self esteem ofliehilwith RSS, relative to the control sample. The
final study, Study 7, assessed how others percaitaiddren with RSS typical features, specifically
assessing how these features impacted on the phgsid personality trait attributions of childremda
adults.
2.3 Participant recruitment and demographics

The main aim of the present thesis was to undefstetter the cognitive, behavioural and

psychosocial development of children with RSS. Tiggority of this thesis is made up of empirical
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studies conducted with a relatively large samplé&R8E children in comparison to an age matched
control group. An additional study was conductethparing a sub-group of RSS children recruited,
with age matched children born IUGR/SGA without R&Svas initially anticipated that this further
control group would be used for all studies, howeitegproved difficult to recruit a sufficiently tge
IUGR/SGA group to make this viable.

Study 7 makes up an additional investigation itite way others see those with RSS,
therefore the sample included in this study isatioical, but general population. The sample used i
this study is discussed separately.

2.3.1 Clinical group (Russell Silver Syndrome)

Parents of children aged 5-16 years with a diagnot Russell Silver Syndrome were
recruited in three ways. Initially RSS specificarhation packs, including information sheet consent
form, brief demographic questionnaire and prepaikbpe (appendix A), were sent to all members
of the Child Growth Foundation (CGF) aged 5-16 wéhdiagnosis of RSS. Age appropriate
information sheets were included for the childrentacted, one for children over 10 years (appendix
B) and one for children under 10 years (appendix C)

The researcher also regularly attended the graolirtic at Birmingham Children’s Hospital.
It was anticipated that potential participants vatdiagnosis of RSS would be told about the rebearc
by their doctor during their appointment, if theigmlayed an interest in participating, the research
would meet with them following the appointment apabvide them with an information pack,
identical to those distributed through the CGF.iBgithe time the researcher spent at the clinicly, o
those with RSS who had consented to participagm@gtd the clinic and no further participants were
recruited in this way. The third method of recrwetmh was through the Nand through the NESGAS
research. This is a multi-centre (Birmingham, Cddd®, and Glasgow) project investigating GHT in
children born SGA, research assistants at all tlsites were contacted and asked to distribute
information packs, about this research, to alrgadyuited participants aged 5-16 years.
Response rate

In total, 42 children with RSS were sent inforraatipacks about the research through the

CGF, 28 children with RSS consented to particifraténe research. Four participants that consented
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to participate did not respond when sent the goestire pack, which formed the first part of the
study, and after a repeat sending, were excluded the research, leaving a total RSS group of 24
children.

One child recruited as part of the RSS group emégk after consenting to participate, the
family did complete the questionnaire stage ofrdeearch, but were excluded from the stages of the
research which required a home visit.

2.3.2 Control Group

Children born within a year of those in the RS®ugr were considered as age matched
control participants. Any child with a serious angadisorder, serious brain damage or dwarfism
caused by disorders other than those tested wehedexd from the research, as were those who had
experienced a traumatic event that may have leshational problems. Control participant’s current
height had to be greater than thé" t@ntile, using standardised growth charts and thigh weight
greater than the f0centile for gestational age. Both the child antepahad to understand written

and verbal information in English to participatelie research.

Recruitment of age matched control children wa$ictit and several different methodologies
were used.

® Head teachers of approximately 40 infant, junioiddie and secondary schools local to the
university were sent a cover letter, informatiorthpabout the research and a consent form
(see appendix G). The head teacher returned theleted consent form if they were happy
to distribute information about the research toilgupnd parents of their school. After
receiving a completed consent form, the researalmerd visit the school and explain to
explain about the research and deliver informagiacks for distribution (appendices H, 1, J).
One mixed primary school in a rural area and ofenirand one junior school in the north of
Birmingham responded and participated from thiguitment (see table 2.1 for response
rate).

® Due to the low response rate the initial stagesofuitment was revised. A one page flyer was

designed (see appendix K) briefly explaining theureof the research being conducted, with
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contact details of the researcher and offering aditk voucher to all those that participated.
Primary, Infant and Middle schools in the Worcestee were contacted by phone and asked
to consent to distributing the flyers to all thpirpils. Two middle schools and three primary
schools agreed and in total approximately 350 $lyeere distributed (see table 2.1 for
response rate).

A colleague within the department who had also diiffetulties recruiting a control sample
was approached. As part of their research, corgesticipants had consented to being
contacted about further research in the departarehta further 20 potential participants were
contacted about the current research (see tabferzridsponse rate).

Participants in the clinical groups were contact€dey were asked if they were able to
distribute information about the research to frieaeid family with children. It was thought
that knowing someone with an experience of RSS make people more inclined to
participate (see table 2.1 for response rate).

The remainder of control matched participants wecoeuited through sending e-mails around
the School of Psychology at the University of Bingtham and by word of mouth through
friends and family of the researcher and membershef department (see table 2.1 for

response rate).

Table 2.1:Response rate for control group recruitment

Response Information Total age
Flyers sent Response rate  matched
rate packs sent
sample

Full information i i 440 10 (2.3%) 7
pack
Flyer 350 5 (1.4%) 5 3 (60%) 3
Part|IC|pants from i i 20 2 (10%) 1
previous research
Frler_1d_s and family i o8 3 (10.7%) 3
of clinical group
e-mail and word of i 10 10 (100%) 10

mouth

Four children were excluded from the control grespthey could not be age matched to any

of those participants recruited as part of the Ri8fcal group.
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Although RSS and control groups were not matcleedSES and parental education, they
were compared on these factors once recruitede¥f were found to differ significantly then it wolul
be important throughout the thesis to control foese factors as they are known to have an
independent effect on factors being assessed,dimgjucognitive abilities (Shenkin, Starr, Pattie,
Rush, Whalley & Deary, 2001) and ADHD (Offord et, d1992; Barkley, 1990). Parental occupations
were used as an indication of SES, these were carédombined to give a mean SES score for each
child following the guidelines of Rose & PevalinO@). Maternal and paternal highest level of
education were also categorised with numericaleshnd the two groups compared. The two groups
were not found to differ significantly (see tabllbgrefore throughout the thesis it can be assuhegd t
any group differences were not caused by any cktfectors.

Table 2.2: Comparison of RSS and Control group participants S&S, maternal education and paternal
education.

N SES E'v'ditgggln Paternal Education
M (SD) M (SD) M (SD)
Russell Silver 23
Syndrome (11 male, 12 female) 2.24 (1.37) 3.29 (1.23) 3.19 (1.40)
Control 23 2.38 (0.80) 3.52 (0.98) 2.81 (1.36)

(11 male, 12 female)

T=0.41, p=0.68 T=0.69, p=0.49 T=0.89, p=0.38

2.4 Standardised measures used in empirical studies

2.4.1 Cognitive measure

2.4.1.1 British Ability Scale — Il (BAS-II; ElligtEmith & McCulloch, 1996)

The BAS-II is a hierarchical measure of cognitadglity, which can be used with children
from 2 years 6 months, to 17 years 11 months. TA8-BI is available in two versions, the early
years battery, which can be used with children&y® months through to 7 years 11 months, and the
school age battery, which can be used with childgad 5 years through to 17 years 11 months.

The child completes six core scales in both théy g@ars and school age batteries. For the
early years battery, verbal ability, a pictoriabsening ability and a spatial ability scores can be

calculated from the core scale scores. In the dckgm battery the pictorial reasoning ability scisre

54



Chapter2: General Methodology

replaced by a non-verbal score. Table 2.2 sumnzatigeclusters and and the tasks which contribute,
for the early years and school age batteries oB#H®-II.

Table 2.3: Summary of cluster components BAS-II

Early Years School Age
Task Cluster Task Cluster
Verbal comprehension 3 Word Definitions

Verbal Ability Verbal Ability
Naming Vocabu|ary Vel’bal Slml|al‘ltle$
Picture similarities Matrices

Pictorial Reasoning Ability Non-verbal Ability

Early number concepts Quantitative Reasoning
Copying Recall of Design

Spatial Ability Spatial Ability
Pattern Construction Pattern Construction

Children completed the BAS-II with the chief intigator, in a quiet distraction free
environment. The assessor sat at right anglesetetiid, and explained each of the tasks, using the
provided examples.

For each task, the start point question was agwgprtb chronological age. The child
completed all tasks to a set stop point, numbeteais completed successfully at this point dictated
whether further items should be completed. If thiddcwas getting items incorrect consistently, the
assessor moved back to items from an earlier clogival age.

Total raw scores for each task were calculatedf@nthe majority of tasks, this was the total
number of correct answers given for that task. féoall of designs (school age battery) and copying
(early years battery), scoring was conducted #dising, with points given for drawing accuracyr Fo
pattern construction (early years and school agery® scores were calculated based on speed of
task completion. For all tasks total raw scoresewmmverted to ability scores, based on difficolty
items attempted, and then to age appropriate escand percentiles using tables provided in the

BAS-II administration and scoring manual (Elliottat., 1996).
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Cluster scores, verbal ability, non-verbal abifigtorial reasoning ability and spatial ability,
were calculated by summing t-scores for the tadikislwmake up each of the clusters (see table 2.2).
Total cluster scores were then converted to stansemres using the tables provided in the BAS-II
administration and scoring manual (Elliott et 4996). To calculate the General Cognitive Ability
(GCA), t-scores for all the tasks were summed amyerted to standard scores as above.

In addition to the core scales of the BAS-II, theasure includes diagnostic scales designed
to measure aspects of the child's ability not tiwag contribute directly to their GCA (Elliott at.,
1996). Table 2.4 summarises the diagnostic measiitese BAS-II.

Table 2.4: Summary of diagnostic scales of the BAS-II withebrsummary of which abilities each scale is
measuring (adapted from BAS-II, technical manual)

EARLY YEARS BATTERY WHAT SCALE MEASURES

Matching letter like forms V|§ual _dlscnmlnatlon and awareness of spatial
orientation

Recall of digits forward Short_ term auditory memory, concentration and
attention.

. . Short term visual recognition memory, visual

Recognition of pictures . - ; . ;
scanning efficiency, attention to visual detail.

Short and intermediate term visual-verbal recall,

Recall of objects (verbal) verbal working memory, integration of visual and

verbal information.

Short and intermediate term visual recall, visuo-

Recall of objects (spatial) spatial working memory.

SCHOOL AGE BATTERY

Speed of performing simple mental operations,
Speed of Information processing ability to work under pressure, sequential straegi
for making comparisons.

Recall of digits forward As above

Use of strategies to convert digits, short-term

Recall of digits backward auditory memory, concentration and attention

Recognition of pictures As above
Recall of objects (immediate verbal and spatial) aheve
Recall of objects (delayed verbal and spatial). abBsve

The reliability, validity and factor structure dfie¢ BAS-Il has been established with UK

samples (Elliott et al., 1996) and there is evigetiat the scale has been used with other syndrome
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groups (Karmiloff et al., 2003) and disorders (Mar] 2005; Keen & Ward, 2004). The BAS-Il was
designed so that individual tasks and clustersdcbel used independently, and there is evidence of
this in the literature (Oliver & Plomin, 2007). 8ty correlations between the BAS GCA score and
IQ measures on the WPPSI (Weschler, 1967) and WIS®@/eschler, 1991) have been demonstrated
(Elliott et al., 1996).

2.4.2 Behavioural measures

The thesis attempts to create a behavioural prafilchildren with RSS and compare and
contrast how this differs to that seen in contrélsst an overall assessment of the behaviour of
children with RSS was conducted using the extenfigdngths and Difficulties Questionnaire
(Goodman, 1997), a widely used behavioural screemgirestionnaire (Goodman & Scott, 1999).

Two specific areas of behavioural disorders hgijttikd as potentially significant in the RSS
populations are ADHD and Autistic Spectrum Disord&SD). While the SDQ does refer to
hyperactivity in the child, it is limited, so a n@oin depth analysis of hyperactivity and inattemtiio
children with RSS, relative to a control group, wamducted using the ADHD Rating Scale-IV
(Home versions; DuPaul, Power, Anatstopoulos & Rei@98). The Social Communication
Questionnaire (SCQ) Lifetime edition (Rutter, Bwil& Lord, 1993) and Autism Diagnostic
Observation Scale — Generic (ADOS-G; Lord et 898) were used to investigate ASD in children
with RSS.
2.4.2.1.Extended Strengths and Difficulties Quesiiire (E-SDQ; Goodman, 1997)

Questionnaire (Appendix L)

The SDQ is a brief behaviour screening questiger@mprising 25 questions. The 25 items
make up 5 sub-scales, measuring conduct problenaiention and hyperactivity, emotional
symptoms, peer problems and pro-social problenweSdor the first 4 scales can be summed to give
a Total Difficulties score.

The questionnaire has been designed to be corddigtparents or teachers of children aged
4 — 16 years. The responses are indicated asr02.1foresponse of 0 indicates that behaviour @& ‘n
true’ of the child, 1, ‘somewhat true’ or 2, ‘cartly true’. Questions, 3,11,14,21 & 25 are positjve

worded and must be reversed in scoring. The adddfopositively worded questions was done to
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increase acceptability of the questionnaire toaadpnts, a factor not taken in to account by thiédCh
Behaviour Check List (CBCL; Achenbach, 1991) ortBuf{Rutter, 1967) questionnaires, where all
guestions were negatively worded (Goodman & S&889, Goodman, 1997).

The formation of the concepts in the SDQ are basethose seen in the DSM-IV diagnostic
criteria and the ICD-10, unlike the CBCL (AchenbatB91) and Rutter questionnaire(Rutter, 1967;
Goodman & Scott, 1999). Factor analysis of thediastructure of the SDQ has repeatedly confirmed
that the 5 scales create 5 independent factorsj@@ntgroman, Hetting & Von Knorring, 1999, Muris
et al, 2003, Goodman, 2001).

The SDQ is available in 30 languages, indicatiogy lwidely used this scale now is. The
reliability of the SDQ and agreement between scaresindependent diagnosis has been established
in many of the countries in which it is available¢luding Sweden (Smejde et al, 1999), Holland
(Muris et al, 2003), Australia (Mathai et al, 20@4)d Great Britain (Goodman et al, 2001, Goodman
et al, 2000, Goodman & Scott, 1999). The correfatietween interview based behavioural ratings
and SDQ scores have been found to be better therview ratings and CBCL scores (Goodman &
Scott; 1999).

Impact supplement

The extended version of the SDQ, used here, irslad parent report impact supplement,
which asks whether parents feel that their chiliéhaviour causes a social impairment in day to day
life, in home life, friendships, classroom learniagd leisure activities. The supplement comprises
seven additional questions, with four possible oesps, with the first two (not at all and onlytéd)
both scoring 0, the second (Quite a lot) scorirmgd the third (a great deal) scoring 2.

The impact supplement allows for the detectiorwb&ther or not a problem causes social
impairment for the child, this is a requirementmbst diagnostic criteria in DSM-IV (American
Psychiatric Association, 2000) and ICD-10 (World alle Organisation) (Goodman, 1999b).
Goodman (1999b) found that extending the SDQ imgadathe amount of information which could be
taken without adding extra burden to the respondérg impact supplement was found to be a better
discriminator of cases and controls than the ®yahptom scores, however the best diagnosis came

from using a combination of both scores (Goodma8a9)
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2.4.2.2 Attention Deficit Hyperactivity Disorder tiey Scale — IV (ADHD-IV; DuPaul, Power,
Anatstopoulos & Reid, 1998) (Appendix M)

The ADHD-IV is a questionnaire designed to be cletgal by parents (home version) or
teachers (school version). There are 18 items emtlestionnaire describing children’s behaviours.
Parents (or teacher) are asked to rate a childiavieur, over the preceding 6 months, for each of
these behaviours, on a 4 point likert scale, Ocatitig a behaviour happens ‘rarely or never’, to 3
indicating a behaviour has occurred ‘very oftentofal behaviour score is calculated by summing all
the scores given.

The questionnaire was reviewed and updated towfih DSM-IV criteria (American
Psychiatric Association, 1998) which describes ADHB occurring in three possible forms,
predominantly inattentive, predominantly hyperagtimpulsive or combined. Accordingly two
factors can be taken from ADHD-IV, the total foretbdd numbered questions giving a score for
inattention (IA) and the total for even numbere@stions a score, for hyperactivity/impulsivity (HI)
This is one of the main benefits that this scale baer earlier scales such as Attention Deficit
Disorder Scale (McCarney, 1989), ADHD comprehenseaeher rating scale (Ullmann, Sleator and
Srpague, 1985) and Disruptive Behaviour Disordetir@aScale (Pelham, Evans Gnagy and
Greenslade, 1992), all of which were created baseelarlier versions of DSM criteria (DuPaul et al,
1998). The factor structure of the questionnaire ieen verified in American (DuPaul et al, 1998)
and European (Dopfner et al, 2006; Zhang, Farms|es, Michelson, 2005) reviews of the scale.

Internal consistency of both the home and scheaions of the ADHD rating scale have
been found to be high for the two components (IA &H) and total score (DuPaul et al, 1998,
Dopfner et al, 2006; Zhang, 2005) and the tesstetdiablilty was found to be high after 4 weeé&s f
both the home and school versions (DuPaul et &8,18hang et al, 2005). A strong diagnostic and
discriminate ability of the scale has also beemmeg (Power et al, 1998).

The most accurate prediction of ADHD presence lwamchieved by using both parent and
teacher rating scales (Power et al., 1998), astwloeversions share a relatively low amount of

variance (DuPaul et al, 1998, Cohen et al, 1990).
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2.4.2.3. Social Communication Questionnaire: Lifeti (SCQ; Rutter, Bailey & Lord, 2003)
(Appendix N)

The SCQ (formally known as the Autism ScreeningQionnaire (Berument et al, 1999), is a
40 item parent report questionnaire based on thisriDiagnostic Interview- Revised (ADI-R, Lord
et al, 1994). The ADI-R is the best validated arekinwidely used instrument in diagnosis of autism
and related disorders, with items based on ICD+d BSM-IV criteria for ASD (Howlin & Karpf,
2004, Eaves, Wingert & Ho, 2006). The ADI-R and S€lw a good correlation (0.71, p<0.0005,
Berument et al, 1999) and good agreement has loesn foetween the SCQ and ADI-R in a high
functioning population (Bishop & Norbury, 2002).

The SCQ is available in current and lifetime exlifi, the lifetime edition has been used here.
This asks parents to report the presence of bet@mvioom 0-3 years and behaviours in the last 3
months. Question 2 asks about language abilityouthé age of 3 years, if this was not present,
guestions 3-5 are not answered and the total se@adapted accordingly. A total score for the SE€Q i
calculated out of 40, additionally scores for shaammunication and repetitive behaviour can be
calculated, however, these have not been veribedisst be used with caution (Rutter et al, 2003).

The discriminative ability of the SCQ has beenniduo be good (Berument et al, 1999,
Eaves, Wingert & Ho, 2006), however, the cut-ofbrecfor further investigation has prompted
discussion. Berument et al (1999) originally fouhdt a cut of 15 demonstrated good sensitivity
(0.96) and specifity (0.80) for discriminating appation with ASD from those with another
diagnosis (not including those with intellectuapiamrment). This has been seen as the standardfcut o
since this research was conducted (Rutter et 8R)19For this investigation a cut off of 15 wagdis
based on the findings of Howlin & Karpf (2004) wiused the SCQ as a screening tool with a
population who had a diagnosis of Cohen syndroméhis case, most parental respondents were not
attending a clinic for further investigation of AS8s in our investigation. In this study a cutafffl5
or above on the SCQ was found to also indicate agndisis using the ADI-R and/or Autism

Diagnostic Observation Scale (ADOS; Lord et al, 200
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2.4.2.4 Autism Diagnositc Observation Scale (ADQ%drd et al., 1998)

The ADOS-G (Lord et al., 1998) is a 30-45 minutensstructured standardised assessment
of communication, social interaction and play oagimative use of materials conducted by a trained
professional. The ADOS-G aims to elicit spontandmizaviours of interest in the diagnosis of autism
from standardized assessments with children fraate of 3 through to adulthood. The ADOS-G is
made up of 4 modules, the most appropriate is chdsesed on expressive language and
chronological age. The behaviours observed, gaitlained professional to score the child on coding
algorithms which are guided by the DSM criteria fAGD. Total scores are calculated for
communication, social interaction, imagination asréativity, although only communication and
interaction are used to guide diagnosis. Cut-offres are provided for Asperger’s syndrome and
Autistic Disorder and while the ADOS-G is not saifint alone to make a diagnosis of either, it has
however been found to be effective in categorizihdgdren with ASD (Lord et al., 2000; Bishop &
Norbury, 2002; Bildt et al., 2004).

2.4.3 Psychosocial Measures

This thesis is attempting to look at how childveth RSS compare to a control group in their
body image attitude and what, if any, impact thds bn their self esteem. Due to a wide age range of
children recruited for this research, as a conserpief RSS being such a rare condition, two separat
scales were employed to evaluate the self estenotsecept of the children participating. It is
thought that children are unable to make accuradggments of their self worth before the age of
approximately 8 years, due to cognitive limiatigrsrter & Pike, 1984). To overcome this difficulty
the The Pictorial Scale of Perceived CompetenceSuouial Acceptance (Harter & Pike, 1984), was
selected to assess the self concept of childreerudd/ears, while the Self Perception Profile for
Children (Harter, 1985) was used with children o®ewrears, this methodology has been used
previously (Goodman, Brogan, Lynch & Fielding, 1993
2.4.3.1 Pictorial Scale of Perceived Self Configermnd Social Acceptance for young children
(PSPCSA; Harter & Pike, 1984) (Appendix O — malesion)

The PSPCSA is a self report scale available in dviferent forms, one appropriate for use

with kindergarten age children (5-6 years) andapise for use with children in grades 1 and 2 (6-8
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years). The two versions of the scale are fundaalignthe same and differ only on the examples
used, making them more age and experience appmiHarter & Pike, 1984). Only the scale for use
with grades 1-2 was used here.

The scale comprises 24 items, making up four sales, each of six items. The sub-scales
are cognitive competence, physical competence, gamptance and maternal acceptance. The scale
takes a pictorial form, designed to not only sustichild’s attention, but also by using concrete
pictures of common activities, makes it more likelyget a meaningful response from young children
(Harter & Pike, 1984).

For each scale item, children are presented withpicture plates side by side, one depicts a
child displaying a high level of competence or abacceptance, while the other picture shows alchil
with low levels of the same behaviour. The researasks the child which picture is most like them.
Once the child has selected the picture they aeda® indicate, using the large and small circle
beneath the plate, whether the picture is “a k& khem” (big circle) or “a bit like them” (small
circle). A score is then given for that item depamidon the circle selected. A score of 4 is givien i
they select the big circle/high competence/accegtgicture down to a score of 1 for the big circle
low competence/acceptance picture.

The scale was formulated using a domain specifiategy as was used by the same
researchers in the development of the Self Pemeirofile of Children (SPPC; Harter, 1985),
though in the case of this scale it was felt inappate to generate a global self worth score.ds w
found that young children tend to choose the higirieg end of the scale (3-4), resulting in a high
sub-scale mean, however standard deviations ktilved variability in the scores (Harter & Pike,
1984). Reliability of the scale was found to behh{glpha >80), while sub scale reliabilities ranged
from alpha 50-85 (Harter & Pike, 1984). Validitystimg reported that 96% of children tested could
readily give acceptable reasons for their choiggowfit on the scale.

The PSPCSA has been successfully used in resedtititgroups with varying degrees of
intellectual ability (Silson & Harter, 1985), larage and motor abilities (Klein & Magill-Evans,

1998) and different cultures (Cain, 2000).
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2.4.3.2 Self Perception Profile for Children (SPPBarter, 1985) — Revision of the perceived
competence scale for children (Harter, 1975; 1989)pendix P)

The SPPC is a widely used measure designed fowitkechildren from the age of 8 — 18
years to assess self confidence in different dospn@inorder to provide a rich, differentiated pretof
their self esteem (Harter, 1985).

The scale consists of six sub-scales, each mehdyred items. The sub-scales measure
scholastic competence, social acceptance, athteticpetence, physical appearance, behavioural
conduct and a measure of global self worth. Thessales, physical appearance and behavioural
conduct, are new additions to this revision ofrtteasure (Harter, 1985).

The scale is a self report measure with each iguesonsisting of two opposing statements,
for example “some kids often forget what they Iéaand “other kids can remember things easily”.
Children must first select which of the two stateisdas most true of their usual behaviour. Oncg the
have selected a statement, for that statement thaly,indicate whether that is “sort of true of noe”
“really true of me”. Questions contributing to eashb-scale are balanced through the scale and
guestion negativity and positivity are counter hakd.

Scoring was completed by the researcher. A scbré was given for an item when the
positive statement and “really true of me” had bselected, 3 if they selected the positive statémen
and “somewhat true of me, 2 for the negative staterand “somewhat true of me” and 1 for the
negative statement and “really true of me”. Tetres for each sub-scale are calculated by summing
responses for all questions in that sub-scale.

The scale has been found to have acceptable iligyiamternal consistency and the factor
structure has been confirmed across all age grampsgenders for four different samples from
Colorado, USA (Harter, 1985), this reliability hagice been confirmed with samples in France
(Boivin, vitaro & Gagnon, 1992), Holland (Van Domgklelma & Koot, 1993; Veerman et al., 1996),
United Arab Emirates (Eapen et al., 2000), BelgiiMan den Bergh & Ranst, 1998), Ireland
(Granleese & Joseph, 1992) and the US (Schumaain 4999). The factor structure of the scale has
been found to be stable over time (Muris, MeesgefSjen, 2003; Granleese & Joseph, 1994) and

different age groups have been found to be equivale the scale (Van den Bergh & Ranst, 1998;
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Harter, 1985). Some gender differences have betdmwhen using the scale, with males reporting
higher competence (Van Dongen-Melman & Koot, 199®ugh on the whole males and females
have been found to be comparable (Granleese & ip$6p4; Harter, 1985; Van den Bergh & Ranst,
1998).

The SPPC has been found to display sufficient greariance in order to be used with
children in clinical groups (Veerman et al., 199@)though it has also been demonstrated to
differentiate within clinical groups depending ¢ texperience of the child (Hoza et al., 1993).

The scale has previously been in used in conjomatith measures of body image attitude as
it is proposed to be used in this research and faasd to be an effective measure (Miller &
Dowdney, 1999).
2.4.3.3 Body Image Perception Attitude Scale fatdtdn (BIPAS-C; Dowdney, Woodward, Pickles
& Skuse, 1995)- Revise@ppendix Q)

Several scales have used figural drawings to kEsttabody satisfaction and specifically
weight satisfaction, though few have been testegchmsmetrically for reliability and validity
(Gardner, 2001; Gardner, 2002; Smolak, 2004). @®{iL991) figural scale, is however an exception
which has been demonstrated to have a test-refesility of 0.71, although the correlation betwee
actual BMI and body image attitude rating was fbua be weak. Truby & Paxton (2002) also
developed the Children’s Body Image Scale (CBIS)ctvhunlike previous scales, used digitally
adapted photographs as opposed to drawings, thie s@s found to be a good measure of body
satisfaction and dissatisfaction, however, theupgs used were only manipulated for weight and no
height equivalent was available.

For the purpose of this research the figures usétke Body Image Perception Attitude Scale
for Children (BIPAS-C; Dowdney, Woodwards, Picki&sSkuse, 1995) were used. These pictures
were selected because they were available for ltgitiht and weight scales and had previously been
used to assess the relationship between heighselhésteem (Dowdney et al., 1995), however the
recommend administration was revised in this retear

The BIPAS-C (1995) has two scales, height and ltei§ach scale consists of five gender

specific pictures, one scale increases in heigithfvery short to very tall, while the second scale
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demonstrates weight from very thin to overweightil@en are first asked which picture they think
looks most like them on each scale, to follow thisy are asked which they would most like to look
like, with the difference between the two scoremdpa good indication of body shape satisfaction
(Tiggemann & Pennington, 1990).

Dowdney et al (1995) recommended that the BIPABeCpresented non-sequentially in
order to avoid the effect of children respondinghe socially desirable mid range, as had beendfoun
in previous research (Collins, 1991). This was tbtm be an effective methodology and had been
replicated successfully with an Australian samplilllams & Delin, 2001). In this research,
however, it was decided to revert to previous medhmgy of using the pictures presented
sequentially, after intial pilot testing with yourdildren found that they were not able to discniate
the height effectively in a random presentationtdsponse to this finding, instructions for thedstu
were standardised. Each child was asked to imabiziethe scale depicted all the children in their
class lined up, and then they were asked whereditbely put themselves.

In addition to using the BIPAS-C height and weighales, a third scale was developed to
assess face shape satisfaction (see appendix Q)hiBpfive pictures were created ranging from a
face with a pointed jaw to a face with a square; jmvale and female versions were created. The
methodology for using this scale was the same as uked for the height and weight scales,
participants were first asked which face they thugas most like their own, they were then asked
which face they would most like to have, with th&edence in scores being an indication of
dissatisfaction (Tiggeman & Pennington, 1990). Tde=s were piloted with an undergraduate sample
to assess that the scale of pointed chinned tasjaaed was valid.

2.4.4 Additional measures used within this thesis

In addition to the standardised measures descabede all parents completed a demographic
guestionnaire, this was a parental report of bamkggl information including physical measurements
and experiences at school and with the hospital.appendix R for complete questionnaire.

2.5 General procedure
Once participants had returned completed consennsf they were sent a pack of

guestionnaires which included the demographic duastire, SDQ, ADHD rating scale — IV and
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SCQ. Once the completed questionnaire pack wamestuthe researcher arranged a home visit with
the parents. Due to the high cognitive demandshefBAS-II all participants were visited during
school holidays or at weekends. During the homé pirticipants completed the BAS-II, the age
appropriate measure of self esteem/self concepB&h8-revised.

Following the home visit, participants were coigacagain if they had scored above 15 on
the SCQ, to arrange a second home visit in ordeonaplete the ADOS-G.
2.6 Brief overview of sample and procedure in study

Study 7 was designed to assess how others percgiveden with the physical presentation
of RSS, a phenotypical facial appearance and sketrire.
Participants

The study was conducted with a group of childreeda11 (peer group) and undergraduates
at the University of Birmingham (adult group).
Peer group

The peer group was recruited through a junior schd.ancashire. Parents were sent
information about the research study along wittoprout form (see appendix S). If parents did not
want their child to participate in the researclsctool, they returned the opt-out form to the ¢hild
teacher. Only one parent returned a completed &oupgorm. In total 143 children (71 males, 73
females), with a mean age of 6.8 years, participgdell years).
Adult group

The adult group was recruited opportunisticallytbe University of Birmingham. Potential
participants were approached by the researcheundreampus, and asked to complete a quick
guestionnaire. In total 120 undergraduates (59 sn&le females) participated in the research, with a
mean age of 21.05 years (18-32 years).
Procedure

The stimuli for this research was created usingt@draphs of boys and girls aged 6-7 years.
Parents and children at a school in Bedfordshinevapproached to have their photographs taken for
this research. In total parents of 12 children (ysh 6 girls) consented for their children to be

photographed to create stimuli.
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Full details of how the photographs taken wereimadated to create six conditions for male
photographs and six for female, demonstrating maaijpns in height (tall, average and short) and
face shape (RSS typical and control) are givenudys? of this thesis.

Participants, peers and adults, were to rate thgoreof the stimulus, with which they were
presented, on physical and personality traits,gusimple 1-7 likert scales. Wording of the traitasw
adapted between the adult and peer investigationgxample “attractive” was replaced with “good

looking” in the children’s version, this was dortetBat wording remained age appropriate
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CHAPTER 3
THE COGNITIVE PROFILE OF CHILDREN WITH RUSSELL SILV ER SYNDROME (RSS)

3.1 Aims of chapter

The overall aim of this chapter was to assessstim#larities in the cognitive profile of

children with RSS and an age and gender matchedotgnoup.

Study 1 —A systematic review was conducted to assess tlge tenm consequences, cognitive and
behavioural, of children born SGA at term. Oneh& imain diagnostic symptoms of RSS is that they
are born SGA at term. An in-depth review of thesarg literature with children with this diagnosis

will be used to guide expectations and investigetirough out the rest of this thesis.

Study 2 —The aim of this study was to investigate, in-deptie, cognitive abilities of children with

RSS relative to an age, gender and SES matchebtgrup. Initially differences between the RSS
and control group for overall cognitive ability veeassessed and following this the contributing
factors to cognitive ability were investigated. &g factors which are known to impact on SES,
including birth weight, age at testing and gestaticage were investigated in relation to cognitive

abilities in the two groups.
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STUDY 1
A SYSTEMATIC REVIEW OF THE LONG TERM CONSEQUENCES O F BEING BORN
SMALL FOR GESTATIONAL AGE (SGA)
This review aims to look only at studies assestiieglong term consequences of those born
Small for Gestational Age (SGA) at term. When reximg SGA literature certain considerations need
to be made, the following section outlines somtheffactors which were considered in this review.
3.2 Considerations made before systematic review

3.2.1 Criteria for SGA

3.2.1.1 Centile cut-off

While the standard medical practice for SGA diagsassing older charts, is the™ 6entile,
and more recent charts th& @entile, research studies looking at the long teognitive and
psychological development of children born smalldestational age (SGA) have used a range of cut
off points, from the 18 centile (Andersson, Gotlieb & Nelson, 1997; Sonfeieet al., 2000) to the
3rd centile (O’Keeffe et al., 2003) on standardibé&th weight charts. The most frequently used cut
off point described in the literature is the™entile (Fang, 2005). A cut off point of two stand
deviations below the mean expected birth weightgestational age is alternatively used by some
researchers (Bergvall, lliadou, Johansson, Tuvemd&attingius 2006; Lundgren, Cnattingius,
Jonsson, & Tuvemo, 2001; Frisk, Amsel & Whyte, 200tis is around the"2centile (2.25%) on
older charts, and it fits exactly with th& 2entile on the more recent UK90 growth chart.

Research into the long term consequences of thaise 3 GA has been conducted in many
different countries, all of which have used growttarts standardised on their countries populations.
Care must be taken when reviewing the literatwegdtablish the criteria used in individual papers
before generalising findings (Bos, Einspieler &dhte 2001).

3.2.1.2 Birth weight or length?

Whether or not a neonate is SGA, is most commomlierchined by birth weight (e.qg.
Hadders-Algra & Touwen, 199I; Frisk et al., 200Zin8nerfelt et al., 2000), there are incidences
however where birth length (Bergvall et al., 2006ndgren et al., 2001) is used as an additional

determinant. Research supports the idea that ihertarger effect on later cognitive abilitiessofall
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birth weight in a child who is below thé”Zentile for both length and weight than eithernalo
(Lundgren et al., 2001). Birth length should howewe used with caution, this is generally unrekabl
unless measured by specially trained professiqAatnds, Boonstra & Hokken-Koelega, 2004).
3.2.1.3 Gestational age

A confounding factor in a large number of studissthie gestational age of the children
involved. Many studies look only at whether or rotchild reaches the criteria for being LBW
(BW<2500g), they do not differentiate between gestal ages (Taylor, Klein & Hack, 2000; Hack
et al., 2002; Breslau, Paneth & Lucia, 2004). RuBiosenblatt & Barlow (1973) was one of the first
researchers to highlight the potential differenbesveen a child born with a low birth weight, but
appropriately sized for their gestational age ané dorn low birth weight but small for their
gestational age. In this study, low birth weighagardless of gestational age) was found to lead to
impaired school progress, mental development, daleadiness and academic achievement, however
more problems were seen in the SGA low birth weigitoup than those appropriately sized for
gestational age.

3.2.2 Recency of study

Earlier studies may be methodologically sound, rdlimg for the factors listed above (e.g.
Rubin et al., 1973). However, findings on the Idegnm effects of these studies have limited use
today. Postnatal and prenatal care has changeassesdty in the past 30 years (Wilson-Costello et al
2007; Bhutta, Cleves, Casey, Craddock & Anand, 20Dais can be seen in the increased number of
surviving children born preterm, low birth weight wery low birth weight (Bhutta et al., 2002).
Detection and treatment of babies born SGA is miongitoved now, due to increased knowledge with
prevention of adverse consequences, such as hyaghya and hypothermia and this should lead to
a better outcome in long term development. Onaé@iajor drawbacks therefore of research looking
at the long term consequences of birth experieiscént it is not possible to predict the developtme
of children born in the present day. Prenatal apstrfatal care are constantly improving and a child
born SGA assessed at 5 years will have experiepe@nd postnatal care which is likely to have

changed and improved in the those 5 years.
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3.2.3 Exclusion criteria - Hypoglycaemia

Some studies exclude children who had experiengpddiycaemia as neonates (Viggadel,
Lundhalv, Carlsson & Kjellmar, 2004; Harvey, Prindgunton, Parkinson & Campbell, 1982;
Walther, 1988). This is a common side effect ofidtieh born SGA. However, by excluding this
group from research, the sample is not represeatatichildren born SGA.

3.2.4 Conscription studies

Investigations, such as those by Paz et al., (20845), Lundgren et al., (2001) and Bergvall
et al., (2006), allow for large groups to be congplain the countries where the research is conducted
(Israel and Sweden). Both of these countries keeprds of child birth weights and at the age of 17
most enter the army, completing standardised t€kis.main drawback of this approach is that those
with bad health will automatically be excluded frgoining the armed forces. This would bias the
sample, possibly away from LBW and SGA infants.abifdition, as military tests are considered
military secrets, knowledge of validity and relililgiin some of these studies is limited (Lundgedn
al., 2001).

3.3 Systematic review

Based on the above considerations, a literatureclsemas conducted with the following
restrictions. An initial search was conducted usWigb of Science. The search was restricted to
English language papers published between 1992@@d. Only studies with participants born after
1985 in Europe, North America and Australia wereluded. The mean GA of the samples had to
exceed 36.5 weeks. Any paper which used SGA aitefibelow the 1% centile or lower was
included. The study could not be one which assesedbng term benefit of interventions such as

growth hormone treatment or zinc. See table 3.5dommary of literature search.
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Table 3.1:Results from systematic review literature search

No. Articles No. Articles meetin
Search Term returned by L eing
initial search criteria
search
Psych* 110 25
. Cogni* 92 14
Small for Gestational Age AND
Achiev* 108 3
Behav* 156 7
Psych* 24 0
Intra Uterine Growth Cogni* 28 3
Restriction/Retardation AND
Achiev* 49 1
Behav* 64 1

(* after a term, allows for any word starting withat term to be included in the search, e.g. psyabuld
includepsychology, psyctologist,psychatry etc)

A literature search was also conducted of NCBI PetMising the same search terms as used
on WoS, this did not bring detect any additionglgra to those found using WoS.

Bibliographies and citations of papers found durihg literature review were also examined for
further papers meeting the criteria set.

11 papers were found which adhered to the stritgr@ of the literature review. Details of
the studies can be seen in table 2.

Markestad et al., (1997), Andresson et al., (198@mmerfelt et al., (2000), Indredavik et al.,
(2004), Indredavik, Vik, Heyerdahl, Romundstad &Bakk (2005) and Kulseng et al., (2006) appear
to be part of a greater study into the long termseguences of being born SGA. However, the sample
size and inclusion criteria of the Swedish cohdfedbetween studies.

Leitner et al., (2000), Leitner et al., (2007) &adtal-Valevski et al., (1999) also appear to be
conducted on the same set of participants. Thelsastge of these studies is almost identical. These

papers will be discussed separately but as a e@iton of one another.
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Table 3.2 Summary of papers included in systematic review

Source and Groups in study | How were they Birth Weight Gestational Mean Age/Age Measures Used
country of origin | (inc. SGA Recruited? Mean (SD) or Age weeks Range at testing
criteria) Range Mean (SD) Weeks/Months/Years
O'Keeffeet al N=2817 Subset of sample who <3%p - >10"% >37 weeks 13.9 Years Details of child’s school
(2003) Australia | Small for attended antenatal clinic at performance
Gestational Age | regular appointments. Questionnaire; WRT;
(SGA) status Ravens Standard
stratified Progressive Matrices Test
according to BW
Corbettet al N=1724 Term children born April | - 39 weeks 10 Years Picture Vocabulary Test
(2007) UK 1987-March 1988 resider Problems of Position Test;
in Newcastle Oct 1989 Reading and Math
Markestacet al SGA N=260 Recruited week 20 of 37769 (269) +37 weeks 13 Months Bayley Scale of Infant
(1997) Norway & | SGA <18"% pregnancy to multi-centre Development
Sweden study, followed up at birth
Average for Random sample recruited 28779 (159) +37 weeks
Gestational Age | at week 20 of pregnancy
(AGA) N=319
Anderssoret al SGA N=142 Invited to participate as | 29049 (197.29) 39.6 (1.2) 28-41 Weeks Fagan Test of infant
(1997) SGA <18" % part of the SGA Intelligence; Home
Scandinavia Scandinavian project. Screening Questionnaire;
Born in Trondheim or
AGA N=172 Bergen 3745¢g (471.59) 39.6 (1.2)
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Sommerfeltet al | SGA N=338 Referred to study from 3 <157% >37 weeks 5 Years WPPSI-R
(2000) Norway & | SGA <18"% major hospital in second
Sweden trimester
AGA N=335 Random 10% sample frop>15"% >37 weeks
referred population
Indredaviket al SGA N=60 Recruited at week 20 of | 29219 (2119) 39.5(1.1) 14.2 YegdrKSADS; ADHD rating
(2004) Norway | SGA <10'% pregnancy to multicentre scale IV; ASSQ; CGAS;
study, followed up at
birth.
Control N=83 Random sample recruitef 36919 (459q) 39.6 (1.2) 14.1 Yedrs
at week 20 of pregnancy.
Indredaviket al SGA N=60 Recruited week 20 of 29219 (2119) 39.5(1.1) 14.2 Years Child Health
(2005) Norway | SGA <10'% pregnancy to multicentre Questionnaire, Functional
study, followed up at birth Health, Self Esteem and
Well Being; Parental
Bonding Instrument;
AGA N=83 Random sample recruiteq 3691g (4599) 39.6 (1.2) 14.2 Years Symptom Checklist; WISC

at week 20 of preghancy
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Kulsenget al SGA N=60 Recruited at week 20 of | 29209 (2109) 39.5(1.1) 14.1Years Knox Cube Test; Connors
(2006) Norway SGA <10th% pregnancy to multicentre Continuous Performance
study, followed up at Task; Stroop Test; Trall
birth. Making Test; Wisconsin
: Card Sorting.
Control N=83 Random sample recruitef 36909 (4589) 39.6 (1.2) 14.2 Years
at week 20 of preghancy.
Fattal-Valevskiet | SGA N=85 All born at Lis Maternity | 1860g (407g) 37.5(2.1) 3 Years 46 item
al (1999) Israel | SGA <58"% hospital Sept 1989- Sept Neurodevelopmental Scalg;
1992 Stanford Binet
Controls Next born in hospital 2765¢ (6829) 37.6 (3.0)
N=85
Leitneret al SGA N=41 Born at Lis Maternity 18649 (401q) 37.6 (2.2) 6-7 Years Detailed
(2000) Israel SGA <8" % hospital Tel Aviv Neurodevelopmental exan;
WPPSI
Controls N=41 Randomly selected 27609 (7639) 33.9)(
Leitneret al IUGR N=123 Born at Lis Maternity 1842g (411q) 36.9 (2.6) 9-10 Years Detailed
(2007) Israel SGA <10'% hospital Tel Aviv Neurodevelopmental exan;
WISC-R95; K-ABC
Control N=63 Randomly selected. 28269 (7559) 33.8)(
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3.4 Summary of findings

This review will look at the findings of the abostidies, describing the findings according to
the chronological age of the samples, 28-41 werldl tyears.

The research studies that are reviewed mainly sssgmitive ability, that is mental ability to
think, conceive and reason. Cognitive ability wasially measured using standardised tests such as
the Weschler Intelligence Scale for Children (WISKEYXhe Fagan Test of Infant Intelligence (FTII).
In addition, some researchers have also assesseddegelopment, this is looking at the general
motor development, sensory intergration and spaadHanguage of the children assessed.

The study with the youngest sample was conductefinolersson et al., (1997) with children
aged 28-41 weeks. This study used the generousititefiof SGA <14' centile. They found that the
mean cognitive score of the SGA group at this agag the FTII, was significantly lower than that
of a control group. A Home Screening Questionn@t8Q), which assessed the home environment,
offered an alternative explanation of the effee@rsel'he SGA group scored significantly lower than
the control group on the HSQ, indicating a worsen@aenvironment, with cognitive ability scores
correlating significantly with HSQ scores. Homeelifh this case, was found to have a greater effect
on cognitive development than birth weight status.

Markestad et al., (1997) studied a larger samplg8ahonths using the Bayley Scale of Infant
Development (BSID), again with the generous cutaffk15" centile. The two groups, SGA and
control, did not differ at this age in their cogwét scores.

Fattal-Valevski et al., (1999), Leitner et al., () & Leitner et al., (2007), conducted three
separate assessments with the same populatiore atgis of 3 years, 6-7 years and 9-10 years.
Although some drop out of the original sample weesns this was minimal and the researchers noted
that those lost at follow up did not differ siga#intly from those that remained in the study, diera
assessments. These studies were unigue in thiewevin that they included in depth
neurodevelopmental assessments.

The studies of Fattal-Valevski et al. (1999), Leitet al., (2000) and Leitner et al., (2007) are
an example of misuse of the term IUGR. Participames strict inclusion criteria of birth weight £5

centile, although, as already discussed low birélight alone can not be used as an indication of
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IUGR. The sample in this research can only recaidéagnosis of SGA, whether this was caused by
IUGR in all cases cannot be known. Although inahiginal research, IUGR was used to describe the
clinical sample, for this review the clinical samplill be referred to as SGA.

Fattal-Valevski et al., (1999) used the StanfordeBi(SB) test to assess cognitive ability, in
children of 3 years. They did not find any diffecernn 1Q score between the SGA and control groups,
however, when further analysis took place, breakitegSGA group down in to those who did and
those who did not have neonatal complications,gladgh neonatal complications were found to have
a significantly lower 1Q than those without. Despithe lack of 1Q differences, the
neurodevelopmental assessment of the SGA groupuagsd as significantly worse than controls.

This study was followed up by Leitner et al., (2000ith the same sample at 6-7 years and
using the WPPSI to measure cognitive ability. Umlike follow up at 3 years, a significant differenc
in cognitive scores between the SGA and controugsowas found; the scores for the SGA group
were, however, still within the normal range. Ag#ile SGA group was subdivided into those with,
and those without, neonatal complications. At #ge, the two sub groups were not found to differ on
cognitive score, similar to findings at 3 yearst the neurodevelopmental outcome of the SGA group
was judged as significantly worse than controlsecffizally in the areas of coordination,
lateralization, spatial and graphomotor skillsehestingly, although there was no difference betwee
cognitive scores at 3 years, significantly more Sghfddren were reported as being advised to remain
an extra year in kindergarten.

The most recent follow up of this sample, at the afj 9-10 years (Leitner et al., 2007)
replicated the findings at 6-7 years, this timengsWISC-R95 (short form), to assess cognitive
ability. The SGA group scored significantly lowéah the control group, but still within the normal
range. At this age, academic achievement was aesaed, and it was found that the achievement of
the SGA group was significantly lower than thatttoé control group, potentially due to a reduced
number of years in education. The academic achiemeassessment also highlighted a higher rate of
language and speech problems at this age in the @Gdp. As in both previous studies with this

population, neurodevelopmental scores for the S&Am were significantly lower than those of the
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control group. Problems were noted particularlyhwibotor coordination, graphomotor skills and
increased hyperactivity and inattention.

Sommerfelt et al., (1999) worked with children ayéars, therefore between the ages at
which Fattal-Valevski et al., (1999) and Leitneragt (2000) conducted their research, however, for
continuity, the findings from this study will be ggented now. Participants in this study were born
below the 15 centile and completed the WPPSI-R, cognitive Bbibst. It was found that the mean
full cognitive score was approximately 4 points éwn the SGA group than in the control group; this
difference did not reach significance. While theepés of SGA children were not found to differ
significantly, for socioeconomic and cognitive &, from those born AGA, parental factors were
found to have a bigger effect on cognitive scoemttid SGA status.

Corbett, Drewett, Durham, Tymms & Wright (2007) wed with children at the age of 10
years, therefore overlapping with the age groupsssd by Leitner et al., (2007). This study did not
look specifically at SGA status at birth but thetihoglology highlights a different approach used with
this type of research. The academic achievemerallothildren born at term, in one hospital in
Newcastle between April 1987 and March 1988, actlessvhole birth weight range was assessed to
look at the effects of birth weight. It was fourght birth weight and cognitive outcome were weakly
related, with a lower birth weight correlating wihlower cognitive score. Interestingly, this effe
was maintained across the whole birth weight raange was not restricted to the low birth weight
children.

O’Keeffe et al., (2003) in Australia worked withilclien at a mean age of 13.9 years using
the WRAT and the Ravens Standard Progressive Mattist to assess cognitive ability, as well as a
report of the child’s’ school performance. The smp this study was recruited in a similar way to
Corbett et al., (2007), studying the whole birthigh range, with those below the™6entile being
defined as SGA. It was found that learning diffied occurred significantly more often in SGA than
non SGA children, with those below th& 8entile being more severely affected than thosevden
the 3% and 18 centiles. This effect was found to be independér8ES. Additionally, O’Keeffe et
al., (2003) looked at the attentional profile ofldfen born SGA in comparison to controls, using th

parent report Child Behaviour Check List (CBCL) avwoluth Self Report Scale (YSR). While those
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meeting SGA criteria did not differ on the CBCL, tierms of attention problems, SGA females,
particularly those born below thé'@ntile, reported significantly more attentionablgems. Males
did not differ across groups.

Indredavik et al., (2004) found that with childredthin the SGA group studied at the age of
14 years, (SGA <T5centile), every 8 child was reported as having psychiatric symptoanrs,
incidence which did not differ significantly fronmé control group. Indredavik et al., (2005) also
found that at 14 years the SGA group did not disph@re physical, motor or behavioural problems
than controls. Self esteem and family functioningravalso not significantly affected by birth weight
status. Kulseng et al., (2006) looked in more depiittentional problems in SGA children, at the ag
of 14 years, using tasks to assess the differemipoaents of attention. It was found that on the
majority of the tasks the SGA group did not diffggnificantly from the control group, however,
there were small significant differences betweeapgs in tasks which required sustained attention.
3.5 What do these findings indicate?

Research suggests that there is an affect of agjeeorognitive ability of children born SGA,
with older children born SGA having a lower cogretiability than controls. While Andresson et al.,’s
(1997) study did find a difference in cognitive se® early in life; this could be fully explained by
home life factors. Markestad et al., (1999) did fintl a significant difference in scores between
groups at 13 months. Fattal-Valevski et al., (398id not find a significant difference in cognigiv
scores between SGA and controls at the age of B.y&ammerfelt et al., (1997) did not find a
significant difference between groups at the agé géars but did note that the mean score for the
SGA was below that of the control group. Leitnealet (2000) found that the difference in cognitive
scores at the age of 6-7 years was significanh thié SGA group scoring lower than controls. This
effect remained when the same sample was tes@&d@tyears (Leitner et al., 2007). The findings of
Corbett et al., (2007) with a 10 year old sample @¥Keeffe et al., (2003) with a 13 year old sample
supports the idea that the deficit in cognitivditibs of the SGA group remains.

There are several potential explanations of whycthgmitive abilities of children born SGA
would follow this pattern, remaining comparablectmtrols early in life and dropping or becoming

more noticeable with age.
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The neurodevelopmental findings of Fattal-Valewskal., (1997) and Leitner et al., (2000,
2007) may offer guidance when looking at the caitbe drop in cognitive score with age. The SGA
group scored significantly worse on neurodevelopalemeasures than the control group when
assessed at 3 years, 6-7 years and 9-10 yearsgtthQ did not differ at 3 years. The lower SGA
neurodevelopmental scores could impact on cogrétiiity in any one of three possible ways.

3.5.1 Poor neurodevelopment, leading to being Bepind in school.

Leitner et al., (2000) found, in their sample at gears, significantly more of the SGA group
had been kept behind a year in kindergarten. Waisld have the direct effect of comparing two
groups comparable in age, but not in education-aAtyéars (Leitner et al., 2000) and 9-10 years
(Leitner et al., 2007). If this were the case, #@ymot be expected that the two groups would be
cognitively comparable. However, it can be argusat fas cognitive ability, rather than educational
achievement, is being measured being held behisdraiol should have no effect. While it is known
that in the sample used in Leitner et al's., 2000 2007 studies a proportion had been kept behind a
year, it can only be inferred that there is likebld that this has also occurred in other groupsiestu

3.5.2 Poor neurodevelopmental skills leading to lmmihg able to use school education to the best

advantage

School education is geared towards being strongeirain skills, such as writing and
graphomotor skills which were found to be particylaveak in the SGA group, as were speech and
language abilities (Leitner et al., 2000, 2007).

Once a child is attending school, a proportion redirt learning will be as part of a larger
group, without the special adjustments that a pawéth have made during their early years of
development. If a child has a neurodevelopmentakwess such as in graphomotor skills (Leitner et
al., 2000) or speech and language (Leitner e@Q7), there is a possibility that they will not ¢jee
optimum from school based education; not develogikitis in thinking, conceiving and reasoning
essential components of cognitive ability. Thisldoexplain why the drop in scores occurs at an age
when school has become established.

Leitner et al., (2007) also found, that at 9-10rgeattention was lower in the SGA group than

in the control group, another factor which coulcp@mt on school based learning. However, studies

80



Chapter 3: Study 1: A Systematic Review of the O@rgn Consequences of Being Born
Small for Gestational Age (SGA)

which looked at behaviour specifically (O’'Keeffeadt, 2003, Indredavik et al., 2004, Kulseng et al.
2006 and Indredavik et al., 2005) found few differes between the SGA and control group in
problem behaviours. One drawback of these studidisait they were all conducted with children at
13-14 years; it is not known how their behavioumpared at younger ages. It is known that those
born low birth weight, but not specifically SGA,Jean increased incidence of attentional problems
(Gray et al., 2004, Kelly et al., 2001), potentiail research were conducted with younger SGA
groups, this finding would be mirrored. Intereghn at 14 years of age, Indredavik et al., (2005)
reported that physical, motor and behavioural mwoisl in the SGA group were not greater than in
controls. This may indicate that their neurodevelept has caught up with controls and that their
deficit in cognitive ability may not increase or ynanprove to catch up with the control group.
Unfortunately, there are no data to date, thatughvhat the cognitive level of those born SGArafte
1985, and beyond 14 years of age is likely to be.

3.5.3 The tests used may not induce the optimébpeance from the sample.

The SGA group in Fattal-Valevski et al., (1997),ther et al., (2000) and Leitner et al.,
(2007) were known to have neurodevelopmental pnablencluding difficulties in motor skills and
language and speech. At younger ages, cognititiegedoes not put as much emphasis on accuracy,
spoken knowledge and speed, so these difficulteze wnlikely to impact on performance at the time
of cognitive testing. However, in cognitive testsigned to be conducted with older children, these
skills become more important. It may be that thgniiive ability of the SGA group remains
comparable to that of the control group but thehmétof assessing it was not suitable for this
population.

3.6 Potential problems with these explanations

The three possible explanations given above formp#teern in the findings are based on the
neurodevelopmental findings of one group (FattdkeVski et al., 1998, Leitner et al., 2000, 2007).
These studies had a strict definition of SGA™ ¢Bntile, while the other SGA groups studied has le
strict criteria of the 10 centile (Kulseng et al.,, 2006 Indredavik et aD04, 2005) and the 15
centile (Andersson et al., 1997; Markestad et #197; Sommerfelt et al., 2000) for SGA status.

O’Keeffe et al., (2003) found that th& 8entile could better predict 1Q scores, thanlti2centile.
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Caution should therefore be taken when generaligiiieg neurodevelopmental findings of Fattal-
Valevski et al., (1997) and Leitner et al., (20B007) to other populations.

While the studies of O’'Keeffe et al., (2003), Indagik et al., (2004, 2005) and Kulseng et
al., (2006), give an idea of the behavioural peotf SGA children in comparison to controls at the
age of 13-14 years, there is no research that idescthe behavioural profile of SGA children at
younger ages. It is not known whether the behavifuSGA children differs significantly from
controls during the early years of school and wéethis could lead to non-optimal learning and
lower cognitive scores. Leitner et al.,’'s (2007hding that attention and hyperactivity were
significantly different between the SGA and congobups at the age of 10 years, may indicate that
attention is a problem at younger ages and thisbeasme less of an issue by the teenage years.
Indredavik et al., (2004) stated that there wasndency for lower behavioural scores to be observed
at the age of 14 in the SGA group but that theBerdinces were not significant.

While a review of the available literature allows @verview of the developmental course of
children born SGA, there are limitations. A majafificulty with large sample data is that little is
known about the early life complications of thetpgpating individuals. Fattal-Valevski et al., @B
and Leitner et al., (2000) compared those born $S@A and without neonatal complications and
found those with complications had more cognitivel meurodevelopmental difficulties at 3 years
(Fattal-Valevski et al., 1997) and 6-7 years (Leitet al.,, 2000). This highlights the fact thaisi
difficult to take the findings pertaining to cogwé development as a whole and predict the
development of all children born SGA, future reshashould look specifically at which risk factors
are the most important in SGA long term development
3.7 Conclusions

In summary, the number of studies which fit thécstrriteria set out was limited. However,
there does appear to be a pattern of lower cognéitores in older SGA groups. This could be due to
reduced neurodevelopmental skills in the SGA chiidrwhich lead to these children being held
behind in school, not getting the optimum from swheducation or simply not being able to
demonstrate their cognitive ability in the testedisThere are no comprehensive studies into the

behavioural profile of SGA, term, children duringet early years of school, so the impact of
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attentional problems, which have been noted inbotih weight children, but not specifically in SGA,

cannot fully be taken in to account.
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3.8 STUDY 2
THE COGNITIVE ABILITY OF CHILDREN WITH RUSSELL SILV ER SYNDROME
Abstract
Objective: The aim of this study was to reassess the cogratiéy of children with RSS relative to
an age matched control group and to investigatethehechildren with RSS, had difficulties in
specific areas of functioningdethod: 23 children with RSS and 23 aged matched contribdireim
completed the BAS-II core and diagnostic scalesld@mn > 8 years completed the school age battery
(N=17), and those > 8 years completed the earlysybattery (N=6).Results: Initial analysis
compared the General Cognitive Ability (GCA) of &5S and control children that participated,
revealing a significant difference in GCA betweeaups. Further analysis revealed that RSS children
that completed the Early Years battery did notediffignificantly from controls while those that
completed the School Age battery had significatdlyer cognitive scores than did control children.
More in depth analysis, conducted with data ontyrfrthose that completed the school age battery,
revealed that RSS and control groups were comparabl verbal, non-verbal and spatial ability.
Within group analysis revealed that the RSS groag@ & significant deficit in the spatial cluster
relative to the verbal cluster, however, their Epadcore was significantly lower than their verbal
score. Comparisons of the RSS and control childrethe diagnostic scales of the BAS-II revealed
some difficulties in tasks which required high lesvef executive functioning. Birth weight and
gestational age were both found to impact on thgnitive scores achieved by children with RSS.
Discussion:Overall the cognitive profile found here for clnéd with RSS, mimicked that reported in
children born SGA at term. There was evidence tmest that difficulties were increasing with age,
and that difficulties were restricted to tasks whiigh graphomotor demands. There was evidence to
suggest that cognitive difficulties that childreithwRSS are experiencing may be due to executive
functioning problems. This area has not specifichflen investigated in children born SGA at term,
though there are research findings to suggestltiatbirth weight and gestational age, have been
found to impact on both executive functioning irldiood. It is suggested that in the future a full
assessment of the neurodevelopment and executivetidn of children with RSS should be

conducted.
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The Cognitive Ability of Children with Russell Silver Syndrome

Silver et al., (1953), in their initial observat®mwf what is now known as Russell Silver
Syndrome (RSS), noted that a large number of RS8reh displayed learning difficulties. More
recent reports of RSS state that, in the majoffityases, children and adults with RSS do not djspla
learning difficulties and their abilities are wallthin a normal range (Patton, 1988; Price et1l&99;
Tanner et al., 1978; Donnai, 1989; Perkins & HoXiign 2002), though they have been found to
display cognitive abilities significantly below thaef age matched controls (Lai et al., 1994; Noeker
Wollmann, 2004).

Two empirical studies have assessed cognitivetylmlichildren with RSS (Lai et al., 1994;
Noeker & Wollmann, 2004). Lai et al., (1994) fouhét the 1Q of children with RSS was on average
1SD lower than that of a control group and thay thiederachieved in reading and mathematics. The
researchers also reported that a large numbereoR8S group experienced hypoglycaemia early in
life. Repeated episodes of hypoglycaemia are knteviimpact on a child’s brain growth and
development (Hume et al., 2003; Johnson, 2003)amadknown to result in reduced head growth
(Duvanel et al., 1997). Lai et al., (1994) foundueed head circumference, at the time of testimg, i
the RSS group and this was positively correlatett wvaduced 1Q. It could therefore be hypothesised
that the repeated episodes of hypoglycaemia in &8&en was responsible for the lower cognitive
scores, an effect which would be reduced with monelerstanding of the pre and post natal
complications of RSS, including hypoglycaemia.

The more recent research of Noeker & Wollmann (20@4nd that although the RSS
population continued to display cognitive abilitegnificantly below that of a control group aneith
siblings, the deficit was smaller than that repdidy Lai et al (1994). Noeker & Wollmann (2004),
unlike Lai et al (1994), did not find that head \gtb patterns correlated with cognitive scores. €hes
findings suggest that the better awareness of Hypagmia in RSS children had reduced its incidence
to the point that head growth was not compromisetiveas comparable to the control group. While
Noeker & Wollman’s (2004) findings were encouragititey did find that children with RSS were
still demonstrating a cognitive deficit, potentyatlue to residual levels of hypoglycaemia, or due t

another unknown factor possibly linked to their 8w Gestational Age (SGA) status at birth.
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Being born SGA at term, has been found to be aammtiwith long term cognitive
developmental deficits. The large scale longitudieaearch of Fattal-Valevski et al (1999), Leiteer
al (2000) and Leitner et al (2007), reported inphevious systematic review, offer the best ovawie
of the cognitive development of children born SGAm@re than 37 weeks, to strict criteria {<5
centile).

Fattal-Valevski et al., (1999) did not report thzdse born SGA were at a cognitive deficit at
3 years, though later assessments at 6-7 years\était al., 2000) and 9-10 years (Leitner et al.,
2007), did report a cognitive deficit in childrerorh SGA. At all ages an in-depth neuro-
developmental assessment was conducted of chilimenSGA and at all stages they were found to
have significant deficits, specifically in coordiiwa, laterlaization, spatial ability and graphoorot
skills (Fattal-Valevski et al., 1999; Leitner et,&000;2007). Overall, it was found that the SGA
group’s cognitive ability did not appear to be imyging comparably to the control group, with
increasing age. The neuro-developmental difficgltigarticularly those in grapho-motor skills and
motor coordination, may have been making it diftidor the SGA children to complete cognitive
measures to the best of their cognitive abilityogfitive scales used with young children put less
emphasis on speed and accuracy, therefore neusdegevental deficits, such as grapho-motor skills
and poor coordination, would impact less on cogeitest scores in younger children, as was found in
the research of Fattal-Valevski et al., (1999).
Study aims

» Comparison of the cognitive profile of children WIRSS and an age and gender matched
control group

» Assessment of impact of age, birth weight and ¢jest age on cognitive ability.
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Method
Participants
Russell Silver Syndrome (RSS)

Parents and children aged 5-16 years with a diagrafsRussell Silver Syndrome were
recruited through the CGF. A total of 24 childreithwRSS were recruited to participate in this
research.

Control Group

Control group participants were recruited by cotiacparents and children at primary and
secondary schools in Birmingham and Worcestershirg through e-mail shots in the School of
Psychology at the University of Birmingham and thgb contacts of the researcher.

Full participant recruitment information can be rduin section 2.3 Chapter 2 of this thesis,

general methodology.

Table 3.3 :Group demographics

N Birth weight (g) Gestational Age Test Age

(weeks) (Months)
M (SD) M (SD) M (SD)
Russell Silver 23 1899.65 36.91 116.47
Syndrome (11 male, 12 female) (599.69) (3.47) (39.51)
Control 23 3487.91 39.52 116.39
(11 male, 12 female) (454.24) (1.08) (37.42)

Only those over the age of 8 years will be inclugdethe sub-scale analysis. Those, below 8
years, who were excluded from the sub-scale arsalgigd not differ significantly for birth weight or
gestational age from those >8 years (see table 3.4)

Table 3.4:comparison RSS School age and RSS early years

N Birth weight (g) Gestational Age (months)
M (SD) M (SD)

RSS School age

battery 17 1832.76 (663.38) 36.24 (3.67)

RSS Early years

battery 6 2089.17 (340.33) 38.83 (2.04)
Mann-Whitney U

comparison Z=-1.191, p=.0.256 Z=-1.66, p=0.117
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Procedure and Measure

Each participant was visited at home either dutiregschool holidays or at a weekend, by the
researcher, where they completed Bnitish Ability Scale — [(BAS-II; Elliott et al., 1996), children
under 8 years completed the early years batterile vlnose over 8 years completed the school age
battery. Details of the measure can be found irp@n, general methodology, of this thesis.

Results

Kolmogorov Z tests and box plot analysis reveded all data were normally distributed and
there were no outliers, therefore parametric aialyas used throughout. While it is appreciated tha
using a bonferroni correction would reduce thelilil@d of a type 1 error, the small sample size
would increase the probability of a type |l erritigrefore a non corrected alpha of 0.05 will beduse
throughout.

Whole group GCA comparison

An independent samples t-test revealed a sigmifieffect of group (t=2.25, p=0.03), with the
mean GCA score for the RSS group (Mean= 105.43,15[38), being less than the mean GCA score
for the control group (Mean= 114.95, SD=12.89).

As further analysis will only be conducted wittogie that completed the school age battery,
within group comparisons were conducted betweesethtbat completed the school age and early
years battery to confirm that excluding those tt@hpleted the early years battery would not be
biasing results. In addition, to further confirmsthcomparisons were made between the RSS and
control group for only those that completed thdyegears battery and only those that completed the
school age battery (see table 3.5)

Table 3.5:Between group comparisons of GCA of those that deteg the early years and school age batteries,
and between group comparisons of only those thatpteted the early years battery (N=6) and schoel ag
battery (N=17).

Early years School age Mann Whitney U comparison early
M (SD) M (SD) years and school age
RSS 105.17 (19.07) 105.53 (14.54) Z=0.140, p=0.92
Control 115.20 (14.95) 114.83 (13.00) Z=-0.63, p40.
Mann Whitney U
comparison RSS and Z=1.20, p=0.33 Z=2.05, p=0.04*
Control
*=sig. at 0.05
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It can be seen, from table 3.5, that the GCA ef RES and control group did not differ
significantly for the early years battery only, rewer they were found to differ significantly foreth
school age battery only. It has been demonstthstdhe GCA of the groups that completed the two
batteries, early years and school age, did notrdfignificantly for either the RSS or control gosu
therefore it was felt that despite there beinggmiicant group difference for only the school age
battery, excluding those that completed the eagbry battery from further assessment would not be
biasing findings. .

Cluster Analysis

Analysis from this point forward will only be conched with data from participants that
completed the school age battery of assessment$7{Ndue to the differences in the sub-scale
structure of the BAS-II batteries.

Group and cluster scores were compared using @ gptit plot ANOVA. No effect of group
was found (F(1, 32)=3.76, p=0.06), however a withaticipant effect of cluster was found (F(2,
64)=7.25, p=0.002). The interaction between clusted group was not found to be significant
(F(2,64)=1.92, p=0.16).

Between group analysis, using an independent samAfst, revealed that the RSS and
control groups did not differ significantly for vl ability (t=0.60, p=0.55), non-verbal ability
(t=1.76, p=0.09) or spatial ability (t= 1.99, p=6)0The greatest mean difference between groups was
found for spatial ability (12.06) and the small@$terence found for verbal ability (2.0).

Analysis of between cluster scores was initiaypducted using a within sample t-test. The
difference between scores for verbal and non-veabdity (t=1.66, p=0.11) was not found to be
significant. However, the difference between norbaé and spatial ability (t=2.17, p=0.04) and
spatial ability and verbal ability were found todignificant (t=3.5, p=0.001).

In order to assess that the pattern of clusterescaas true of both RSS and control groups,
analysis was conducted of the two groups separalteilyally repeated measures ANOVAs were
conducted which revealed a significant effect ofstédr in the RSS group (F(2,32=7.03, p=0.004) but

not the control group (F(2,32)=1.23, p=0.31).
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These revealed that the RSS group’s spatial anblietuster scores differed significantly
(t=3.5, p=0.003), however verbal and non-verba2.@2, p=0.05) and non-verbal and spatial (t=1.84,
p=0.09) clusters were not found to reach signifiean

Table 3.6 shows a summary of group comparisondl@heacore and diagnostic subscales of

the BAS-II.

Table 3.6: Comparison of RSS and control group participants8(years) on individual core scales and

diagnostic scales of the BAS-II.

Scale Russell Silver Control N=17 t p
Syndrome N=17 M (SD)
M (SD)

Verbal core scales
Word definitions 55.35 (6.34) 57.50 (9.49) 0.78 0.4
Verbal similarities 58.76 (5.90) 62.00 (6.79) 15 1D

Non-verbal core scales

Matrices 51.71 (11.36) 57.28 (10.66) 15 0.14
Quantitative 53.63 (11.22) 59.67 (6.42) 1.96 0.06
reasoning

Spatial core scales
Recall of design 47.12 (9.46) 54.28 (7.20) 2.53 29.0
Pattern construction 50.52 (13.29) 57.78 (13.02 621. 0.12

Diagnostic scales
Recall of objects 52.18 (12.85) 56.35 (16.78) 0.82 0.42
immediate verbal
Recall of objects 47.47 (6.33) 51.62 (4.29) 2.25 0.03*
immediate spatial
Recall of objects 50.88 (13.05) 54.47 (11.41) 0.86 0.4
delayed verbal
Recall of objects 48.12 (6.46) 50.59 (4.70) 1.28 0.21
delayed spatial
Speed of 51.25 (9.40) 72.47 (26.38) 3.04 0.0005*
information
processing
Recall of digits 46.65 (9.70) 55.88 (11.07) 2.59 0.01*
forward
Recall of digits 48.71 (11.12) 54.59 (7.34) 1.82 0.08
backward
Recognition of 51.94 (8.83) 55.35 (7.09) 1.24 0.22
pictures

It can be seen from table 3.11 that the only catessale for which the RSS and control group
differed significantly was the recall of designtdrestingly, when the two groups were compared on

the diagnostic subscales, the RSS group were aisualfto score significantly lower than the control
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group for recall of objects immediate spatial, thisng with the finding of difficulties in recallfo
design, and the earlier spatial cluster comparisoggests that there is a spatial difficulty folldrien
with RSS. The RSS group were not however foundaeehdifficulties with the same task after a
delay or Recognition of Pictures. They did scogmnidicantly lower than the control group for recall
of digits forward and speed of information procegsiWhile the difference between groups can be
seen to be highly significant for speed of inforimatprocessing, this may in part be due to a
particularly high score for the control group chdd in this task.
Confounding Factors
Birth weight as a confounding factor

Birth weight has previously been found to be edab a deficit in cognitive ability (Leitner et
al., 2000; Leitner et al., 2007) and a negativeatation was found here between birth weight and
GCA (r=-0.43, p=0.011). The data met all assumpgtiom perform an ANCOVA, and this was
conducted with birth weight as a covariate, thisvgtd that when birth weight was controlled the
RSS and control groups no longer differed signifiba for GCA (F(1,34)=0.209, p=0.651).
Therefore there is a suggestion that reduced bwlght is a significant factor in the cognitive
abilities of children with RSS.
Gestational age as a confounding factor

Gestational age has previously been found to lagedeto lower cognitive ability (Hack et al.,
2004; Indredavik et al., 2005; O'Keeffe et al., 200lick et al., 2002; Elgen et al., 2004; Kellyadt,
2001) and a negative correlation was found hered®t gestational age and GCA (r=0.36, p=0.04).
The data met all assumptions to perform an ANCOa&#Y this was conducted with gestational age as
a covariate, this revealed that the two groupsongér differed significantly for GCA (F(1,34) =1,13
0.29). As with birth weight therefore, gestatioage alone can not be excluded as the main reason fo

low scores in the RSS group for GCA relative to¢batrol group.

Discussion
The first finding of this research that is of irst, was that children that completed the early

years battery of the BAS-Il (<8 years) with RSS dit differ significantly for General Cognitive
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Ability (GCA) from the control group. The childrethat completed the School Age battery were,
however, found to differ significantly from the dool group for GCA. This finding is of relevance as
it fits with previous findings with children bornG3\ at term, that cognitive difficulties become more
apparent with increasing age (Fattal-Valevski gtl#199; Leitner et al., 2000; 2007). As the recear
of Fattal-Valevski et al. (1999) and Leitner et @000; 2007) were conducted with one group
longitudinally, these findings suggested that tleerdase in cognitive scores were not a direct
consequence of the peri-natal experience but sange#xternal such as differences in the task
demands of the cognitive tests used and otherrfaotgpacting on school progression. A full review
of this literature and potential consequences eafobnd in study 1 of this thesis.

More in-depth analysis of the cognitive profileadfildren with RSS was conducted with the
School Age group only, due to the difference intdastructure between the Early Years and School
Age batteries of the BAS-II. As already discusgéd, children with RSS that completed the School
Age battery differed significantly for GCA from tleentrol group children. This reflected the finding
of previous research (Lai et al., 1994; Noeker &IMdann, 2004) that children with RSS are at a
cognitive deficit relative to an age matched cdniymup. The difference between scores here was
similar to that observed by Noeker & Wollmann (2p@4hich was much lower than the score
differences observed by Lai et al., (1994), 10 ygmeviously. These findings can therefore bertake
as further support that any cognitive difficultigisserved in children with RSS are not as significan
as initial research indicated.

A comparison of the RSS and control group scorethe three sub-tests which contribute to
the GCA, verbal ability, non-verbal ability and ph ability, revealed no significant group
differences. It was observed that the RSS groupewepring lower than the control group in all
domains, with the largest between group differesean in the spatial index.

Within group across index analysis revealed orgaifecant difference between indexes for
the RSS group with post hoc analysis showing tkabal ability was significantly better than spatial
ability and while non-verbal ability was not alsigrsficantly better than spatial ability this was
approaching significance. This finding is importand fits in some ways with previous research with

children born SGA at term. The spatial componehth® BAS require good hand eye coordination,
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fine motor skills and grapho-motor control (Elliettal., 1996). SGA children born at term, havaliat
ages been found to have significant neur-developahelifficulties, specifically grapho-motor skills
and motor coordination (Fattal-Valevski et al., 99%eitner et al., 2000;2007). Analysis of the
individual sub-tests which make up the differerderes of the BAS-II revealed that the only core
sub-test which the two groups differed significaritdr was the ‘Recall of Designs’, this task iswer
dependent of good fine motor skills and accuradyilesthe second spatial task, ‘Block Design’, is
less so. This finding adds further support to trguaent that the difficulties that children with 8S
are perceived to have are due to fine motor sdifficulties, this is an area that would need ferth
directed investigation.

While the explanation given above for the lowertigpaabilities in children with RSS is
plausible, the between group comparisons on theleontary items of the BAS-II provide an
alternative further explanation for the difficutieghe RSS children were having on the Recall of
Design task. RSS children scored significantly Iowe the immediate spatial recall task, recall of
digits forwards task and speed of information pssoey task, all tasks, along with the Recall of
Desgin task, require executive functioning. Exe@utiunctions are self regulatory neuro-cognitive
processes that include the ability to inhibit, sBit, plan, organize, use working memory, problem
solve and to maintain a set in order to attain reutgoals (Willcutt, Doyle, Nigg, Faraone &
Pennington, 2005; Seidman, 2006). There is no relseahich specifically assesses executive
functioning in children born SGA at term, thougterd is a body of research which assesses these
factors in extreme low birth weight, and prematgreups. These suggest that not only visual-motor
skills, as has been documented in children born SfEfalso memory and executive functioning are
the most affected areas of cognitive functioningaasonsequence of reduced birth weight and
gestational age (Taylor et al., 2004; Woodward|gt2905). The fact that peri-natal factors have
previously been associated with executive fundtiifficulties, in combination with the findings from
this research that children with RSS have diffiegltwith tasks which rely on executive function,
presents the case that further research shoulamducted to assess executive function in children
with RSS. It is particularly important to find wihetr specific areas of executive function are

impacted, this would offer opportunities for intention with the most at risk children.
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The final finding from this study was that whentbiweight and gestational age were both
independently controlled for, the differences inA>§Zores between the RSS and control groups were
no longer significant. This finding adds furthepport to the arguments above based on the findings
with children without RSS, born low birth weightrematurely and SGA at term. Any effects on
cognitive ability seen in children with RSS areedity correlated to their degree of peri-natal
compromise. This is an important finding, and hame real life application. RSS children with
higher birth weights and gestational ages areliksly to encounter difficulties with their cognrg
profile.

Summary

This research replicates the findings of Noekanv&limann (2004) with children with RSS,
which found that they have a cognitive deficit tieda to an age matched control group, this was
however found to be true only on those childrenr @ gears in this research. This finding fits with
previous findings with children born SGA at term, that younger SGA children do not have
difficulties on cognitive assessments though déffies became apparent with age. The reason for
differences could be predicted to be due to thiemtint task demands for older children in cognitive
assessment. Further findings indicated that RS8rehi were having difficulties with tasks with high
grapho-motor skill demands, and executive functigrdemands, further investigation of these areas
of functioning are recommended as both areas haegiqusly been highlighted as areas of
difficulties in children with aversive peri-natabrmsequences, and in this research birth weight and

gestational age could be seen to be significantiportant in overall cognitive ability scores.
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3.8 Chapter 3: Discussion

The aim of this chapter was to assess the cognievelopment of children with RSS in
comparison to a control group.

Study 1, a systematic review of the long term egaognces of children born SGA at term,
was conducted as one of the main features of RB&8ng born SGA at term. It was hypothesised that
there would be similarities in the cognitive andhéaoural development of children with RSS and
SGA and this could guide the hypotheses made dystiand chapter 4 of this thesis.

The systematic review revealed that children [8@A at term develop cognitive difficulties
through their lives. Studies at early ages (3 yedics not reveal a cognitive deficit in SGA childre
relative to controls, however, cognitive deficiended to be detected at later ages. At all ages, a
neuro-developmental deficit was found in childrearrbSGA, specifically in fine motor, hand eye
coordination, and grapho-motor skills. It couldréfere be hypothesised that the difficulties se®en i
older SGA children were as a consequence of tleiradeveopmental difficulties making it difficult
for them to achieve high scores in testing, as maliance on these skills is put on cognitive testt
an older age than at younger ages.

Study 2 investigated the cognitive profile of dnén with RSS. This study revealed that
overall the RSS group were at a cognitive disacgatelative to the age matched control group,
though this was only true of the RSS children ttmahpleted the School Age battery. The RSS group
were not found to differ from the control group fa@rbal, non-verbal or spatial ability, howevegyh
were found to display a significant deficit in tepatial cluster relative to the verbal cluster.sThi
finding adds support to the hypothesis that chiidneth RSS have a similar cognitive profile to
children born SGA, with any cognitive difficultisgen being due to being born SGA, rather than RSS
as a syndrome. Here RSS children were displayifigulties in the tasks with the highest demand
for grapho-motor skills, and motor control, bothvdiich SGA children had been found in study 1 to
have difficulties with. It was alternatively hypettised that the difficulties the RSS children were
experiencing could be as a result of executivetfanmg difficulties, rather than motor difficulse

When both birth weight and gestational age werdrothed for, it was found that the difference in
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cognitive ability between the two groups reduced aas no longer significant. Overall the findings
from this research study suggest that any cognitiféiculties that children with RSS are
encountering appear to be due to their peri-naia¢mences, rather than a direct consequence of RSS
as a syndrome. This is a largely encouraging figpdinsuggests that those RSS children most at risk
of cognitive difficulties can more easily be degztearly in life, with an increased awareness teadi
to better detection and intervention for difficaki What this research can not conclusively do, is
explain what the exact difficulties they are likaty encounter are, although it can suggest that the
difficulties are either due to fine motor difficids or executive functioning difficulties, this mise
further investigation.

The aim of the following chapter is to furthevéstigate the behavioural profile of
children with RSS. As in study 2 of this chapteg findings from study 1, the systematic review| wi

be used to guide the research hypothesis and fjadin
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CHAPTER 4

THE BEHAVIOURAL PROFILE OF CHILDREN WITH RUSSELL SI LVER SYNDROME

4.1 Overview of chapter

The aim of this chapter was to create a behaviqunadile of children with RSS, this was
further to parental and physician reports of inseehbehavioural problems, specifically increased
incidence of Attention Deficit Hyperactivity Disced (ADHD) and Autistic Spectrum Disorder
(ASD).

Study 3 —The aim of this study was to create a behaviowdilp of children with RSS relative to an
age, gender and SES matched control group. lyitelscreening questionnaire, the Strength and
Difficulties Questionnaire (Goodman, 1997) was usedcompare RSS and control behavioural
profiles. Following the findings of this comparisohyperactivity and inattention was further
investigated. Factors which have previously beemndoto impact on behavioural difficulties,
including birth weight and gestational age, weneestigated to ascertain whether these alone could
account for the difference in cognitive profileween RSS and control groups.

Study 4 - The aim of this study was to investigate the iank of ASD in children with RSS. The
Social Communication Questionnaire (Rutter, Ba8elyord, 2003) was used to screen both RSS and
age and gender matched control children, for socared communication difficulties. Following
findings from the screen, all children that reacheziit-off for further investigation were followeg
using the Autism Diagnositc Observation SchedulerdLet al., 1998). A comparison was made of
those children with RSS that met ASD criteria othbmeasures, and those that did not meet criteria
to look for differences in birth weight, gestatibrage, symptom presentation, treatment and other

factors.
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4.2 STUDY 3

THE INCIDENCE AND DESCRIPTION OF BEHAVIOURAL PROBLE MS AND ADHD IN
CHILDREN WITH RUSSELL SILVER SYNDROME (RSS)

Abstract
Objective: This study was conducted to investigate the belaaioprofile of children with RSS
further to parental and physician reports of inseeBbehavioural difficulties. Particular attentiwas
paid to the increased incidence of ADHD symptoMsthod: The parents of twenty four children
with RSS and twenty four age matched controls cetagl the ESDQ (Goodman, 1997) ADHD-
Rating scale IV (DuPaul et al., 1998). Between gr@omparisons were made for scores on the
scales, and further analysis was conducted to fsepossible causes of the raised scores in 8& R
group. Results: As a whole group, the RSS group parents reporiguifsiantly more behavioural
difficulties than did control parents. RSS parem&se also found to report significantly more ADHD
symptoms, on both hyperactivity/impulsivity andtieation sub-scales of the ADHD rating scale-IV.
Gender analysis revealed that RSS males reportgifisantly more symptoms of
hyperactivity/impulsivity and inattention, while BSfemales reported only significantly more
symptoms of inattention. Controlling for birth whigand gestational age did not reduce the differenc
between RSS and control groups for ADHD symptonm&] aognitive ability was not found to
correlate significantly with ADHD symptoms in chitgh with RSSDiscussion:Children with RSS
were found to display significantly more behavidwd#ficulties than an age matched control group,
and further investigations showed significantly enassymptoms of ADHD. Birth weight and
gestational age alone could not account for theeased levels of ADHD in the RSS group, and it is
thought that post-natal complications play a sigaiit role in increasing ADHD levels, though this

needs further investigation.
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The Incidence and Description of Behavioural Probles and ADHD in Children with Russell
Silver Syndrome (RSS)

There is little known about the behavioural geotif children with RSS although anecdotal
reports have implied that there is a raised leféletavioural problems. The only published research
to date, a meeting abstract, assessed ADHD inrehilgith RSS (Bogdanov, Menassepalmer, Lesser,
Levy & Marion, 1995) and found a higher than expdctADHD incidence.

One of the main symptoms of RSS is being born BimalGestational Age (SGA) at around
term. While low birth weight has been found to besl factor for increased behavioural difficulties
(Hack et al., 2004; Indredavik et al., 2005; O'Keeft al., 2003; Mick et al., 2002; Elgen et aQ02;
Kelly et al., 2001) being born SGA at term has beén found to be a significant risk factor for
behavioural difficulties (O'Keeffe et al., 2003dhedavik et al., 2003; Indredavik et al., 2005hds
been found, however, that children born SGA witktpmatal complications report significantly more
symptoms of ADHD, while those without complicatiodi&l not differ significantly from controls
(Robson & Cline, 1998). Children with RSS are akriof post-natal complications, such as
hypoglycaemia and hypothermia due to their feedifficulties, and poor weight gain, and therefore
may be at an increased risk of developing ADHD.

ADHD background

Attention Deficit Hyperactivity Disorder (ADHD) isa disorder characterized by
developmentally inappropriate levels of inattentiamd hyperactivity (American Psychiatric
Association, 2000). Estimates of the incidence BHD in school age populations range from 5-16%
(Faraone et al., 2003; Biderman & Faraone, 20059awih et al, 1998) with the male to female ratio
for ADHD reported as between 3:1 and 9:1 (Swansah £1998; Milich et al., 2001)

There are reported gender differences in chilavigh ADHD. Girls with ADHD have been
found to display less disruptive behaviours and emamternalizing problems, than do boys
(Biederman, 2002; Levy, 2005), with males morerofteferred to clinical services than females due,
in part, to the greater degree of externalizing anlk breaking behaviours that they display

(Biederman 2002; Levy et al., 2005).
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Those with ADHD are known to be at an increasa#t of having social difficulties in
childhood and are often the last children chosemlag partners (Holowenko, 1999; Biederman,
2005).  Children with a diagnosis of ADHD are alsb high risk of academic failure due to
difficulties maintaining attention in class-roomusitions (Biederman, 2005). In adulthood, ADHD
has been associated with increased delinquencyrgeetion, externalising anti-social disordersl an
substance abuse (Biederman, 2005; Murphy et &@2)20 hese potential consequences highlight the
importance in recognising, as early as possibletkér or not a child is at risk of ADHD.

What causes ADHD?

While there is a strong genetic indication in ADKEaraone & Biederman, 1998; Milichap,
2008; Cantwell, 1975; Morrison & Steward, 1973) ist believed to be multi-factorial with
environmental factors, such as lead exposure (@@ & Eskenazi, 1983; Nigg et al., 1998),
maternal smoking (Mick et al., 2002; Button et &0Q07), complications at birth (Faraone &
Biederman, 1998; Milberger et al., 1997; Sprich4Bumster et al., 1993) and low birth weight (Hack
et al., 2004; Indredavik et al., 2005; O’Keeffeagt 2003; Mick et al., 2002b; Elgen et al., 2004;
Kelly et al., 2001) all being important. Events tthasult in a reduced oxygen supply to the
fetus/neonate for a prolonged period are more\likel be associated with an increased level of
ADHD (Faraone & Biederman, 1998; Biederman & Fama2005), possibly as a consequence of
selective neuronal damage (Swanson et al., 1998).

The aim of the current study is first to provide @verview of the behavioural profile of
children with RSS relative to that of an age matickentrol group. It is hypothesised that RSS
children will display significantly more behaviolinaroblems than do the control group, with the
difficulties being restricted to ADHD symptoms. Eher to the overview a more in depth analysis will
be conducted of ADHD symptoms in children with R®&h the prediction that they will display
significantly more ADHD symptoms, than do the cohtgroup. It is hypothesised that there will be
some gender differences in the incidence of bela&igroblems, with RSS males displaying more

externalising behaviours relative to the controlerathan RSS females.
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Study aims
» Comparison of the behavioural profile of RSS clatdwith a gender and age matched control
group.
» A more in-depth investigation of the symptoms of ADin children with RSS in comparison
to an age matched control group, with emphasiseoider differences.

» Assessment of the impact of age, birth weight axtagional age on behavioural profile.

Method
Participants

Russell Silver Syndrome (RSS)
Parents and children aged 5-16 years with a diagradsRussell Silver Syndrome were recruited
through the CGF. A total of 24 children with RSSeve=cruited to participate in this research.
Control Group

Control group participants were recruited by cofite parents and children at primary and
secondary schools in Birmingham and Worcestershirg through e-mail shots in the School of
Psychology at the University of Birmingham and thgb contacts of the researcher.

Full details of recruitment of participants canfband in section 2.3, chapter 2 of this thesis,
general methodology.

Table 4.1: Demographics of Russell Silver Syndrome group@adtrol group

N Birth weight (g) Gestational Age (weeks) Test Age (months)
M (SD) M (SD) M (SD)
Russell Silver 24 1920.50 (595.33) 37.04 (3.46) 117.00 (38.72)
Syndrome (12 male, 12 female
(RSS)
Control 24 3496.00 (446.01) 39.54 (1.06) 116.63 (36.62)
(12 male, 12 female

Measures and procedure

All parents of children participating in this reseh completed the Extended Strength and

Difficulties Questionnaire (ESDQ; Goodman, 19970 éime Attention Deficit Hyperactivity Disorder

Rating Scale-IV Home version (ADHD-IV; DuPaul et, d1998). Questionnaire measures were sent to
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parents to complete and returned to the resear8hashildren also completed the BAS-II (Elliott et
al., 1998; full results from this measure are regmbrin Study 3 of this thesis). Full details of the
measures used here can be found in Chapter 2sahtisis, general methodology.
Results

Kolmogorov Smirnov Z tests revealed that the deds normally distributed and box plot
analysis did not reveal any outliers, thereforeapaatric analysis has been used throughout. Due to
the number of comparisons to be made, it would dhgsable to use a conservative, bon ferroni
corrected alpha to reduce the chance of type ¥srhowever, due to small sample size this would

increase the probability of type 2 errors. It waeréfore decided to use an alpha of 0.05 thorughout

Extended Strengths and Difficulties Questionnadt8Q; Goodman, 1997).
Whole group comparison

A two factor (group and gender) multivariate as@yof variance (MANOVA) was
conducted to determine whether RSS children disglaypore behavioural problems than control
group children and to assess for gender differenBesause the user guidelines for the SDQ
(Goodman, 1997) state that the Total Difficulti@dcalation should not include scores from the Pro-
Social sub-scale, therefore this was excluded ftieenMANOVA. The multivariate tests for group
was found to be significant (F(4, 39)=4.97, p=0)0&ighough the multivariate test for gender was not
found to be significant (F(4, 39)=2.37, p=0.07)eTihteraction between group and gender was not
found to be significant (F(4, 39)=1.95, p=0.12).nik&riate analysis, revealed that the RSS group
reported significantly more emotional difficultied(1,46)=5.21, p=0.03), conduct problems
(F(1,46)=5.41, p=0.03), peer problems (F(1,46)=6£20.02) and hyperactivity (F(1,46)=18.62,
p=0.000) than did the control group.
Males

A one factor, group (RSS or Control) MANOVA was dosted, comparing RSS and control
males only and this was found to be significant(F9)=4.20, p=0.02). Univariate analysis revealed
significant group differences for Hyperactivity 4£19)=14.61, p=0.001) and Peer Problems

(F(4,19)=5.36, p=0.03) (see table 4.2 for full aut}p
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Females

A one factor, group (RSS or control) MANOVA was doted, comparing RSS and control
females only, this was not found to be significéif4,19)=2.39, p=0.09). Univariate analysis only
revealed a significant group difference for emadioproblems (F(4,19)=7.02, p=0.02) (see table 4.2

for full output).

Table 4.2: Univariate analysis comparison of RSS males (N=i®®) control males (N=12) and RSS females
(N=12) and control females (N=12) group for SDQsaa#be and total score.

Male RSS Male Female Female
Control RSS Control
l\/’LSSlIZZ)) M (SD) MANOVA M (SD) M (SD) MANOVA
= N=12 N=12 N=12
F p F p
. 4.00 2.50 .
Emotional (2.86) 1.25(2.18) 0.27 061 (2.65) 1.67(1.32) 7.02 0.02
Conduct 1.83(1.7) 0.92(1.78) 4.08 0.06 2.0 (2.0p.56 (1.01) 1.67 0.21
Hyperactivity 4.5 (2.84) 1.75(2.34) 14.61 0.001* (g'gg) 2.44(1.42)  6.69 0.17
3.92

Peer Problems 2.0(2.17) 1.25(1.37) 5.36 0.03* (2.23) 1.0 (1.66) 1.03 0.32

*=p<0.05
Impact Supplement

Parental reports from the impact supplement of SB¥) were converted to band scores
according to the guidelines set out by Goodmanr.g{1®97). Those with a score of 0 were rated as
'no reported problem’, a score of 1-2, 'possiblea®ural problem' and a score of 2+, 'a definite
behavioural problem'. A chi square analysis was ttunducted comparing the RSS group and control
group.

This showed a significant group difference (chi=30.<0.001) with RSS parents reporting
definite behavioural problems more than controlepts (see table 4.3). A further analysis was
conducted splitting the groups by gender, thesealed that for neither the males (Chi=4.52, p=0.10)
or females (chi=5.14, p=0.07), were the RSS paréisd to report more definite behavioural

problems than control parents (see table 4.4).
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Table 4.3:Chi square comparison of RSS (N=24) and contro@=whole group for SDQ impact supplement.

Definite problem Possible Problem No Problem
RSS 12 2 10
Control 5 0 19
Chi-square Chi=0.933, p<0.01*

*=p<0.01

Table 4.4: Chi square comparison of RSS males (N=12) and comales (N=12) and of RSS females (N=12)
and control females (N=12) for SDQ impact suppletmen

Male Female
Definite Possible No Definite Possible NO
RSS 7 1 4 5 1 6
Control 3 0 9 1 0 11
Chi square Chi=4.52, p=0.104 Chi=5.14, p=0.07

ADHD Rating Scale — IV (DuPaul et al., 1998).

The data from the ADHD rating scale-IV was anatlyasing a two factor MANOVA (RSS or
Control; male or female). The analysis revealedetiveas a multivariate difference between the two
groups, RSS and Control, that was unlikely to be thusampling error (F(2,45)=10.78, p<0.001),
however no effect of gender was detected (F(2,458;®=0.60).

Univariate analysis was conducted to compare R8& eontrol groups on the two
contributing DVs (inattention and hyperactivity/ioipivity). The univariate analysis revealed a
significant effect of group for inattention (F(2)421.96, p<0.001) and hyperactivity/impulsivity
(F(2,45)=11.12, p=0.002).

Although no effect of gender was found in the abawalysis, this only reveals that overall
males and females did not differ significantly foattention and hyperactivity combined. Further
analysis is necessary to assess for the simpletefier males and females separately.

Male

The male only data was analysed with a one fad®NOVA (RSS or Control). The analysis
revealed a multivariate difference between the gnaps, RSS and Control, that was unlikely to be
due to a sampling error (F(2, 21)=7.20, p=0.00B)e analysis revealed a significant effect of group

for inattention (F(1,22=14.01, p=0.001) and hypgvég/impulsivity (F(1,22)=9.03, p=0.007).

104



Chapter 4: Study 3: The Incidence and DescriptibBe&havioural Problems and ADHD in
Children with Russell Silver Syndrome (RSS)

Female

The female only data was analysed with a one faRtANOVA (RSS or Control). The
analysis revealed there was a multivariate diffeeelbetween the two groups, RSS and Control, that
was unlikely to be due to a sampling error (F(221§9, p=0.04). Univariate analysis, revealed a
significant effect of group for inattention (F(1)2Z.89, p=0.01) but not for hyperactivity/impulgivi
(F(1,22)=2.72, p=0.12).
Age as a confounding factor

It has previously been shown that ADHD symptoms dacrease with age (DuPaul et al.,
1998). To this point in the analysis, age of pgytints has been controlled by age matching RSS and
control participants. However, before further ges is carried out, an effect of age needed to be
assessed for, as this may need to be controlledCorrelations were conducted between total
difficulties and age (r=0.027). The correlationgeviound to be weak, therefore any effects reported
from this point are not likely to be confoundedthg age of the child, and the age of the child does
not need to be controlled statistically.
Birth weight

Birth weight has previously been found to be mdato an increased incidence of ADHD
symptomology (Hack et al., 2004; Indredavik et 2005; O'Keeffe et al., 2003; Mick et al., 2002;
Elgen et al., 2004; Kelly et al., 2001) and a niegatorrelation was found here between birth weight
and total ADHD difficulties (r=-0.44, p=0.002). Theata met all assumptions to perform an
ANCOVA, and this was conducted with birth weightaasovariate, this showed that there was still a
significant difference between groups for total ADHlifficulties (F(1,45)=7.93, p=0.007). It can
therefore be confirmed that birth-weight cannotoairt for the increased ADHD difficulties found in
the RSS group.
Gestational Age

Gestational age has previously been found to la¢edkto an increased incidence of ADHD
(Lou, 1996). A significant negative correlation wimsind here between gestational age and total
ADHD difficulties (r=-0.33, p=0.02). The data mdk @ssmptions to perform an ANCOVA, and was

conducted with gestational age as a covariate, rthisaled that even when gestational age was
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controlled there was a significant group differerfoe total ADHD difficulties (F(1,45)=12.73,
p=0.001). This finding suggests that gestationa agn not account for the increased ADHD
difficulties found in children with RSS.
ADHD level and cognitive ability

ADHD is known to be associated with an increasedell of academic failure as a
consequence of lack of attention in classroom sitna (Biederman, 2005) and this in turn could
impact on performance in cognitive testing. A vevgak, non-significant, correlation was found
between General Cognitive Ability (GCA), from thé\8-11 (results reported previously in Study 2 of
this thesis) and ADHD total difficulties (r=-0.35)hich suggests that cognitive ability is not being
impacted in the RSS group by an increased levAlDiiD symptomology. Further correlations were
conducted between ADHD total difficulties and verakility (r=0.122), non-verbal ability (r=-0.073)
and spatial ability (r=-0.078), again ADHD diffi¢iés were not found to correlate with a specifigaar

of cognitive functioning.

Discussion

A comparison of the behavioural profile of childrborn RSS and an age matched control
group revealed a significantly increased incidemfe parentally reported, Total Behavioural
Difficulties in the RSS group. Sub-scale analysigealed that the two groups differed significantly
for reported hyperactivity, emotional problems, d@oct problems and peer problems, with parents of
RSS children reporting more symptoms of all probleshaviours than did control group parents. It
was also found, using the SDQ impact supplemeast, slgnificantly more parents of RSS children
felt their children had definite behavioural diffides than did parents of control group childrés.
there are currently only anecdotal reports of iase&l behavioural problems in children with RSS, it
is unlikely that these findings reflect responsgsbthough there does remain the possibility tI&$ R
children with the most behavioural problems, areatiely to have participated in this research.

Overall, males and females were not found to diignificantly for behavioural problems,
however, further analysis conducted compared R$iScantrol males and RSS and control females.

For males, a significant between group differen@es viound for behavioural difficulties, though,
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univariate analysis revealed that the two groupg differed significantly for reported peer problem
and hyperactivity. The RSS females, however, wetgound to differ significantly from the control
group, for total behavioural difficulties, thoudhely were found to display more emotional problems
than were control children.

Females, in general, have been found to displayerfeexternalising behaviours of
hyperactivity, and this may be why ADHD is lessgtiased in females than males (Biederman et al.,
2002; Levy et al., 2005). As the inital questiomaaised here, the SDQ, was only very brief with 5
guestions assessing the diverse concept of inmtteand hyperactivity, it was important to assess
both the hyperactivity/impulsivity and inattenticomponents of ADHD in males and females with
the more extensive questionnaire, the ADHD raticejes-1V (DuPaul et al., 1998). This revealed, as
expected, that both RSS males and RSS females nepogting more symptoms of ADHD than
control groups, however, in females this was lichite more symptoms of inattention, while males
displayed more hyperactivity/impulsivity and inattien.

When divided according to gender, neither par@itRSS males nor females reported
behavioural difficulties which significantly impast on their day to day life to a greater extenhtha
was reported by control group parents. This wapitkeshe fact that, as a whole group, parents
reported that they felt that children with RSS weignificantly more disadvantaged. This finding
suggests that there is no gender bias in how mapenteive the influence of behavioural difficidtie
which is surprising. RSS males were found to displere hyperactivity than the control males, an
externalising behaviour, which is usually assodatéth an increased referral bias because the
problems are seen as a cause for concern. It \wasfoine expected that parents of RSS males would
report significantly more impact of behaviouralfigiilties on day to day life, however this was not
found to be the case.

Further investigations of the ADHD reported harechildren with RSS, revealed that birth
weight, reduced gestational age and, in turn, degf@renatal growth compromise, were found to be
significantly correlated with total ADHD score, hever when the RSS and control group total
ADHD scores were again compared, while statisgoadintrolling for birth weight or gestational age,

they continued to differ significantly. Low birtheight alone therefore can not be the cause of the
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increased ADHD seen in the RSS children here. Wais largely as expected, as previous research
with children born SGA at term, failed to find aetdit link between birth weight at term and increlse
attention difficulties (Indredavik et al., 2005;@). What was found to be critical, however, was th
immediate postnatal expreience (Robson & Cline,8),98pecifically reduced oxygen and nutrient
supply for a prolonged period (Faraone & Biederni#98; Biderman & Faraone, 2005), have been
found to be more important in the development ofHED While children with RSS are generally
born at term, they, as part of the syndrome, nesdviyays report early life complications particwarl
in feeding which is evidenced by the fact that tlaeg often tube fed immediately post-natally to
counter their poor feeding. Poor weight gain ptiigdcen with RSS at an increased risk of post-natal
complications. The complications that they experggrowever, differ from child to child, with birth
weight not being a direct indication of the comations they will experience; post natal
complications rather than birth weight may be advendication of expected ADHD in RSS children.

In this research, the cognitive abilities of chéld with RSS were not found to correlate with
the parentally reported incidence of ADHD symptortsmay have been expected that increased
ADHD symptoms would have been associated with @se@ cognitive ability as evidence suggests
that ADHD can cause reduced concentration in cleifis an overall deficit to cognitive abilities
(Biderman, 2005). Cognitive ability may not howeveve been the appropriate measure to assess
whether ADHD levels were having a significant impam the child’s development, academic
achievement may have been more appropriate. Egquallthis research only parental reports of
ADHD have been used, this is a weakness in the adetbgy as it has been found that the best
reports of children’s ADHD level would be when bgihrents (home) and teacher (school) ratings
were combined (DuPaul et al., 1998). Findings fvare only be taken to describe home experience,
and it can not be ruled out that school behaviswignificantly different for the child and this uld
be the most relevant to their cognitive and acadel@velopment.

45-94% of those with Attention Deficit HyperactiviDisorder (ADHD) have been found to
manifest more emotional, personal, family and pgesonal functioning problems than do controls

(Biederman, 2005; Hurtig, 2007). It can be hypagegsthat the significant increase in peer problems
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in males with RSS and emotional problems in femaleay be secondary to their increased

difficulties caused by reduced attention and ineeeshyperactivity.

Summary

The most significant behavioural difficulty repedt in children with RSS was
hyperactivity/inattention, although other behavadudifficulties were detected, these may be
secondary to increased symptoms of ADHD (Bieder@805; Murphy et al., 2002).

While both males and females were found to reggrtificantly more symptoms of ADHD,
there were, as expected, some gender differencdsle \WWhales reported more symptoms of
hyperactivity/impulsivity and inattention, RSS fdemwere only found to report significantly more
inattention, an internalising behaviour.

Low birth weight and reduced gestational age weund to be significantly related to the
increased incidence of ADHD in children with RS8Swever, when this was controlled for the RSS
children were still found to display significanttjore symptoms of ADHD. What could not be
controlled for in this study, and may be criticial,the post natal complications experienced by the
participating children with RSS.

Finally, reported ADHD symptoms were not foundcmrrelate with the general cognitive
ability of children with RSS, this suggests that AD symptoms are not having a direct impact on
cognitive ability, though this may be due to anpma@priate measure, or the use of only parental
reports of ADHD, and not teacher reports.

Overall, the findings of this research are thdtdcbn with RSS are at an increased risk of
ADHD, not as a consequence of birth weight or redugestational age, although post-natal

complications may be critical.
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4.3 STUDY 4

AUTISTIC SPECTRUM DISORDER AND RUSSELL SILVER SYNDR OME (RSS):
INCIDENCE AND RISK FACTORS

Abstract
Objective: Parents and physicians have anecdotally reportaisad incidence of ASD in children
with RSS. This research aimed to estimate the émud of ASD in RSS and, further to this, to assess
whether those with RSS and ASD formed a homogegougp. Method: Parents of children with a
diagnosis of RSS completed the SCQ screening guestire, those who scored <15 on this were
followed up using the ADOS-G as a further indicadbASD. Those with RSS that met ASD criteria
on both measures were then compared on a numhksgnedgraphics with those with RSS without
ASD. Results: A sub-group of four children were found to have R&%l to meet ASD criteria,
estimating the incidence of ASD in RSS to be apipnaiely 1.6 in 10. Those with ASD-RSS were
not found to differ significantly from the rest tife group on any demographic factdbéscussion:
The incidence of ASD is raised in children with RS$i0se with RSS and ASD could not be
differentiated from those with RSS without ASD RES symptom presentation or pre-natal or birth
factors. It is hypothesised that those with RSS-A®&idld have displayed the milder ASD phenotype,
often seen in relatives of children with diagnoge®D, but RSS is acting as a trigger for this to

become diagnosable ASD.
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Autistic Spectrum Disorder and Russell Silver Syndome: Incidence and Risk Factors

The incidence of Autistic Spectrum Disorder (ASBpecifically Asperger's syndrome, in
children with a diagnosis of RSS has anecdotallgnbeeported by physicians to be higher than
expected in the general population. This researobdito explore first of all whether the inciderafe
ASD was raised in comparison to the expected rathé general population and further to look for
potential clues as to why this is the case.

A recent estimate of the incidence of ASD in tlemeyal population is 6.7 in every 1000
people (Centre for Disease Control and Preventiothe US, 2007). There is known to be a large
genetic component to the incidence of ASD, withighér concordance in monozygotic twins than
dizygotic twins (Bailey et al., 1995) and high #ilgl incidence (Gillberg & Coleman, 2000;
Chakrabarti & Fombonne, 2001; Spence, 2004; Zhaal.eP007). The inheritance of ASD is not
simple, and there are thought to be up to 15 gewesved (Risch et al., 1999) with the broader ASD
phenotype seen in 1 in 5 relatives of children witBD (Rutter, 2005) resulting from only a
proportion of the genes being abnormal in thessivels.

A small proportion, approximately 10%, of those¢hna diagnosis of ASD also have a known
genetic disorder such as Tuberous Sclerosis (T8&gjle X syndrome, Prada-will/Angelmann
syndrome and Smith-Lemli-Opitz syndrome (GillbergG®leman, 2000; Muhle et al., 2004). This
research proposes RSS is an additional disordetwiia risk factor for increased ASD.

Wiznitzer (2004) proposed three hypotheses foinbeeased incidence of ASD in those with
TSC. First Wiznitzer (2004) proposed that the abrargene in those with TSC could be directly
impacting on brain development, particularly in theeas thought to be dysfunctional in ASD.
Alternatively, a direct interaction between the T§€he and an ASD susceptibility gene could be
causing the increased ASD incidence. The third thg®is, and thought to be the most likely in the
case of TSC, is a non-specific brain dysfunctioraa®nsequence of the TSC complex, specifically
the seizures seen in children with TSC or tubeatioa. Similarly it has been proposed that the
association between ASD and Fragile X Syndrome jFtfild be brain dysfunction as a result of

low levels of FMRP, a protein critical for normaiain development (Hatton et al., 2006). However,
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in the case of FXS it has also been suggestedhibatSD is not true autism but brain pathology with
similarities to that seen in ASD with overlappinghlavioural profiles (Cornish et al., 2007).

An increased incidence of ASD in RSS could alsodbe to any of the three hypotheses
Wiznitzer (2004) proposed for TSC. While RSS is asgociated with seizures or tuber development,
as is seen in TSC, or a specific protein defidtseen in FXS, it is associated with an increaseel |
of pre and peri-natal complications as a resuthefsyndrome. Some pre and peri-natal factors have
been found to be risk factors for ASD.

Being born small for gestational age has beencégsd with a two fold increase in the
incidence of ASD (Larsson et al.,2005; Hultmanlet2002) and other risk factors include increased
maternal age (Croen et al., 2007; Glasson et @04;2Hultman et al., 2002; Kolevzon et al., 2007;
Larsson et al., 2005), prematurity (Williams et @007; Cryan et al., 1996), low apgar score at 5
minutes (Hultman et al., 2002; Kolevzon et al., 208nd caesarean section delivery (Maimburg et
al., 2006; Glasson et al., 2004). All of these dextare associated with an increased incidence of
complications, such as reduced nutrient supplyuaged oxygen supply and environmental insults
during pregnancy, labour and delivery and it hasnbproposed that these complications during
critical periods are sufficient to cause brain dgenavhich can result in ASD like behaviours.
Alternatively, it has been suggested that the audit brain insult, in those with a proportion okt
ASD genes, causes the symptomology to become allipisignificant, where it may have been the
broader phenotype (Hultman et al., 2004; Volkr28Q7). This pattern of interaction would be likely
to result in the lesser variants of autism e.g.eAger's syndrome, and would be consistent witlgh hi
risk of the broader phenotype in relatives (Volkn207).

The first aim of this research is to report theidence of ASD in a RSS population. Further to
this, those who meet criteria for ASD will be comgzato the remainder of the RSS group to see if
they form a homogenous group for pre and peri-ridtatacteristics, RSS symptomology or for one of

the genetic mutations seen in RSS.
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Study aims
» Compare the incidence of social and communicatitiitulties in children with RSS and an
age and gender matched control group.
* Investigate the incidence of ASD in children witB®R
* Investigate whether children with RSS that medegsa for ASD form a homogenous group

relative to other children with RSS.

Method

Participants
Russell Silver Syndrome (RSS)
Parents and children aged 5-16 years with a diagradsRussell Silver Syndrome were recruited
through the CGF. A total of 24 children with RSSeve=cruited to participate in this research.
Control Group

Control group participants were recruited by cotite parents and children at primary and
secondary schools in Birmingham and Worcestersin@ through e-mail shots in the School of
Psychology at the University of Birmingham and tigb contacts of the researcher.

Full details of participant recruitment can be fdum section 2.3, chapter 2 general
methodology, of this thesis.

Table 4.6: Demographics of Russell Silver Syndrome group@aditrol group

N Birth weight (g) Gestational Age (weeks) Test Age (months)
M (SD) M (SD) M (SD)
Russell Silver 24 1920.50 (595.33) 37.04 (3.46) 117.00 (38.72)
Syndrome (12 male, 12 female
(RSS)
Control 24 3496.00 (446.01) 39.54 (1.06) 116.63 (36.62)
(12 male, 12 female

Measures and procedure

Parents of all children that participated in ttésearch completed the Social Communication

Questionnaire (SCQ; Rutter, Bailey & Lord, 2003gaeturned this to the researcher. At this point
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any child scoring greater than 15 on the SCQ watacted. A home visit was arrange with these
children, during which they completed the Autisnagnositc Observation Scale- Generic (ADOS-G;
Lord et al., 1998) with a trained professional. glliildren were also visited at home, on a separate
occasion, during which they completed the BAS-Illi¢E et al., 1996). All children <8 years
completed the early years battery, while those ye&8rs completed the school age battery. Full
findings from the BAS-II can be seen in Study 3ha$ thesis. Full details of the measures usetigm t

study can be found in Chapter 2, general methogolaitthis thesis.

Results
Comparison of the RSS and control group on the &aflsub-scales.

Kolmogorov Smirnov Z tests showed that total SCQras for each group were normally
distributed, however the distribution of contrilmgi factors, social ability, communication and
repetitive behaviours were not normally distributbdrefore, total SCQ scores were compared using
parametric analysis, but sub-scale scores wereobwared using the non-parametric comparison,
Mann-Whitney U with an alpha of 0.05.

RSS children were found to score significantlghgr on the SCQ than did control children
(t=3.53, p=0.002). It can be taken from this thHatdren with RSS are encountering more social and
communication difficulties. Follow up analysis ugithe non-parametric Mann-Whitney U, revealed
that while overall, the RSS group were displayimgnsicantly more communication difficulties
(z=3.84, p<0.000) and repetitive behaviours (z=3450.002), they were not found to display
significantly more social difficulties (z=1.66, p£9).

Follow up analysis

The SCQ guidelines (Rutter et al., 2003) recomntbeduse of a cut-off total score of 15 on
the SCQ for further investigation. Total SCQ scovesre assessed and revealed that six RSS
participants met criteria for further investigatiamhile none of the control group scored >15 on the
SCQ (see table 4.7).

It was proposed that all those who scored >15 enSG6Q would be followed up using the

ADOS-G. However, of the six RSS participants whored >15 on the SCQ, two had already
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received a diagnosis of Asperger's Syndrome andigamot require follow up. In addition it was
impossible to visit one child (18) as they had ntbaevay from the area after completion of the SCQ,
so they were therefore excluded from any furthealyesis. The remaining three participants who
scored >15 on the SCQ completed the ADOS-G.

Table 4.7 :Participant scores on the SCQ

Participant No. Gender RSS group Age matched abgtoup
1 M 19* 4
2 F 2 0
3 F 0 2
4 F 2 0
5 M 4 0
6 F 5 4
7 F 17* 2
8 M 16* 0
9 F 11 0
10 M 32** 0
11 M 10 4
12 F 5 2
13 M 3 5
14 F 4 10
15 F 1 0
16 M 28** 2
17 M 4 4
18 M 28* 2
19 M 8 4
20 F 6 4
21 M 3 4
22 M 7 0
23 F 2 1
24 F 7 4

*=Score above 15 without an ASD diagnosis
**=Score above 15 with an ASD diagnosis

Two of the three children who completed the ADOSv&e found to meet ASD criteria on
both the SCQ and ADOS-G (see table 4.8) which shtvasthe female that was followed up only
scored 2, while the two males both scored aboveuheff of 4 for Asperger's syndrome, with the 7

year old male also scoring >6, and therefore mgetiiteria for Autism.
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Table 4.8: ADOS-G breakdown of output for the three childveimich were further investigated.

Male, 7 years Female, 10 years Male, 12

years
Communication
Stereotyped/idoiosyncratic use of words or phrases 0 0 1
Reporting of events 2 0 0
Conversation 0 0 0
Descriptive, conventional, instrumental of. 0 1
informational gestures
Total (>3 - AD, >2 — AS) 3** 0 2*
Reciprocal social interaction
Unusual eye contact 0 0 2
Facial expressions directed to others 0 1 1
Insight 2 0 1
Quality of Social Overtures 2 0 1
Quality of Social response 1 0 1
Amount of reciprocal social communication 1 0 0
Overall quality of rapport 1 1 1
Social total (>6 — AD, >4 — AS) 7** 2 7**
Communication and social total (>10 — AD, >7 — AS 10** 2 9*

*> cut off for ASD, **>cut off for AD

Of the 24 RSS children who participated in thissegsh, four were found to meet ASD criteria, two
on both SCQ and ADOS-G and two had received a floAS® diagnosis. The estimated prevalence
of ASD in RSS, based on these research findings6ifn every 10 RSS children.
Comparison of the Non-ASD RSS group with ASD R&$gr

For the following analysis, the two participanthio had received formal diagnosis of
Asperger's syndrome were grouped with those whoAS&: criteria on both the SCQ and ADOS-G
to create a small ASD RSS group (N=4). The chil®whet only ASD criteria on the SCQ was
grouped with the rest of the remaining RSS grougréate a non-ASD RSS (N=19).

Between group comparisons, ASD-RSS and non-ASD R&®$e conducted using Mann-
Whitney U, due to the uneven group sizes, and qiduse analysis where appropriate. A conservative
alpha of 0.001 was employed to reduce the riskme tL errors due to multiple comparisons.

The two groups, Non-ASD RSS and ASD RSS, were cosdpi® the remainder of the group
to see if they formed a homogenous group for birtight, gestational age and maternal age, as these
were all factors previously found to be importamtthe development of ASD. It can be seen, from
table 4.9, that the two groups did not differ siigiaintly for any of these factors.

The two groups, non-ASD RSS and ASD RSS, were@stmared to see if they differed for

incidence of diagnosis of MatUPD7, again the twaugis were not found to differ (see table 4.9).
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Lastly, the non-ASD RSS and ASD RSS, groups wenepared to see if they differed for the
incidence of RSS symptom presentation, specificaslymmetry and facial features, once again the
ASD RSS group were found to be comparable to timeA®D RSS group (see table 4.9).

Table 4.9: Mann Whitney U and Chi Square comparisons of chiaratics of ASD-RSS (n=4) and non-ASD
RSS (N=19) groups.

Non-ASD RSS ASD RSS

M (SD) M (SD) Z/chi p

N=19 N=4
Birth weight (g) 1811.95 (624.91) 2316.25 (118.42) 2.07 0.04
Gestational age (weeks) 36.74 (3.66) 37.75 (2.63) 340 0.74
Maternal Age (months) 396.75 (58.49) 340.75 (25.18) 1.80 0.08
Positive for MatUPD7 7 1 - -
Negative for MatUPD7 8 0 - -
Never been assessed for 4 3 i )
MatUPD7
Asymmetry (%) 12 (63%) 2 (50%) 0.49 0.49
Facial features (%) 16 (84%) 3 (75%) 1.02 0.31

Impact of ASD on cognitive ability

The cognitive ability, taken from the full assessimusing the BAS-II, reported in Study 2 of
this thesis, of the non-ASD RSS and ASD RSS gromgre compared using a Mann-Whitney U
analysis, this revealed that the overall cognitibdity of the two groups did not differ significty
(z=1.02, p=0.310).

Discussion

Initial comparisons were conducted comparing thamseores of the RSS and control groups
on the Social Communication Questionnaire (SCQteRugt al., 2003). These revealed that overall
the RSS group were displaying more social commtioicadifficulties than the control group,
however, these comparisons were only significantcammunication and repetitive behaviours and
not social behaviours. Analysis of individual ssrevealed that the differences found between the
two groups were most likely due to a small numidgpanticipants scoring particularly highly on the

SCQ, rather than a general group effect. Furthalyais was conducted, separating those who scored
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> 15 on the SCQ and further investigating thesdHerpresence of ASD using the ADOS-G (Lord et
al., 1998).

The research revealed an incidence rate of ASD&frnlevery 10 children, or 160 in every
1000, with a diagnosis of RSS. This is far highwant the recent reported prevalence rate in the
general population in the US of 6.7 in 1000 (CembreDisease Control and Prevention in the US,
2007), almost a 25 fold increase.

One participant who met initial screening criteiaga ASD, using the SCQ, in this research
was not followed up and was excluded from the fanadlysis, had they been assessed the incidence
rate may have been even higher than can be reptirteghossible that there was a recruitment nas
the RSS group, with those with the most behavioprablems consenting to participate. However,
RSS as a syndrome is rare, with reported incidesfcbetween 1 in 50,000 and 1 in 100,000
(Anderson, Viskochil, O’Gorman & Gonzales, 2002yk#es & Hoang-Xuan, 2002). Using a mid-
point calculation of 1 in 75,000 it can be estindatieat there are at any one time approximately 120
children aged between 5 and 16 in the UK with R&8&ll these were tested and still only the four
detected in this research met criteria for an AB®ihcidence of ASD in RSS would still be 3.3 in
100 or 33 in 1000, a 5 fold increase on the inaidereported in the general population. It can
therefore be summarised that RSS is a risk faoctoAED.

The ASD reported in the RSS population here, iatalhe high functioning end of the autistic
spectrum. The cognitive ability of children with 8®as been assessed, using the British Ability
Scale-ll (Elliott, Smith & McCulloch, 1996), as pasf the larger project (see study 2). Here the
general cognitive ability of children with RSS magtASD criteria was compared with the cognitive
ability of those not meeting ASD criteria. Cogn&inability was not found to differ significantly
between those with ASD and those without, with bgithups having a mean cognitive score >100.
Further support for the mild presentation of ASDR$S can be seen in the fact that the two
participants that met ASD criteria on two sepamdesessments had not been sufficient cause for
concern at home or in school to be assessed for, ABier than as part of this research.

Once the anecdotally reported increased inciderfcd3D in children with RSS was

established, this research compared those RSS-AEDitse RSS-Non-ASD, to see if the ASD
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group formed a homogenous group either with refardo pre or peri-natal insults, RSS symptom
presentation or genetically.

ASDs have been associated with specific pre ariehpgal insults including being born Small
for Gestational Age (SGA; Larsson et al., 2005; thhan et al., 2005), being born prematurely
(Williams et al., 2007; Cryan et al., 1996), andiihg an increased maternal age (Williams et al.,
2007; Glasson et al., 2004; Hultman et al., 200@ekzon et al., 2007; Larsson et al., 2005).

One of the clinical symptoms of RSS is being bo®ASBeing born SGA has previously
been associated with a two fold increase in thalémce of ASD (Larsson et al., 20002; Hultman et
al., 2005). It was hypothesised therefore thas ithe degree to which birth weight is compromised
that is key to the presence of ASD, with those ®mallest for gestational age being at the biggest
risk. All those in the RSS group here were born S@i¢h the birth weight of ASD-RSS not differing
significantly from that of the non-ASD RSS groupistsuggests that degree of reduced birth weight,
and the potential consequences of this, cannouatdor the cases of ASD found here.

Although the majority of those with a diagnosisR$S are born at term, a small percentage
are born prematurely, due to concern for theiraiutterine growth. Prematurity has been associated
with an increased prevalence of ASD (Williams et &007; Cryan et al., 1996), so it was
hypothesised that the RSS-ASD group would be thbae had been the lowest gestational age,
however the gestational age of those with RSS-ASB mot found to differ significantly from that of
those in the RSS non-ASD group.

A final factor assessed which has been consisténtiyd to be associated with an increased
risk of ASD is increased maternal age (Williamsakt 2007; Glasson et al., 2004; Hultman et al.,
2002; Kolevzon et al.,, 2007; Larsson et al., 2005)could be hypothesised that the added
complications associated with increased maternal aguld be acting in combination with the
complications implicit in being born with RSS; hehmwever, the maternal age of those with ASD-
RSS was not found to be significantly differentifrthe rest of the RSS group.

Pre and peri-natal factors which have been assuciaith ASD in the past have not been

found to be sufficient alone to differentiate th&RASD group from the remainder of the group,
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however, the RSS-ASD is small relative to the m@BS group and had this group been larger
significant differences may have been detectedhese factors.

The RSS-ASD group were not found here to createraojenous group in RSS symptom
presentation, two of the four showed body asymmeing three of the four were described as having
different facial characteristics, this was repréative of the variation in symptom presentationnsee
across the RSS group as a whole

Transmission of ASD is not a simple genetic inla@ge pattern and there are multiple genes,
possibly up to 15, involved (Risch et al., 200Reports of the broader ASD phenotype in relativies o
those with ASD (Rutter, 2005; Volkmar, 2007) sudgdhlat having only a proportion of the genes
found in those with ASD results in a milder phempatyWitzner (2004) proposed that in other genetic
syndromes, such as TSC, the genetic mutation adedcivith the disorder could be acting directly
with genes associated with ASD. Alternatively awviemmental insult may be sufficient to cause
brain damage in an individual, causing them toldispSD behaviours, when without the insult they
may only have displayed the milder phenotype. Tishanism of transmission would be associated
with the lesser variants of autism e.g. Asperganglrome, and would be consistent with a high risk
of the broader phenotype in relatives (Volkmar, 200

MatUPD7 has been found in approximately 10% ofdrkih with RSS (Hannula, Kere,
Pirnen, Holmberg & Lipsanen-Nyman, 2001; Hitchétsal.,2001; Kotzotet al.,1995), a further 35-
40% may have a diagnosis of epigenetic mutatiochobmosome 11pl15 (Eggermah al., 2006;
Schnoerret al., 2006). Unfortunately, as the second finding islyaiecent, the majority of children
with RSS have not been assessed for it and, althaugatUPD7 is a well established genetic cause
of RSS, there is still a large proportion of chédrwho although having a diagnosis of RSS have not
been assessed for MatUPD7, this was one of the lim@tations of this research.

In the subgroup of children with RSS-ASD involvedthe research here, only one had been
assessed for MatUPD7 and they were found to bdiymdbr the mutation. Therefore a genetic
interaction with the matUPD7 cannot be excludedhascause for the increased rate of ASD in the
RSS group. However, being MatUPD7 RSS alone isfficgnt as the cause for ASD as several of

the other members of the non-ASD-RSS group alsattiadgenetic mutation. It is important, in the
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future, for the karotype of all those in the RSSEAGoup to be investigated with the hypothesis that
they will all have MatUPD?7. If this is not found be the case the pre and peri-natal experiencenwhic
form part of RSS could be hypothesised to be thle factor for ASD in children with RSS. To
further support this as the cause of the ASD in R&S®eening of immediate, and possibly the
extended family, of children with RSS should revadiigher incidence of broader ASD phenotype
behaviours in the relatives of those with RSS-ASD.
Summary

In summary, RSS was found to be a risk factor f&DA The mechanism by which this
occurs, does not appear to be non-specific braimda as a consequence of associated risk factors of
the RSS as proposed at the most likely mechanishs@. It is hypothesised that children with RSS-
ASD already have a susceptibility to ASD and eitlzempre natal environmental factor as a
consequence of the RSS or a genetic mutation, fatgrmatUPD7, seen in children with RSS is
interacting with the ASD susceptibility genes. RB& been found to be associated with high
functioning ASD, which is thought to most likely @g in children where there is a genetic

susceptibility to ASD (Volker, 2007).
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4.4 CHAPTER 4: DISCUSSION

The aim of this chapter was to investigate theaiglural profile of children with RSS. Study
3 used a screening questionnaire to investigateirtbielence of conduct problems, emotional
problems, hyperactivity, peer problems and ovdyahavioural problems in children with RSS. This
study confirmed that parents report that childreithviRSS have significantly more behavioural
problems than an age matched control group. Thidysthen further investigated the incidence of
symptoms of ADHD, hyperactivity/impulsivity and iention, in children with RSS, and revealed
that significantly more symptoms of ADHD were rejeor by parents of RSS children than control
parents. Only significantly more symptoms of inati@n were reported in RSS females, while RSS
males reported significantly more hyperactivity/imgivity and inattention, fitting with previous
research findings that males display more extesimgi symptoms of ADHD than do females
(Biederman, 2002; Levy et al., 2005). Study 2 a$ thapter investigated the incidence of ASD in
RSS, and revealed a significantly raised incidamt&tive to the national average, with all cases of
children with RSS with ASD displaying high functinog ASD.

Previous research has suggested that being baah 8mGestational Age (SGA), as children
with RSS are, significantly increases the likelidoaf having both ADHD (Robson & cline, 1998)
and ASD (Larsson et al., 2005; Hultman et al., 2002vas therefore hypothesised in this research
that birth weight would be key to the incidence ADHD and ASD in RSS, this was however not
found to be the case. The gestational age of ti ¢d8dren that participated was not found to diffe
significantly from that of the control group, thme only research with children born SGA at term
was relevant as a comparison for children with R&3$eview of this literature, revealed that post
natal complications appeared to be key to the dpwednt of ADHD in children born SGA (Robson
& Cline, 1998). RSS children are at an increassk of post natal complications due to their poor
feeding and weight gain, and this may have beemyarkediator in the development of ADHD
symptoms, the direct implication of post natal ctiogtions to ASD development has not been

investigated.
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What could not be excluded in this research wasittportance of the genetics of RSS. As
only a proportion of children that participated Haeen screened for matUPD7 and, at the time of
testing, 11p15 was only newly discovered these timeutations could not be controlled for.
Whether or not a child has MatUPD7 or an epigemnatitation of 11p15, may be a key factor in the
degree to which they display symptoms of ADHD and&D. Only one of the four RSS children
that had been found to be positive for ASD had bgemetically screened and found positive for
MatUPD7, therefore it remains critical that theestbhildren with RSS ASD are genetically screened.
As children with RSS, who had not been found pesifor ASD, had also reported MatUPD7, this
cannot be the full explanation for the raised iraick of ASD in RSS, however it can not be excluded
that this genetic mutation is acting in a synergistay with other genetic mutations known to be
critical in the development of ASD.

This chapter has confirmed that children with R88 at an increased risk of ADHD and
ASD, and this has important implications for theSR&hild both at home and in school. Further
investigations are needed into why there is a daiiseidence of both these behavioural disorders and
this would have both implications for better andieadetection, or possibly even prevention of the

ADHD and ASD in children born with RSS in the fugur
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CHAPTER 5

THE PSYCHOSOCIAL PROFILE OF CHILDREN WITH RUSSELL S ILVER SYNDROME

5.1 Overview of chapter

The aim of this chapter was to create an ovengkthe psychosocial profile of children with
RSS. It was hypothesised that they may experieowesélf esteem and body image attitude as a result
of being treated differently due to their shortwta and phenotypical facial appearance.
Study 5-This study first directly assessed the self estefahildren with RSS, using age appropriate
measures. It further went on to compare RSS anttatogroup children for perceived and actual
height, weight and face shape. It was hypothestsa&tdwhether or not a child with RSS had received
GHT and parental heights would impact on their hiegjtitude, therefore these factors were assessed
in the RSS group.
Study 6 —This study differed from the rest that make up thissis as it was not conducted with
children with RSS. It aimed to see how others vadwdren with RSS typical features, short stature
and face shape, and how this impacted on traibation. It was hypothesised that peers and adults

would attribute more baby like traits to a childlwRSS features.
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5.2 STUDY 5
SELF ESTEEM AND BODY IMAGE ATTITUDE IN RUSSELL SILV ER SYNDROME
Abstract
Objectives: The aim of this study was to compare the self esteERSS children with that of age
matched controls and to assess the body imagedattif the two groups to see whether RSS children
had a more negative body image, as this could bediatory factor for reduced self esteemm
addition factors which could impact on height at#, such as GHT and parental height, were
assessed for impact in the RSS grddpthod: Twenty children with RSS and twenty age matched
control children participated. All participants cpl@ted an, age appropriate, measure of self esteem
and a body image attitude scale which assessedpignc and satisfaction with height, weight and
face shape. Parents provided actual body measurerResults: The self esteem of the RSS children
was not found to differ from that of the controlildren. Children with RSS were found to be
significantly shorter and lighter than control gpoghildren, and perceived themselves as being
shorter and less satisfied with their height thahcdntrol children. Both males and females withSRS
were found to be dissatisfied with their height. Nooup differences in weight perception or
satisfaction were found, apart from control femalegorting that they would like to be slimmer,
while RSS females wanted to be heavier. RSS clnildvere not found to perceive themselves as
facially different, and were not dissatisfied witheir facial shapeDiscussion: Although children
with RSS were shorter and lighter than controldrieih and perceived themselves to be shorter, this
was not found to have had a negative impact orr 8wf esteem. RSS males were not found to
perceive themselves as short, though RSS females pessibly reflecting the fact that short stature
is more of a stigma in males. RSS children ovee&y were found to perceive themselves as shorter
and less satisfied with their height than contidldren, while RSS children under 8 years were not

found to differ, possibly reflecting the increasingportance of height with age.

125



Chapter 5: Study 5: Self Esteem and Body Imagaudéiin Russell Silver Syndrome

Perceived and actual body shape and the correlationith self esteem in children with Russell
Silver Syndrome (RSS)

RSS is characterised by low birth weight, shatust, and a phenotypical facial appearance
(Wollmann et al., 1995; Price et al., 1999), alavith feeding difficulties from birth (Price et al.,
1999), meaning that, in most cases, RSS childreweny slim. It is thought that the physical featur
of RSS may put them at risk of having a negativdybionage attitude and, in turn, this could be
having a detrimental effect on their self esteem.

Short Stature

There is a stereotypical belief that short childeze at a disadvantage (Gilmour & Skuse,
1996; Clopper, 1994; Harper, 2000; Loh, 1993; La®97; Law, 1987; Eisenberg et al., 1984;
Holmes et al., 1982; Wake, Coghlan & Hesketh, 20 even doctors reporting that short stature
children would benefit from receiving Growth Horneoireatment (GHT) to increase their height
(Cuttler et al., 1996).

With the advent of recombinant GHT, short statbezame a treatable condition. Large
numbers of children, particularly males, are nofemed to growth clinics for assessment, and
potentially treatment, for short stature. As thisreaow a treatment option for short stature, thes
also been an increased research interest intcsifehplogical consequences of having short stature.

Studies with short stature children recruited tigto growth clinics (referred sample), have
generally reported more psychosocial problemsudiolg low self esteem, low social competence and
social difficulties, in short stature children thancontrol children (Visser-van Balen, Sinnema &
Geenan, 2006 for review; Gordon et al., 1982; Sarglbt al., 1994; Stabler et al., 1998; Gilmour &
Skuse, 1996). However, referred samples are bitmseakds the recruitment of those with the most
awareness of their short stature (Bussbach el@98). Referrred short stature samples have been
found to report more problem behaviours (Kranztealg 2000) and poorer coping skills in adulthood
(Bussbach et al., 1998), than those with shontistahat had not been referred.

Studies with clinic-referred short stature popole tend to exclude participants with a
known organic cause for their short stature, sicliR8S. Groups that are referred to clinics with a

syndrome, of which one symptom is short staturey mat be best represented by the research
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findings from studies with referred idiopathic shetature children (short stature with no known
organic cause). For groups with an organic causethfeir short stature the primary reason for
attending clinics may not be stature, and they matyperceive themselves as 'short stature', but as
having a syndrome, short stature is just part af dyndrome. In addition, a significant proportafhn
children with RSS, and other syndromes with shiartuse, are more likely to be receiving GHT and
this in itself has been found to have a positivpdoi on self esteem and body image attitude (Boulto
et al., 1991).

Perception of stature in children appears to hgomant. It has been found that when children
and their parents perceive themselves/their chiloettaller than they are, there was an increatieein
self esteem of the child (Hunt, Hazen & Sandb&¥QQ0), with perceived, rather than actual height,
having the biggest impact on reported psychosadiifitulties. It is important therefore to invesdip
how children with RSS perceive themselves, and thady image attitude, as this may have a bigger
impact on self esteem than actual height.

Low weight

The majority of body satisfaction research, assgsbe affect of body weight, has focused
on the effects of being overweight, with limitedsearch in to the psychological effects of being
underweight, as is commonly seen in RSS. In Westeltres, such as the UK, there is a thin ideal,
with overweight people being perceived by adultsl arhildren as less attractive, intelligent,
competent and disciplined, and more lazy (Tiggermath Rothblum, 1997; Hill, 1995; Tiggerman,
1998).

It is common for children and adolescents to skodesire to change their weight, with an
increased desire being associated with emotioséiledis (Johnson & Wardle, 2005), reduced global
self worth, and general dissatisfaction with othexas of their lives (Mendelson et al., 1996). Body
image, for weight, has been shown generally to haymositive correlation with self esteem and
depression (Mintz & Betz, 1986), with both body gealissatisfaction, and therefore low self esteem
and depression, increasing with age (Beerman,&2@06; Gardner et al., 1997; Maloney et al., 1996)

It has generally been found that there is a greftee to be thin in girls than boys (Stice &

Beerman, 2001). Ricciardelli & McCabe (2001; rewigeported that only between 4-18% of girls
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would like to be bigger, while 25-58% reported ttiaty would like to be thinner, being smaller was
perceived on the whole as positive. In males thee often been a split described, with some boys
wishing to increase their body weight, usually tigi increased muscle bulk, while others mimic the
findings in girls with a drive for thinness (SmoJaR000; McCabe & Ricciardelli, 2001; 2004;
McCabe et al., 2001; Cohane & Pope, 2000).

While there is little research to suggest that RS8ales will be unhappy being slim, as this
has generally been found to be the ideal body wergbur culture, it still remains a possibility éin
what appears to be more important is the levehti§faction they have with their weight. If the RSS
child found their low weight dissatisfying, thendbuld be impacting on their self esteem. The
prediction for RSS males however, could be moreptimated, the ideal for males puts more of an
emphasis on muscle bulk, so a greater weight magdre desirable. Again though, how satisfied the
males feel with their weight is key to the impaatauld have on self esteem.

Face Shape

The final feature of RSS, which will be assessethis study, is their face shape. The features
of an RSS child's face, in many ways mimic theuest of a baby’'s face, large eyes, eyes in the
centre of the vertical plane of the face, narrowefand a large protruding cranium (Berry &
McArthur, 1985; Zebrowitz-McArthur & Berry, 1987;ebrowitz & Montepare, 1992; Masip, Garrido
& Herrero, 2004)

Due to the similarities in facial appearance dfiea and RSS children, it can be anticipated
that children with RSS will be seen as more naiwegker and warm hearted than other children by
adults and children, as has been demonstratedeviopis research with baby faced individuals
(Zebrowitz & Montepare, 1992; Zebrowitz, Olson & ffinan, 1993; Berry & McArthur, 1985; Berry
& Brownlow, 1989; Masiget al, 2004). The impact on self esteem of being treateglounger than
actual chronological age, due to having baby-l&adl features, is unknown.

It has been found, generally, that those who dieebnditionally accepted for their physical
appearance are least likely to show body dissatisfa and are least likely to have a reduced self

esteem (Beerman et al., 2006). This may be an i@pioconsideration with children with RSS, who

128



Chapter 5: Study 5: Self Esteem and Body Imagaudéiin Russell Silver Syndrome

on the whole, have been observed to be encouragdbelr parents to have confidence in their
appearance, height, weight and facial features.

This research study is two fold, first the selieesn of children with RSS will be assessed in
comparison to an age matched control group; inicipated that the self esteem of children with
RSS will lower than that of the age matched congr@up. Following from this, analyses will be
made of how the participating children see thegight, weight, and face shape, to assess for
dissatisfaction. It is predicted that RSS childvetl perceive themselves to be shorter, lighter and
more baby-faced than control children, and willpthy significantly more dissatisfaction with their
physical appearance.

Study aims:
» Comparison of the self esteem and body image adtitd children with RSS and a gender and
age matched control group.
* Investigation of the effects of age and genderadihesteem and body image attitude.
* Assessment of the impact of parental heights amavthr hormone treatment on height

perception and satisfaction, and self esteem.

Method
Participants

Russell Silver Syndrome (RSS)
Parents and children aged 5-16 years with a diagradsRussell Silver Syndrome were recruited
through the CGF. A total of 24 children with RSSreveecruited to participate in this research. Of
these 24, a 4 did not participate due to theirsa&ftio complete one of the two scales used here, or
because their age matched control refused to céenphee of the scales. Demographic details of the
group can be seen in table 1.
Control Group

Control group participants were recruited by cot@cparents and children at primary and
secondary schools in Birmingham and Worcestershirg through e-mail shots in the School of

Psychology at the University of Birmingham and tigb contacts of the researcher.
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Full details of participant recruitment can be rfduin section 2.3, chapter 2 general

methodology, of this thesis.

Table 5.1: Demographics of RSS and control groups

N Birth weight ~ Age at testing Height now Height now
(9) (months) (cm) (centile)
M (SD) M (SD) M (SD) M (SD)
Russell 20 1877.85 118.85 (40.44) 124.20 9.00 (15.92)
Silver (10 male, 10 female) (596.73) (20.17)
Syndrome
Control 20 3454.14 118.95 (38.06) 137.11 55.94 (31.28)
(10 male, 10 female) (461.71) (20.61)

Measures and procedure

This research used two measures of self esteenkithorial Scale of Perceived Competence
and Social Acceptance for Young Children (PSPCSartét & Pike, 1984) with children under 8
years, and the Self Perception Profile for Child(8FPPC; Harter, 1985) with participants over 8
years. Children that completed the PSPCSA, did itlo the researcher during a home visit, where
they also completed the BAS-II (Elliott et al., B99ee study 2 of this thesis). Children that
completed the SPPC, also did this during the hoisig though independently of the researcher. All
children also completed the body image attituddesdased on the scale used by Dowdney et al.,
(1995), during their home visit. Full details obtmeasures used in this study can be found in ehapt
2 of this thesis, general methodology.

Results

Kolmogorov Z tests indicated that data was normalistributed and box plot analysis
revealed that there were no outliers, thereforarpatric analysis was used throughout.
Self Esteem

RSS and control group children were comparedgusmindependent samples t-tests, for the
components measured in the PSPCSA (Harter & P#@4)land SPPC (Harter, 1985). Findings can

be seen in table 5.2.
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Table 5.2: Independent sample t-test comparison of RSS anttatagroup for self esteem factors of the
PSPCSA (N=22) and SPPC (N=18).

PSPCSA (<8 years of age) SPPC (> 8 years of age)
RSS Control RSS Control
(N=11) (N=11) t p (N=9) (N=9) t p
M (SD) M (SD) M (SD) M (SD)
Cognitive (g:%g) 323(068) 030 0.76 : i : -
Physical (gég) 2.72(0.47) 166  0.11 - - - -
Social (8(7)3) 3.19 (0.57) 0.09 0.63 - - - -
Maternal (3(7)?) 2.68 (0.50) 1.41 0.17 - - - -
Scholastic - - - - (ggi) (gig) 1.43 0.17
Social . . . . (gzgé) (3222) 0.51 0.62
Athletic . . . . (gzgg) (Szgi) 1.95 0.07
Physical - - - - (gg% (ggé) 0.05 0.96
Behavioural - - - - (ggg) (858) 1.42 0.18
o " ) ] - : (g:gg) (gég) 1.90 0.08

As can be seen in table 5.2, RSS and control gcbigren were not found to differ on any factor of

self esteem assessed, in either the younger (ar8 pé age) or older (> 8 years of age) groups.

Body Image

The mean height centile, mean weight centile (dated using Child Growth Foundation

Software, 1996) and BMI of the RSS and controldreth were compared. RSS and control children

were then compared for their mean placement, idedlsatisfaction on the weight, height and face

shape components of the BIAS (see table 5.3 foltsds
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Table 5.3: Independent sample t-test comparison of whole R®8pg(N=20) and the whole control group

(N=20)
RSS Control

(N=20) (N=20) t p

M (SD) M (SD)
Actual Height (Centile) 8.40 (15.00) 59.29 (30.12) 6.71 0.00*
Actual Weight (Centile) 8.39 (16.29) 57.73 (27.06) 6.99 0.00*
BMI 15.29 (2.24) 17.92 (4.16) 2.49 0.02*
Height | am 2.05 (1.15) 3.50 (1.15) 4.00 0.000*
Ideal Height 3.90 (1.13) 3.90 (0.92) 0.00 1.00
Height Dissatisfaction 1.85 (1.39) 0.40 (1.14) 3.61 0.001*
Weight | am 2.40 (1.20) 3.05 (0.89) 2.06 0.05
Ideal weight 2.60 (1.05) 2.55(0.83) 0.17 0.87
Weight dissatisfaction 0.40 (0.94) -0.40 (1.19) 62.3 0.02*
Face | have 2.65 (1.14) 2.90 (0.55) 0.89 0.38
Ideal face 2.55 (1.23) 3.10 (0.97) 1.57 0.13
Face dissatisfaction 0.00 (1.52) 0.20 (0.95) 0.50 0.62

It can be seen from table 5.3, that as a wholetbe RSS children were significantly

shorter and lighter than the control group, and ted a significantly lower BMI.

Overall the RSS placed themselves as shorteh@BHIAS, with a comparable ideal height to

the control group, and in turn they were found &awensignificantly more height dissatisfaction than

the control group. RSS children were not found dte rthemselves as lighter than control group

children, nor were their ideal weights significgndifferent, although there was a significant group

difference for weight satisfaction, although thiasadue to the fact that the RSS group wanted to be

heavier while the control group wanted to be lighRSS and control group children did not differ fo

perception of face shape, ideal face shape ofdhape satisfaction.

Table 5.4 shows the same comparisons, as condigetéiie whole group, between RSS and

Control groups splitting the group by gender to enakmparisons between RSS and control males

only, and RSS and control females only.
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RSS males and females were found to be significahbrter and lighter than control males
and females. While the perceived height of RSS Fesn&vas significantly shorter than controls, the
perceived height of the RSS and control males waparable. However, the RSS males ideal height
was significantly greater than controls while thBSRand control females were comparable. In turn
both RSS males and females were significantly $edisfied with their height than controls. While
Control and RSS males had no significant differenice perceived, ideal or weight satisfaction,
control and RSS females were found to differ forghe satisfaction only. No significant group
differences were found for face shape perceptideali or satisfaction for males, but RSS females
perceived their face shape as pointier and in tilueir ideal was also significantly pointier (sebléa
5.4).

A comparison of RSS and control children <8 yedirage and those >8 years, revealed again,
in both groups, that RSS children were shorter lagider than controls. Younger RSS and control
children did not differ significantly for perceiveldeight or ideal height, but were found to be
significantly more dissatisfied with their heighthile older children with RSS perceived themselves
as shorter and more dissatisfied with their heitfgither younger or older children with RSS were
found to rate themselves as lighter, as havindfardnt ideal weight ore more weight dissatisfattio
While the younger children were not found to peredheir face shape or ideal as control children,

older children rated their face shape as poinsiee fable 5.4).
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RSS and controls < 8 years (N=22) and of RSS anttao> 8 years (N=18), for actual height, actuaight, BMI, and BIAS scales

Male Female
RSS M (SD) ControlM (SD) t p RSSM (SD) ControlM (SD) t p
Actual Height (centile) 13.95 (19.32) 50.84 (36.17) 2.85 0.01* 2.85(5.78) 67.74 (22.07) 9.00 0.000*
Actual Weight (Centile) 13.06 (22.01) 46.50 (24.51) 3.20 0.005* 3.72 (5.26) 68.95 (25.78) 7.84 0.000*
BMI 15.02 (2.30) 16.35 (1.62) 1.49 0.15 15.56 (2.26 19.48 (5.33) 2.14 0.05
Height | am 2.7 (1.35) 3.1(1.30) 0.73 0.46 1.4 (0.52) 3.9M.9 7.05 0.00*
Ideal Height 4.7 (0.67) 3.9 (0.88) 2.29 0.03* 3.1(1.38) 3.99). 1.49 0.15
Height Satisfaction 2.00 (1.3) 0.8 (0.79) 2.45 0.03* 1.7 (1.49) 0.33). 2.68 0.02
Weight | am 2.4 (1.17) 3.0 (0.95) 1.26 0.22 2.4 (1.08) 3.18p.8 1.60 0.13
Ideal weight 2.9 (0.99) 2.7 (0.95) 0.46 0.65 2.3 (1.06) 2.4@.7 0.25 0.81
Weight Satisfaction 0.5 (0.97) -0.10 (1.52) 0.05 0.31 0.3 (0.95) -Q.57) 2.72 0.01*
Face | have 3.0 (1.24) 2.7 (0.48) 0.71 0.49 2.3 (0.95) 3.17p.5 2.29 0.03*
Ideal face 3.1(1.37) 3.1 (0.99) 0.00 1.00 2.0 (0.82) 3.19.9 2.70 0.02*
Face Satisfaction 0.10 (1.66) 0.40 (1.07) 0.48 0.64 -0.1 (1.45) q(m82) 0.19 0.85
Younger (<8 years) Older (>8 years)
RSSM (SD) Control M (SD) t P RSSM (SD) ControlM (SD) t P
Actual Height (centile) 6.36 (16.10) 52.10 (31.45) 4.29 0.001* 10.90 (14.05) 68.07 (28.34) 5.42 0.000*
Actual Weight (Centile) 8.23 (19.61) 47.06 (26.43) 3.91 0.001* 8.59 (12.23) 70.76 (22.76) 7.22 0.000*
BMI 14.23 (1.39) 15.56 (1.16) 2.50 0.021 16.5962.4  20.76 (4.78) 2.33 0.034
Height | am 2.0 (1.26) 3.0 (1.26) 1.85 0.08 2.10%) 4.11 (0.60) 4.95 0.00*
Ideal Height 4,18 (1.25) 3.22 (1.08) 0.73 0.47 354é2) 4.0 (0.71) 0.84 0.41
Height Dissatisfaction 2.18 (1.47) 0.82 (1.25) 2.34 0.03* 1.44 (1.24) -0.11 (0.78) 3.19 0.006*
Weight | am 2.09 (0.94) 2.64 (0.81) 1.49 0.16 41.20) 3.56 (0.73) 1.66 0.12
Ideal weight 2.36 (1.21) 2.27 (0.79) 0.21 0.84 ABI8) 2.89 (0.78) 0.00 1.00
Weight dissatisfaction 0.64 (0.92) -0.36 (1.43) 51.9 0.07 0.11 (0.93) -0.44 (0.88) 1.30 0.21
Face | have 3.0 (1.26) 2.63 (0.50) 0.87 0.39 20223 3.22 (0.44) 3.18 0.006*
Ideal face 2.18 (1.40) 3.00 (1.26) 1.43 0.17 3me7) 3.22 (0.44) 0.69 0.05
Face dissatisfaction -0.64 (1.36) 0.36 (1.29) 1.77 0.09 0.78 (1.39) 0.00 (1.00) 1.67 0.11
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What effect does receiving GHT have on height petroe?

A comparison was conducted of the perceived heidbal height and height satisfaction of those with
RSS who had received GHT and those who had noivest&HT. No significant differences were

found between the groups for perceived height @&2p=0.78), ideal height (t=0.50, p=0.62) or heigh
satisfaction (t=0.73, p=0.48).

What effect does receiving GHT have on self esteem?

Table 5.5: RSS group only: Comparison of self entégctors of those that have and have not receGidd,
using mann whitney U, participants < 8years

GHT (N=8) No GHT (N=3) Z p
M (SD) M (SD)
Cognitive 3.15 (0.38) 3.11 (1.40) 0.83 0.50
Peer 3.36 (0.47) 2.61 (1.06) 1.13 0.28
Physical 3.06 (0.74) 3.00 (1.09) 0.00 1.00
Social 3.15 (0.61) 2.80 (1.06) 0.82 0.50

Table 5.6: RSS group only: Comparison of self entégctors of those that have and have not recedd,
using mann whitney U, participants > 8years

GHT (N=6) | No GHT (N=3) 7
M (SD) M (SD) P

Scholastic 2.25 (0.54) 2.66 (0.76) 1.06 0.38
Social 2.64 (0.68) 3.17 (0.34) 1.30 0.26
Athletic 2.61 (0.52) 1.72 (0.25) 2.07 0.05*
Physical 2.50 (1.03) 2.00 (0.93) 0.78 0.55
Behavioural 2.44 (1.14) 3.00 (0.60) 0.65 0.55
Global Self Worth 2.52 (0.87) 2.84 (0.76) 0.26 0.91

*= p<0.05

In the younger RSS group (<8years), there was fectedf whether or not they had received GHT on
any level of their self esteem (see table 5.5),dv@wvdata was only available for a small group sstm
be treated with caution. For the older RSS groupyears) whether or not they were receiving GHT
had a significant effect on their perceived atbletbmpetence (see table 5.6), with those that had
received GHT perceiving themselves as more athléti@ble. There were no significant effects of
receiving GHT on any other self esteem factor.

Does parental height effect height perception?

Maternal height was not found to correlate withgheithey perceived themselves to be (r=0.06,
p=0.9=82), height they wanted to be (r=0.14, p=pdheight satisfaction (r=0.14, p=0.056). Paterna
height too was not found to correlate with percegiveight (r=0.30, p=0.22), ideal height (r=0.18,

p=0.58) or height satisfaction (r=0.12, p=0.62).
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Discussion
Self Esteem

Overall, RSS children were not found to have aeloself esteem than were control group
children, this was found to be true of both thddrkein that completed the PSPCSA (<8 years; Harter &
Pike, 1984) and those that completed the SPPC ¢a8syHarter, 1985). This finding did not follow
the hypothesis of this research, that children WRBS would have a lower self esteem as a
consequence of different experiences due to theirt stature, low weight and phenotypical facial
appearance.

Further analyses conducted in this study lookewfather the RSS children were in fact
seeing themselves as different to the control gfoueight, weight and face shape, because unless
they were perceiving themselves as particularlyrtshibin or phenotypically face shaped, this was
unlikely to impact on their self esteem.

Body Image Attitude — Whole Group

The RSS children that participated in this redeavere found to be shorter and lighter than
control group children, as was expected (Pricd.ei899; Wollmann et al., 1998). As a whole group
the RSS children were found to rate themselvesgagfisantly shorter than did control children, and
demonstrated dissatisfaction with their height. R®8dren however, did not rate themselves as
thinner than control children, thought group difieces for weight satisfaction were found, with RSS
reporting they would like to be bigger and contraimaller. There were no significant group
differences for face shape perceived, ideal osfsatiion.

It was expected that RSS children would be awarheif short stature, they regularly attend
growth clinics, which would put emphasis on thdatsre. Previous research has demonstrated that
being referred to clinics for short stature assesgman be detrimental. Short stature children, who
were referred in childhood, were found to have ificantly more long term self esteem and coping
problems, than equally short statured peers tinba been referred (Bussbach et al., 1998; Kranzle
et al., 2000), with perceived short stature moreimental to self esteem than actual stature (Hint
al., 2000). Guided by these research findings,atildl have been expected that as the children with

RSS were both a referred group, and reported Liegt were aware that they were short, their self
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esteem would have been impacted, but this was awidf to be the case. Research findings with
referred groups, on the whole, work with childrerthwidiopathic short stature. In RSS there is an
organic cause and short stature is one of many teyngothat they have. Having a known cause for the
short stature in RSS may be acting as a cognitifebfor effects on their self esteem. In addition
approximately 70% of children with RSS will recei@HT to increase their adult height and this has
previously been related to an increased self es{@mlton et al., 1991). However, further analyses
conducted here found no difference in self esteehemht perception in those children with RSS that
had received GHT.

Although the RSS children that participated irsthtudy were found to be lighter than the
control children, they did not report that theyubbt they were slimmer and weight dissatisfaction
was due to control children wanting to be thinigelf esteem has previously been found to positively
correlate with body weight (Mintz & Betz, 1986) atteérefore the RSS group were slim, and were not

reporting that this was an issue, this would neehaeen expected to impact on self esteem.

Body Image Attitude — Gender Differences

Both RSS males and RSS females were found thdrées and lighter than control males and
females, as was expected (Price et al., 1999; Walinet al., 1995). RSS males, were not found to
report that they thought they were shorter thancdiotrol males, but their ideal height was tailed
in turn they were less satisfied with their heid®&S females, however, reported that they werdeshor
than control females, but with comparable ideagjhtsi, so again they were found to have signifigant!
more height dissatisfaction.

There is more stigma attached to short statumaales than females and this can clearly be
seen in the bias towards males, with idiopathiatsétature, being referred to growth clinics, witle
average height of a referred male being greater e average height of a referred female (Grimberg
et al., 2005; Kranzler et al., 2000). What may hiaen happening in the case of the RSS malesdere i
that they were not choosing honestly on the sthéy; did not want to be the shortest because there
a certain degree of stigma attached to this. R&®ilfs, however, may be more accurately reporting

where they were on the height scale, as they vem® ihfluenced by the stigma of short stature. It
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would have been interesting to compare the sedfeestof the RSS male and RSS female, it would be
expected, that if this proposal, that the RSS rigaless accepting of their stature, were true, tihiat
could have impacted on the self esteem of the R&8 but not the female. It was impossible in this
study to look at self esteem split by gender, usivmmeasures of self esteem, one with those <r8yea
and one with those >8 years. This would have msglitting a relatively small RSS group, a further
group division by gender would have made the gramgpg small and any significant finding weak.

RSS males and RSS females were both found t@hd#isantly lighter for their age, than were
control males and control females. Both RSS mahesRSS females however did not perceive that
they were thinner than their peers. The BMI of bBBS males and RSS females was found to be
within a normal range and both genders were thexééss likely to see themselves as particulaity th
as they were of an appropriate weight for theighei

The only significant gender finding for weight wesat RSS females wanted to be bigger,
while the control females wanted to be thinner,clthivas reflected in the significant difference in
weight satisfaction between controls and RSS, fattefot reported in the males. In the UK thera is
thin ideal and this has been found to be morergalgh females than males (Stice & Beerman, 2001).
Males have not generally been found to displaystéume drive for thinness as females, with some
wishing to be bigger, through increased muscle ,bwlkile others would like to be thinner (Smolak,
2000; McCabe & Ricciardelli, 2001; 2004; McCabeakt 2001; Cohane & Pope, 2000). The lack of
findings for males here may represent a split ithitbe RSS and control groups, some wishing to be
bigger, while others wish to be smaller, with theemall effect of balancing perceived weight and
weight satisfaction in each of the groups.

RSS males, were found to report that they had fardiit face shape to those in the control
group and did not differ significantly from the d¢osl group for ideal face shape or face shape
satisfaction. RSS females rated themselves as dravmore pointed chin and in turn their ideal face

shape was more similar to their perceived faceeshap
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Body Image Attitude — Age Differences

RSS children < 8 years and RSS children > 8 yware again both found to be shorter and
lighter than control groups. The younger RSS graas not found to differ significantly from the
control group for perceived height, weight or fatape, ideal height, weight or face shape or weight
or face shape satisfaction relative to the congaup, however, they were significantly more
dissatisfied with their height. The older RSS gringpvever were found to rate themselves as shorter
and more dissatisfied with their height, and regbmvanting a pointier face shape.

The difference, between groups, in height peroapi likely to be due to the importance of
height with increasing age. At younger ages alldcen are relatively short, they will all encounter
difficulties with their height, such as not beirgleato reach things, however, at older ages, bsigt
becomes more salient as it becomes restrictingrdatingly weight also increases in importance with
age, body dissatisfaction and an associated lofvesgéem have both been reported as greater in
adolescents than children (Beerman et al., 2006jr&a et al., 1997; Maloney et al., 1996), however,
it was found that regardless of age RSS childrere were dissatisfied with their height.

It has previously been demonstrated that recei@hJ (Boulton et al., 1991), can positively
impact on self esteem and body image attitudehigresearch it was shown that in younger children
with RSS that whether or not they were receivingT@tad no significant effect on any level of their
self esteem. This may have been the expected {indmalready stated, younger children are likely t
be less aware of their stature or the implicatiohseceiving GHT. In the older group there was one
significant effect of receiving GHT and this wasn@ased perceived athletic competence, possibly due
to the biological effects of GHT rather than a gsyogical effect. If the effect was psychologidagite
would have been expected increases in other afsa#f @steem, which was not found.

The final point this study attempted to look atswhe effect of parental height on perceived
height, ideal height and height satisfaction. Ryesiresearch has shown that perceived height is mor
important than actual height (Hunt et al., 2000)yas therefore predicted that those children with
taller parents would perceive themselves as shantdrave a taller ideal. Neither of these werenfbu
to be the case, with no correlation between pardmgghts and perceived or ideal height. This

suggests that parental heights are not that impoigehow RSS children perceive themselves.
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Summary

Overall the RSS children were found to be physjcahorter and lighter than the control
group, although they were found to have a compar&bll, which indicates that their height and
weight was in proportion. The RSS and control gsowpre not found to differ for reported self esteem
and this was despite the RSS group perceiving thies as shorter and more dissatisfied with their
height than the control group. Previous research sumgested that perceived short stature has a
detrimental effect on self esteem (Hunt et al.,@0@hich was not found in this research. It is
proposed that the short stature seen in RSS hasise,cand that many RSS children are receiving
GHT, this may act as a cognitive defence buffetliereffect of perceived short stature on selfezste

Some gender differences were reported here, widthesnnot reporting that they were
significantly smaller than control males, while Rf&&ales did report being significantly shorter and
more dissatisfied with their height. It is propogskdt this effect was due to the stigma attacheshot
stature in males, encouraging the RSS males tosehloeight slightly higher on the height scale than
they actually were; in turn their ideal height viasnd to be slightly higher.

Control females were found to be more dissatisfigtth their height than RSS females, and
wanted to be smaller, this suggests that the dlital In RSS is actually likely to be a positive tieee,
although that is only likely to be true in culturesch as the UK where the ideal is thin.

Older RSS children were found to rate themselgesharter and more dissatisfied with their
height than controls, while younger RSS childremenot found to differ significantly. This is likel
to be due to the increasing importance of height age, as short stature begins to be restricting.

RSS children did perceive differences in theirptal appearance, but positively, and this did
not impact on their self esteem. What is likelyotomost important is that no matter how they peecei
themselves, it is how they are accepted for theysgal appearance (Beerman et al., 2006) that is
important for their self esteem. The findings froims research suggest that RSS children are well

accepted.
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5.3 STUDY 6

RUSSELL SILVER SYNDROME: EFFECT OF FACE SHAPE AND H EIGHT ON
TRAIT ATTRIBUTIONS

Abstract
Objective: The aim of this study was to assess the effectgdwin facial features and stature of a
child, had on trait attributions. Facial changesenmade to mimic the facial features seen in RSS. |
was hypothesised that the RSS typical facial featand short stature conditions would be rated, by
adults and children, as having more infantile ptglsand personality traitdlethod: Photographs of
four male children and four female children werenipalated to create six conditions for each
gender. The conditions were due to manipulatioesfétial features (RSS typical or control) and
height (short, average, or tall) of one ‘targetil@éhUndergraduates and children were asked to rate
one version of the target male and one of the tdigmale on 10 traits, four physical and six
personality traits. Results: Adults were found to rate both males and femalemae physically
infantile, dependent on height, though there wadownd to be an effect of height on personaligjttr
attribution. No effect of face shape was found dgsical trait attribution. Children were found to
report the female picture as differing physicalBtieen face shape conditions, however, this was not
found to impact on personality trait attributioneight was not found to have a significant effect on
physical or personality trait attribution for thenfiale picture. No affect of height and face shapeew
reported for the male pictui@iscussion:Overall, the findings from this research were pesjteven
when physical differences were found, these wetdaumd to impact on personality trait attributions

by either the adults or children.
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Russell Silver Syndrome: Effect of face shape andeight on trait attributions

It has been proposed that the short stature ambphmcal facial appearance of children with
Russell Silver Syndrome (RSS) could impact on hiogytare perceived, and treated, by their peers
and adults. Being treated differently could in tin@ impacting on the self esteem and body image
attitude of children with RSS. This study, workiwgh children and adults, attempts to see how the
two main features of RSS, short stature and pheiuatlfacial appearance impacts on the extent to
which they are attributed infantile traits.

It is known that physical affordances guide whattiiek about others and in turn guides our
expectations of them (Santos & Young, 2005), duthéoassumption that perceptible attributes will
provide information about behavioural traits (Masipal., 2004; McArthur & Baron, 1983). Over
generalization of rules based on physical appearatan lead to the prediction of incorrect
behavioural traits (Zebrowitz et al, 2003).

RSS children are described as having “apparendlfa@@ngularity” (Wollmann et al., 1997),
with a relatively large head circumference in congmm to other facial measurements, with the
impression of a small jaw and low placement ofdh&eatures. Facially, the features of RSS mimic
those seen in infants. Large round eyes, a nartom a large forehead, lower placed facial features
and a head too large for their body, all featuse=nsn RSS, are also recognisable features offantin
(Berry & McArthur, 1985; Zebrowitz-McArthur & Berryl987; Lorenz, 1943; McArthur & Apatow,
1983). In infants these features are such thatlfadfordances elicit a nurturing response from
caregivers (Lorenz, 1943; Masat al 2004; Alley, 1988) thereby increasing the infarthance of
survival.

Adults who have facial similarities to infants hdween found to be rated as warmer, more
honest, physically weaker, more submissive, moiigenand kinder than adults with few infantile
facial similarities (Berry & McArthur, 1985; Masigt al, 2004; McArthur & Apatow, 1983), this is
indicative of an overgeneralization of infantilaits, based on physical appearance and was nai foun
to be directly linked to estimated age (McArthuARatow, 1983).

Children with infantile facial features, in photaghs, have been rated by adults as less

cognitively capable with regards to household ch@rebrowitz, Kendall, Tackett & Fafel, 1991) and
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less likely to misbehave intentionally (Langleisal, 1996). In real life situations, children with dmit
facial features were found to elicit a greater degsf maternal supervision (Zebrowitz & Lee, 1999),
defence and nurturance (Alley 1983) in the caragive

Children have been demonstrated to have an awararidacial cues in a similar way to
adults. They can distinguish a child from an adoitsed only on head shape, however, they have
shown minimal ability to use this information toige attributions of behavioural affordances
(Montepare & McArthur,1982, 1986).

In addition to having facial features which mimimse seen in infants, children with RSS are
shorter than their peers, this alone may haveexdinfluence on how others perceive and treat them

It is widely assumed that short children are disatlaged (Law, 1987) with 56% of American
physicians, in a 1996 survey, believing that sbhbitdren would be advantaged with growth hormone
therapy to increase their height (Cutiral., 1996). Despite population studies of children veitiort
stature revealing that short stature children dilitde from their peers for self esteem and gaher
development (Vosst al.,1989; Downieet al.,1997; Ulph, Betts, Mulligan & Stratford, 1994), disu
still have lower expectations of short childrenll Taale and female children have been found to be
rated as more competent by adults than their gleants (Eisenberg, Roth, Bryniarski, Murray, 1984)
and teachers report short children as less maténave lower scholastic expectations of them than
their taller peers (Wake, Coghlan & Hesketh, 200This again is a demonstration of
overgeneralization, adults are making ability pcaédns based on a physical appearance, with those
displaying the physical feature, short statureyadfinger children being attributed the behavioural
traits of younger children.

This research has three main aims. The first aito &ssess the effect of an RSS typical face
shape on trait attributions; it is hypothesised tha RSS typical facial features will be ratedhig
for both infantile physical features and persogdkatures. The second aim is to assess for anteffe
of height on the attribution of infantile physigatd personality features. It is hypothesised thatts

stature will be attributed the highest level ofintile physical and personality features.
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The research has been split in to two sectionstidded reports data collected from an
undergraduate population, while the second seaiports data collected from a primary school
(peer) population.

Study Aims
» Comparison of traits attributed to children with Rfypical facial features and control facial
features by undergraduates and peers
» Comparison of trait attribution dependent on height

» Assessment of interaction between face shape aghtHer trait attribution.

Section 1 - Undergraduates

Method
Participants
120 young adults (59 males and 61 females) age2R(@ean 21.05, SD 2.29), were recruited from
within the School of Psychology, University of Bimgham and around the University of
Birmingham campus.
Stimuli
Upper-body photographs were taken of four boys fand girls aged between 7 and 10 years. The
four male pictures were digitally placed on to arid background and made to appear as though they
were standing behind a hedge. It was then possibtenipulate the height of one mal&.i8 line, in
the picture relative to the others in the pictwecteate three height conditions, shorter, the same
height, and taller, than the other pictured bopsadidition the face shape of the target male was
manipulated, using Squirlz morph, to create tweefabape conditions, RSS typical and control. To
create RSS typical facial features the top of thadwas drawn out slightly and the chin in. Inltota
six conditions were created, RSS typical faciatdess short, average, and tall, and control facial
features, short, average, and tall. The same guoeewas repeated creating the six female picture
stimuli. All pictures were presented in black anlites to allow for photocopying. See appendix for

stimuli.
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Questionnaire

The questionnaire was devised to measure teis,tfaiir physical (attractive, baby faced, cute and
physically strong) and six personality/behavioyféendly, bossy, intelligent, mature, independent,
and caring). The questionnaire was based on th&tiqne used by Berry & McArthur (1985), in their
research assessing the consequence of baby faoeefea adults. The questionnaire was presented
on one A4 sheet, with a 7 point likert scale focke#rait, participants were asked to indicate how
much they felt the target child, in the photogrdpéd each of the traits, with 1 being ‘very muah7t
‘not at all'. Participants were also asked to eatithe age of the target child.

Procedure

Participants were approached by a researcher aithédre School of Psychology, University of
Birmingham or around the University of Birmingharangpus and were asked if they had time to
complete a quick questionnaire. Brief instructiamsre provided for participants on a cover sheet
along with a space to indicate their age and ger@\grieaf was one version of the male picturehwit
the target child indicated by a small star. Pgtiots rated the target on each of the traits on the
questionnaire, circling the point on the likertlscahere they would place the target, and indicatin
their age estimate. This procedure was then regpdatehe female picture. Picture presentation was

counterbalanced so no combination of male and ferc@hditions were always presented together.

Results

Kolmogorove Smirnov z analysis revealed that atadvas normally distributed and box plot
analysis revealed no outliers, therefore paramatradysis has been used throughout. Due to the larg
number of comparisons to be made a conservativenap0.01 has been used.
Male Picture

A MANOVA was used to assess for the effects of fakhape and height on the dependent
variable of infantile physical appearance. Thers wa significant effect of face (RSS or control) on
the combined Dependent Variable (DV) of infantileypical appearance (F(4,112)=1.82, p=), but a

significant effect of height (short, average orl)tabas found (F(8,224)=2.29, p=0.023). The
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interaction between face shape and height for physippearance was not found to be significant
(F(8,224)=0.33, p=0.96).

Further analysis was conducted for each individD®&l for height, using a bon-ferroni
adjusted alpha of 0.013 (0.05/4). This showed thatonly physical trait found to be significantly
affected by height was baby face ratings (F(2,116)59, p=0.005). Bon ferroni post hoc revealed
that short and average height conditions did riterdsignificantly for baby face ratings (p=0.68Qr
did the average and tall conditions (p=0.13), bat short and tall conditions did differ signifitn
(p=0.004).

A second MANOVA was conducted to assess for thecef of face shape and height on the
combined dependent variable of infantile persopalihis revealed no significant effect of face (RSS
or control) (F(5,110)=0.87, p=0.50), nor was thedgnificant effect of height (short, averageaih) t
on the DV infantile personality (F(10, 222)=0.76;0p73). The interaction between face shape and
height was not found to be significant for persapdF(10,222)=1.44, p=0.16).

In addition to the main traits, participants wasked to estimate the age of the target
boy in the picture. A 2 x 3 repeated measures ANO®/aled there was no significant effect of face
shape (RSS or Control) on the estimated age obalye(F(1,113)=2.06, p=0.015) or of height (tall,
average or short) (F(2,113)=0.73, p=0.49). Theraut#on between face shape and height was not
found to be significant (F(2,113)=1.49, p=0.23).

Female picture

As with the male pictures, a MANOVA was used toeassfor the effect of face shape and
height on the combined dependent variable of iffeaphysical appearance. There was no significant
effect of face shape (RSS or control) on the coei®V of infantile physical appearance
(F(4,110)=0.41, p=0.80) but a significant effechefght (short, average or tall) on the DV was fibun
(F(8,220)=2.90, p=0.004). A significant interactioetween face shape and height was also found for
infantile physical appearance (F(8,220)=2.70, p&0)\0

Analysis of each individual DV for height, usingoanferroni adjusted alpha level of 0.013,
showed that height did not have a significant effec any one of the DVs. Analysis of each

individual DV for the interaction between face shdRSS or control) and height (short, average or
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tall), again using an adjusted alpha of 0.013, akd a significant interaction for baby face
(F(2,113)=4.73, p=0.011) and strength (F(2,113)850k0.007). Interactions can be seen in graph 1

(baby face) and graph 2 (strength).

Interaction between face shape and height for rating of baby face - Female picture
height
- tall
—norm
- - short

T
Russel Siver Syndome Conol
Face shape

Figure 1: Interaction between face shape and height for fet®yratings on the female picture

Interaction between face shape and height for rating of physical strength - Female picture
height

--tall

— nom

— short

7004

il

Mean rating for physical strength

T
Russell Siver Syndrome Contrl

Face Shape

Figure 2: Interaction between face shape and height fongtheratings on the female picture

A second MANOVA was conducted for the combined C\infantile personality. There was
no significant effect of face (RSS or control) dre tcombined DV of personality (F(5,108)=0.53,
p=0.75), nor was there a significant effect of heigshort, average or tall) on personality (F(10,
216)=1.10, p=0.36). The interaction between heayltt face shape for personality was not found to

be significant (F(10,216)=1.03, p=0.42).
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As with the male picture, estimated age of thedigirl in the picture was compared using a
2 x 3 ANOVA. This revealed no significant effect faice shape on estimated age (F(1, 111)=2.49,
p=0.12), though a significant effect of height waand (F(2,111)=10.55, p<0.001). A bon ferroni
post hoc revealed that the tall condition were tbtm be rated as significantly older than both the
average (p<0.001) and short (p<0.001) conditiortslenthe short and average conditions were not
found to differ (p=1.0). The interaction betweemghé and face shape was not found to be significant
(F(2,111)=0.71, p=0.49).

Summary- Section 1

The main aims of this research were to assessripact of short stature and RSS typical
facial features, in children, on the attributioni@ntile traits, physical and personality, andagsess
for any significant interactions. Overall the fings were surprising in the lack of significant effe

One of the main assumptions underlying the firqadtlgesis of this research, that children
with RSS will be attributed more infantile physicaid personality traits, is that the facial feagure
seen in children with RSS are infantile. Baby fachkilidren have previously been reported to be rated
as physically weaker, socially submissive, naivge @and warm (Berry & McArthur, 1985; Masip et
al., 2004; McArthur & Apatow, 1983) with the effdmting thought to be due to an overgeneralization
of the traits of babies to those who display sinylhysical features (Berry & McArthur, 1985; Masip
et al., 2004). It was predicted that as the featwleRSS are in many ways similar to the facial
features of babies, an RSS typical facial appearavauld be attributed more infantile traits. This
research did not find that adults rated males mafes with RSS typical facial features, as phybical
different from those with control facial featuresd more specifically it failed to find that theene
rated as more baby faced. The expectation, thexefoat the RSS typical face would be attributed
more different personality traits, was unlikelyli® found.

It was possible that the target in the RSS typroaldition was being seen as younger than in
the control condition, and trait attributions wéxing made age appropriately, however a comparison
of predicted age across face shape conditions atasignificant for the male or female picture.

The effect of a child’s stature on trait expectasioof adults has also been previously

investigated, with the general finding, that thegigh short stature would be expected to be at a
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disadvantage, with parents and teachers havingxpecttion that short stature children are less
competent (Eisenberg et al., 1984), less maturelessl scholastically able than their taller peers
(Wake et al., 2000).

This research found that although adults rated timhmale and female pictures as physically
different dependent on height, they were not fotmdiffer on the dependent variable of personality
according to height. Although adults in this reshawere recognising that there was something
physically different they did not have differentrpenality expectations dependent on height, which
was a surprising finding in the light of previoesearch.

For the male picture there was not found to be féetteof height on predicted age, which
indicates that the lack of effect of height on pegdity traits is unlikely to be due to age apprater
attributions being made. For the female picture évaw, an effect of height on age predictions was
reported, with adults rating children in the talttpre as significantly older than the averagelmrs
conditions which were not found to differ signifitly. In the case of the female picture, physical a
personality trait attributions being made age appately can not be ruled out. In order to reduee t
risk of this effect in further research it would lEommended that participants are told that &l th
girls in the photograph are the same age.

There were two surprising interactions between litedgnd face shape for the female picture
only, these were for baby face rating and physstangth. In the baby face condition the tall and
average conditions were, as expected, rated as beg faced than in the RSS than control
condition, however in the short condition the optosvas found, with the control condition being
rated as more baby faced. When graphical repragerawere analyzed it was revealed that this
effect was small. The three groups, tall, averagkshort, were found to differ very little for tiIRSS
typical face condition, but for the control conditi the pattern was as expected, with the short
condition being as the most baby faced and thectaidition the least baby faced. The second
interaction was for physical strength. This agaénv ghe expected pattern in two of the height
conditions, tall and short, with the RSS typicalié condition being rated as physically weakentha
the control condition, however, for the averageghethe reverse was found, with the RSS typical

face condition being rated as physically strondwantthe control condition. This finding was
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surprising and difficult to explain. A potentialuse for this effect could be that when height wats n
different between the target and other childrerth@ picture, more attention was paid to other
physical features, specifically face shape, ansl Was a better indicator of physical strengthhi$ t

was the case however, it would be expected thar athits would also have shown similar effects.

Section 2 - children
Participants
143 children (71 males, 72 females), aged 6-11 iinde®, SD 1.05) were recruited from a Lancaster
junior school. Parents of the children were giveiorimation about the study and the opportunity to
opt their child out.
Stimuli

The same pictures as described in Study 1 were used
Questionnaire

The same ten traits, four physical (attractivehbface and physically strong, cute) and six
personality (friendly, bossy, intelligent, maturegdependent and caring) as used in section 1 were
used with children. Responses were indicated uaingjctorial likert scale, with a small circle
indicating that they feel the target child wouldt miisplay the trait “very much” and a large circle
indicating they felt they would display the trait fot”.
Procedure

Children completed the study, with one of threeeagshers, in a quiet corridor outside their
classroom during a normal school day. The age andeay of the child was taken and the nature of
the study and of the scale, were briefly explaitedhe child. The child was then shown the first
picture, and their attention was brought to thgdtias the one about which they must answer the
questions. The researcher then asked the chilatéatine target on each of the traits in turn, usineg
pictorial likert scale, and to estimate the agéhef child in the picture. The researcher recorded t
answers that each child gave. Each child saw orsoveof the male and one of the female pictures,

with presentation pairs counter balanced as wihutidergraduates.
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Results
Male picture

A MANOVA was used to assess for the effects of fabape and height on the dependent
variable of physical appearance. There was no fgignt effect of face (RSS or control) on the
combined DV of physical appearance (F(4,133)=0p50.71) or significant effect of height (short,
average or tall) on physical appearance (F(8,268Y5(p=0.46). The interaction between face shape
and height for physical appearance was not foure teignificant (F(8, 266)=1.32, p=0.23).

A second MANOVA was conducted to assess for tfecef of face shape and height on the
combined dependent variable of personality. Thissaéed no significant effect of face (RSS or
control) (F(5,132)=1.44, p=0.21), nor was therégaificant effect of height on the DV of personglit
(F(10,264)=1.16, p=0.32). The interaction betweanpef shape and height was not found to be
significant for personality (F(10,264)= 0.72, p=@).7

Children were asked to estimate the age of thygetdroy, and estimates were compared using
a 2 x 3 ANOVA. This revealed that there was no ificgnt effect of face shape (RSS or control) on
age estimates (F(1,136)=0.18, p=0.67), or of heigiort, average or tall) on age estimates
(F(2,136)=0.93, p=0.40). The interaction betweeoefahape and height was not found to be

significant (F(2,136)=0.95, p=0.039).

Female picture
A MANOVA was used to assess for the effects of felwape and height on the dependent variable of
physical appearance. There was a significant efietace (RSS or control) on the combined DV of
physical appearance (F(4,135)=4.60, p=0.002), busignificant effect of height (short, average or
tall) on physical appearance was found (F(8,270%6,00=0.81). The interaction between face shape
and height for physical appearance was not foure teignificant (F(8, 270)= 1.49, p=0.16).

Further analysis was conducted for each individddl for face shape, using a bon-ferroni
adjusted alpha of 0.013. This showed that the phisical feature found to be significantly affected

by face shape was baby face ratings (F(1,138)=18540.001).
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A second MANOVA was conducted to assess for tfecef of face shape and height on the
combined dependent variable of personality. Thissaéed no significant effect of face (RSS or
control) (F(5,134)=0.57, p=0.72), nor was theragaificant effect of height on the DV personality
(F(10,264)=1.62, p=1.00). The interaction betweanefshape and height was not found to be
significant for personality (F(10,264)=0.71, p=0.71

Estimated age of the target girl in the picturesweampared using a 2 x 3 ANOVA. The
analysis revealed no significant main effect oefabape (RSS or control) (F(1,138)=1.37, p=0.025),
or of height (short, average or tall) (F(2,138)%&1.6=0.20). The interaction between face shape and
height for estimated age was not found to be smamt (F(2,138)=0.73, p=0.49).

Summary

There is little research to date assessing howgdsaim facial features and height of children
affect the trait attributions other children maKéis research revealed no significant effect okfac
shape or height on trait attributions of the matgype. For the female picture a significant effett
face shape for infantile physical features was fouburing testing it was noted that children often
commented that the girl looked ‘strange’ and ‘odd the RSS typical condition, showing an
awareness that there were physical differencelandondition. Positively, despite noting that ther
was a physical difference between the two facialddoons, this did not impact on the personality
traits which the children attributed. Height was found to have an effect on the physical and
personality trait attributions, for the female pi&.

As with the adult data, children were asked toneste the age of the child in the pictures and
no effect of face shape or height was found foneged age for either the male or female picture. |
can be assumed that the lack of differences iropeisy trait attributions for both males and feesl
was not due to age appropriate attributions beiagem

The findings here, with children, were to a certaxtent expected. Children have previously
been shown to have an awareness of facial cuest@dare & McArthur, 1982), and here children
showed an awareness of physical differences, &ofethmale picture between the two facial conditions.

Previous research has shown that despite an avearefghysical differences, children do not use
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this information to guide trait affordances (Mordep & McArthur, 1982; 1986), again this was

demonstrated in this research by the lack of difiee between conditions for personality trait.

Discussion

Overall the findings from this research have beesitive for children with RSS. Adults have
shown that the RSS typical facial shape did affleir attribution of infantile traits physical or
personality traits, in either the male or femaleditbons. While they did attribute more infantile
physical traits dependent on height, it did notlof@l that they also attributed more infantile
personality traits.

Children were shown to be minimally affected bg tthanges in face shape and height on
their attribution of infantile features. While theljd show that there was an effect of face shape o
physical ratings for the female picture only, tdigl not impact on their attribution of personality
traits.

This research suggests that children with RSSualikely to be treated differently by adults
or peers, although there are restrictions to tliesings. There is a possibility in this researbhtt
there were few significant findings as the childienhe pictures were all seen as having the physic
and personality traits at a ‘ceiling level', allldren are seen as having high levels of infarttits,
simply because they are children. It is thougtg thay be the case particularly with the male stimul
as many participants commented that the contraupgcwas ‘cute’ and ‘sweet’. It may be that the
male chosen was demonstrating infantile traits egiing level, and the changes could not make the
child appear more infantile, this should have bessessed before the research was conducted and is a
short fall of the research study.

The research conducted here was in a contrivadt&ih, where people were actually asked to
think about their trait attributions. A better unstanding of how people react to children with RSS
typical features and short stature would be ackiaiging observational measures, where you would
get a natural reaction and would be able to meaak life responses, rather than the ‘thought

through’ responses encouraged in this research.
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In the future it would be interesting to replic#tés study with different populations, possibly
parents or teachers, who have had a lot more dontticchildren of the age in the pictures; prexdou
experience would be expected to affect the resgogsen. Undergraduates would be expected to
have had little contact with 6-7 year olds, as jpyation.

Overall the findings from this research have beesitive, and based on these findings it
would not be expected that children with RSS femturould be likely to be treated differently by
others. These findings would also support the figdof Study 6 in this thesis, which found that

children with RSS were not found to have lower ssteem than control children.
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5.4 CHAPTER 5: DISCUSSION

The aim of this chapter was to investigate thecpsgocial profile of children with RSS and
this was approached in two ways. Firstly a diragalgsis was made of how the self esteem of
children with RSS differs from that of age matchoaehtrol children. Following from this the body
image attitude, height, weight and face shape, 6 Rind control children were compared. The
second study in this chapter aimed to assess hoevsoperceived children with RSS typical features,
short stature and a phenotypical ‘babyish’ facgehdt was believed that adults and peers would
have different perceptions of children with RSSig¢gpfeatures, and this could in turn be impacting
on how they would treat children with RSS, with theerall effect of an impacted self esteem.

The first suprising finding of this chapter wasttthe RSS children did not have lower self
esteem than did control children, this effect wasfl to be true of both RSS children over the dge o
8 years, and those below this age. Previous rdséant suggested that being short statured and being
referred to growth clinics, as children with RS®,avould have a negative impact on self esteem
(Kranzler et al., 2000; Bussbach et al., 1998)ds believed in the case of RSS this would be éurth
impacted by being treated differently due to tihaiby like facial appearance.

RSS children were found to be shorter and ligtitan control children, and while they did
show an awareness and dissatisfaction with thdghhethey were found to see their weight as
comparable to control children and showed no wedibsatisfaction. No effect of face shape was
found, with the two groups, control and RSS sed¢h@mselves as comparable on this factor. The
finding that children with RSS were aware that tiweye short and were dissatisfied with their height
could have suggested that they would also haverleglé esteem than control children. That this was
not found to be the case suggests that they artogimp a self defence mechanism, possibly due to a
large number receiving GHT which has been assatiaith increased self esteem (Boulton et al.,
1991), or due to having a cause for their shottistdn RSS.

Some gender differences in body image attitudeeweund, RSS males did not see
themselves as shorter than controls, but theirl idemht was taller than that of control children,

possibly reflecting the fact that they were lesmfmtable choosing the socially undesirable short
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picture. RSS females were however found to ratmsledves as shorter than control children and less
satisfied with their height. These findings weréd#expected, as short stature is not seen asvesgat
in females in the same way it is in males, as idemced by the smaller number of females refemwed t
growth clinics (Grimberg et al., 2005; Kranzleraét 2000).

The findings from Study 7, which investigated hothers see children with RSS typical
features, were also, on the whole, surprising.all been expected that short stature and baby like
facial features, as seen in RSS, would be attribatere infantile traits by adults and peers. While
some effects of height were found in adult’'s ratinthe effects were restricted to the attributiébn o
physical traits, and despite differences in phygigangs, this did not, in turn, affect personalitait
attribution. In peers, very few effects of physitdtures on either physical trait ratings or peadity
trait ratings were found. This was in part to bpexted, as although children have previously been
found to be aware of physical differences, this maisbeen found to impact on their personalityt trai
attribution (Montepare & McArthur, 1982; 1986).

Overall the findings from this chapter were venceuraging for children with RSS. The
negatively impacted self esteem which had beenatggewas not found. Children with RSS view
themselves differently for height, but there appdarbe a cognitive defence mechanism from this
impacting their self esteem. They were not foundgainhappy with either their weight or face shape.
The typical features of RSS were not found to beaioting on the perception of adults and peers of
children with RSS. As this research suggests ti&8 Bhildren are unlikely to be treated differently

by others, it may have been expected that theif ssleem would not have been affected.
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CHAPTER 6
GENERAL DISCUSSION

6.1 Aims of the present thesis

As outlined in section 2.8, the overall aim of therent thesis was to understand better the
cognitive, behavioural and psychosocial profilecbildren with RSS. The rationale for this research
was that, although there is much ongoing reseantchvihat causes RSS and the physical effects of
this condition, little is known about the childrenpsychological development. The present thesis
aimed to address this deficit in knowledge, anthiirmore to look for causes for any difficultibsit
were found in children with RSS.

Previous research into the psychological profilecluldren with RSS had been limited to
overviews of their cognitive profile. Further toighexisting research (Lai et al., 1994; Noeker &
Wollman, 2004), the first aim of this thesis wasréassess and investigate the cognitive profile of
children with RSS. An in depth investigation wasdeaf the cognitive profile of children with RSS,
in comparison to an age and gender matched cagoolp, assessing for specific areas of cognitive
dysfunction.

The second aim of this thesis was to investitaebehavioural profile of children with RSS,
in response to anecdotal reports by parents andigags that RSS children were displaying high
levels of behavioural problems. The RSS group ammtrol group were compared to assess for
general behavioural problems, ADHD and ASD.

The final aim of this thesis was to assess thehgssocial profile of children with RSS. The
self esteem and body image attitude of RSS childininvestigated and as children with RSS have a
physically different appearance to other childiie, way that others perceive and treat childreh wit
RSS physical features was also looked at.

A summary of all the important findings from thigesis can be found in table 6.1, this can be

used as a reference to guide the discussion
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Chapter 6:

General Discussion

Whole RSS v
Control

RSS Male v Control
Male

RSS Female v
Control Female

<8 years RSS v <8
years control

> 8 years RSS v >
8 Years control

RSS ASD v RSS
nonASD

Study 2 — The cognitive ability of children with &sell Silver Syndrome

General Cognitive Ability RSS < Control - - RSS = Control RSS < Control
Spatial ability - - - - RSS = Control
Non-verbal ability - - - - RSS = Control
Verbal ability - - - - RSS = Control
Across cluster comparison - - - - Spatial < Non-
verbal<Verbal

Recall of design (spatial
cluster)

RSS < Control

Recall of objects Immediate
Verbal

RSS < Control

Speed of Information
Processing

RSS < Control

Recall of Digits Forward

RSS < Control

Birth weight significant
confounding factor

Yes

Gestational age significant
confounding factor

Yes

Study 3 — The incidence and

description of behagicaroblems and ADHD in Russell Silver Syndrome

Total behavioural difficulties | RSS > Control RSS > Control RSS = Control - -
Emotional Difficulties RSS > Control RSS = Control RSS > Control - -
Conduct Difficulties RSS > Control RSS = Control RSS = Control - -
Hyperactivity Difficulties RSS > Control RSS > Control RSS = Control - -
Peer Problems RSS > Control RSS > Control RSS = Control - -
Impact of behavioural RSS > Control RSS = Control RSS = Control - -

difficulties

ADHD rating scale total scor

b RSS > Control

RSS > Control

RSS > Control

ADHD rating scale
hyperactivity/impulsivity

RSS > Control

RSS > Control

RSS = Control

ADHD rating scale
inattention

RSS > Control

RSS > Control

RSS > Control

Birthweight as a confounding

No

factor
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Gestational age as a No - - - - -
confounding factor

Study 4 — Autistic Spectrum Disorder and Russélle®iSyndrome: Incidence and risk factors

SCQ Total Score RSS > Control - - - -

SCQ Communication RSS > Control - - - -
difficulties

SCQ Repetitive behaviours | RSS > Control - - - -

SCQ Social behaviours RSS = Control - - - -

Birthweight RSS ASD < RSS
no ASD

Gestational age RSS ASD = RS
no ASD

[92)

Maternal age RSS ASD = RS$
no ASD

MatUPD7 RSS ASD = RSS
no ASD

Asymmetry RSS ASD = RSS
no ASD

Facial features RSS ASD = RS{
no ASD

)

Study 5 — Self esteem and body image attitude ssBUuSilver Syndrome

Cognitive SE RSS = Control

Physical SE RSS = Control

Social SE RSS = Control

Maternal SE RSS = Control

Scholastic SE RSS = Control

Social SE RSS = Control

Athletic SE RSS = Control

Physical SE RSS = Control

Bheavioural SE RSS = Control

Global Self Worth RSS = Control

Actual height RSS < Control RSS < Control RSS < Control RS$ Control RSS < Control -

Actual Weight RSS < Control RSS < Control RSS < Control RS$ Control RSS < Control -

Perceived height RSS < Control RSS = Control RSS < Control RSS = Control RSS < Control -

Ideal height RSS = Control RSS > Control RSS = Control RSS = Control RSS = Control -

Height disatisfaction RSS < Control RSS < Control RSS < Control RSS <dhtrol RSS < Control -

Perceived weight RSS = Control RSS = Control RSSntrol RSS = Control RSS = Control -
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Ideal weight RSS = Control RSS = Control RSS = @int RSS = Control RSS = Control
Weight disatisfaction RSS < Control RSS = Control RSS < Control RSS = Control RSS = Control
Actual face shape RSS = Control RSS = Control RSS < Control RSS = Control RSS < Control
Perceived face shape RSS = Control RSS = Control RSS < Control RSS = Control RSS = Control
Face shape disatisfaction RSS = Control RSS = Gontr RSS = Control RSS = Control RSS = Control

Significant findings indicated iBold text
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The general discussion of this thesis will be gnésd in three sections to reflect the three
aims of the thesis.
® The cognitive profile of children with RSS
® The behavioural profile of children with RSS
® The psychosocial profile of children with RSS.

® The overall profile of children with RSS, bringitmpgether all the findings .

6.2 The cognitive profile of children with RSS

6.2.1 Hypotheses and Summary of Results

6.2.1.1 Comparison of the cognitive profile of R&8 controls

The first aim of this investigation was to compdre overall cognitive profile of RSS with a
control group. It was hypothesised, based on pwsviesearch with RSS children (Lai et al., 1994;
Noeker and Wollmann, 2004), and a systematic rexdéuhe long term consequences of children
born SGA (Study 1), that children with RSS wouldpdiay a significant General Cognitive Ability
(GCA) deficit relative to the age matched contrnalup. Study 2 of this thesis, with a large RSS grou
revealed that the GCA of the RSS group was sigmifly lower than that of the control group.
6.2.1.2 Effect of age on cognitive ability

A second aim of this section was to assess whetiggnitive ability in RSS reduced with age.
The trend in previous research, assessing the toagaiilities of children with RSS, suggested that
improved understanding and interventions with RSSA and the associated post natal complications
was having a positive impact on cognitive abilitai(et al., 1994; Noeker & Wollmann, 2004). While
the more recent research of Noeker & Wollman (20@gprted, deficit in the cognitive abilities of
children with RSS relative to controls, the defreiported was much smaller than that reported lby La
et al., (1994). In addition, while Lai et al., (¥)9eported a correlation between head growth end |
with the possibility of both being caused by repddtypoglycaemia, this was not reported by Noeker
& Wollmann (2004), again suggesting that the inoae of hypoglycaemia and the consequences of

this, had been reduced.

161



Chapter 6: General Discussion

Previous research, with children born SGA (StdYlyhad reported a cognitive deficit in
older SGA children where one had not been detettgdunger ages. Study 1 of this thesis concluded
that this may be due to improved postnatal careraddced adverse consequences. Alternatively, it
was suggested that the effect of age was due wréater demand of graphomotor skills and hand eye
coordination in cognitive testing with older chiudlr. It has been shown that SGA children do display
some difficulties in this area. This research higpsised that children with RSS who took the school
age battery of the BAS-II (>8 years) would havegmisicantly lower GCA than those who took the
early years battery (< 8years) and that there wdiglda correlation between age and General
Cognitive Ability (GCA).

Overall the GCA of children with RSS was not fouodcorrelate with age, suggesting that
the potential adverse postnatal consequences of theirn SGA have been recognised, and treated,
for a number of years, and no substantial improvesiead been made in this time.

While this research did not confirm the hypotheékat younger RSS children would be able
to achieve better GCA scores due to less physi@hlggaphomotor demands of the task, this may be
due to the fact that the youngest children thatigpated were five years old, and the cognitiva te
used for this age group still required a degremator accuracy and skKill, previous research hag onl
reported no deficit in cognitive testing with chidth of 3 years (Fattal-Valevski et al., 1997
Andersson et al., 1997; Markestad et al., 1997).
6.2.1.3 Deficit in specific areas of functioning?

The third aim, of this section, was to assess hdrethere was a specific area of functioning
that the RSS children were displaying difficultieith. A review of research working with SGA
children (Study 1), suggested that children boriA3Gterm may be reported as having a cognitive
deficit as a result of difficulties in tasks withgh grapho-motor skill and hand eye coordination
demands. It was therefore hypothesised that RS8rehj who are also born SGA at term, would
have a significant deficit in the spatial taskdhad BAS-II relative to the verbal and non-verbalkis
as these tasks were known to require high leveltanél eye coordination and graphomotor skills.

RSS children were not found to differ significgnfitom control children in any one specific

area of functioning, verbal ability, non-verbal laiior spatial ability. A within group comparison
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across areas of functioning, however, found thag R8ildren had a significant deficit in spatial
ability relative to their verbal ability. Furtheomparisons of RSS and control groups on individual
core and supplemental tasks of the BAS-II, showed s$ignificant group differences were found on
the recall of design task, recall of objects imragali and recall of digits forward. All of thesekss
have some similarity in the demand on working memdurther investigations in to the working
memory of children with RSS would be needed in ptdeascertain whether this is the cause of the
cognitive difficulties that they are experiencing.

6.2.1.4 Effect of behavioural problems on cognititadity

The final aim of this section was to assess thpath of behavioural problems, such as
ADHD and ASD, on the cognitive ability of childremith RSS. It was found that RSS children
displayed more behavioural difficulties than didhols (Study 3), symptoms of ADHD were found
to be greater in children with RSS than contrdlss known that ADHD can have a negative impact
on academic achievement and qualifications (Biedarn2005), and it was predicted that ADHD
score would correlate negatively with GCA, this wast found to be the case. This may reflect
however that GCA is not an appropriate measurecafl@mic functioning; academic achievement
may have been more accurate. Additionally, it canbe ruled out that this lack of correlation was
due to only parental reports of ADHD symptoms betofected, teacher reports may give a more
accurate reflection of school functioning.

ASD was also investigated in children with RSS] @rnwas revealed that there was a raised
incidence of ASD in RSS (Study 4). It was predictledt those who were found to have RSS and
ASD would have lower general cognitive abilitiearniithe remainder of the RSS group. This research
however found that the RSS ASD and RSS non-ASDagatere cognitively comparable.
6.2.1.5 Effect of birthweight and gestational agecognitive ability

Previous research has indicated a relationshipvdmet reduced birth weight and lower
cognitive ability (ref), and reduced gestationat agd lower cognitive ability (ref). Both thesettas
were independently controlled for and the RSS amdrol groups were once again compared. When

these factors were controlled, the RSS and corgroups no longer differed significantly for
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cognitive ability, indicating that both these fastdhave a significant impact on the fact that RSS
children were found to have a lower cognitive &pili

6.2.2 Contribution of the present results to thdaustanding of the cognitive abilities of childneiih

RSS

The present thesis aimed to investigate the cognabilities of children with RSS, with
in children with RSS.

Previous research had found that children with R8& displaying cognitive abilities below
that of controls (Lai et al., 1994; Noeker & Wollnma 2004) and this research continued to reflect
this finding.

The present findings suggest that children wittSRe having particular difficulties with
spatial tasks, it was found that they were haviagiqular difficulties with the tasks which require
working memory, though further investigations wobkl needed of their memory specifically to look
for patterns in this area and exclude the possilofi executive functioning difficulties. It wouldlso
be helpful to further investigate the graphomotad &ne motor skills in children with RSS as these
too could be impacting on their performance ondbgnitive testing.

Birthweight and gestational age were both foundbaosignificant factors for the cognitive
ability of children with RSS, this is an importdintding, as it suggests that those children wittSRS
with the lowest birthweight and gestational age atethe greatest risk of long term cognitive
complications.

6.3 The behavioural profile of children with RSS

6.3.1 Hypotheses and Results

6.3.1.1 Overall behavioural profile

The first aim of this section was to compile an rallebehavioural profile of children with
RSS. Previous research working with children b8@A (see Study 1), had revealed that SGA
children are at an increased risk of symptoms oHBD but this is specific to being born SGA with
post-natal complications (Robson & Cline, 1998).iAvestigation comparing the behavioural profile

of the RSS group with that of an age and gendechmadt control group (Study 3), revealed that the
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RSS group were displaying significantly more bebaxal difficulties, than were control children,
this was not found to be limited to symptoms of ADHbut also more emotional difficulties, conduct
difficulties, and peer problems.
6.3.1.2 Effect of gender on behavioural problems

Previous research has suggested that males are hkely to display externalising
behavioural symptoms, than females (Biederman, ; 2002y, 2005). It was therefore predicted in this
research that there would be gender effects irptasentation of behavioural symptoms in children
with RSS, with males reporting more externalisimfpdviours and females more internalising. Study
3 of this thesis, compared RSS males with contrales) and RSS females with control females for
behavioural problems. For their overall behaviousSRfemales were only found to display
significantly more emotional difficulties than wetentrols, while for males more hyperactivity, and
peer problems were reported in RSS than controlsas also revealed that RSS females were not
reporting significantly more symptoms of hyperaityiimpusivity (externalising) than control
females (study 3), but they were displaying sigaifitly more symptoms of inattention (internalising)
than control females. RSS males however, were tiegoboth more hyperactivity/impulsivity and
inattention than control males (study 3).
6.3.1.3 Effect of birth weight on behavioural

Being born with reduced birth measurements hasiquely been associated with increased
attention difficulties (Hack et al., 2004; Indredaet al., 2005; O’Keeffe et al., 2003; Mick et,al.
2002; Elgen et al., 2004; Kelly et al., 2001), heere being born SGA at term, without additional
complications (Indredavik et al., 2003; 2005) hasbeen associated with any adverse consequences.
It was hypothesised that children with RSS wouldehbeen at risk of additional complications, due
to poor weight gain and feeding problems, and fheeebirth weight could be a mediatory factor in
reported behavioural problems. Birth weight wasnfbuo be significantly correlated with ADHD
score in this research (Study 3), however, wheth lpieight was controlled there continued to be a
significant difference in the attention difficukie¢eported in the RSS and control groups, suggestin
birth weight alone can not account for the raiseddence of ADHD found in children with RSS.

However, birth weight alone can also not predictpwtal complications, and further research would
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require a better control of complications, possitilyough the use of longitudinal research with
children diagnosed with RSS, with access to medezdrds.
6.3.1.4 ASD in RSS

The second specific aim of this section was tessshe incidence of ASD in children with
RSS, this was further to parent and physician tepfrincreased incidence of ASD in children with
RSS. It was expected that significantly more clitdwith RSS would receive a diagnosis of ASD
than control group children, and that this would ddethe high functioning end of the autistic
spectrum. The research aimed to investigate the ¢y ASD, and to see if any one factor, e.g. birth
weight, gestational age, RSS genetics, RSS sympi@sentation, separated those with RSS that
would receive a diagnosis from the remainder of R&S group. The incidence of ASD found in
children with RSS, was higher than the nationalraye, with a conservative estimate of a 5 fold
increase in the probability of RSS children havargASD (Study 4). The RSS children with ASD
reported in Study 4 were all high functioning, @sdalready reported in section 6.2.1.4, they wete n
found to differ cognitively from the remainder dfet RSS group. Investigations to find a cause for
why only some, and not all, RSS children were fotmtlave ASD, revealed that the ASD group did
not differ from the remainder of the group for aofythe pre- and peri-natal insults previously
associated with ASD including, birth weight (Lamsset al., 2005; Hultman et al., 2005), gestational
age (Williams et al., 2007; Cryan et al., 1996)irareased maternal age (Williams et al., 2007;
Glasson et al., 2004; Hultman et al., 2002; Kolevebal., 2007; Larsson et al., 2005). It was ferth
hypothesised that those with RSS ASD would form candégenous group for RSS symptom
presentation, possibly suggesting a specific fofR8S. The RSS ASD and RSS non-ASD groups
however did not differ significantly for RSS sympts. Finally, it was hypothesised that the RSS-
ASD groups all had the same genetic aberrationJPR¥ or 11p15 or neither. Only one RSS ASD
child had been genetically assessed, and foundivyeosor matUPD7, however, several of the RSS
non-ASD group were also found positive for this gf@n link. It remains however possible, that
matUPD?7 is important in the development of ASDlildren with RSS.

6.3.2 Contribution of the present results to theaustanding of the behavioural profile of RSS
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Prior to this research, little was known about ltfedavioural profile of children with RSS,
although it had been suggested in a brief meetiosiract that there was an increased incidence of
ADHD (Bogdanov et al., 1995).

This research developed a better understandirtheofpotential behavioural problems that
children with RSS may face, which were revealedaientially quite exstensive.

Previous research has suggested that having setesymptoms of ADHD is associated with
increased behavioural difficulties in other areb$uactioning (Biederman, 2005; Holowenko, 1999;
Murphy et al., 2002). The overall profile of chitar with RSS in this research would suggest that the
have many behavioural difficulties, though whetimereased attention problems are the route cause
of other behavioural problems reported can notrbegn at this time from this research.

As ASD had previously not been investigated in RBS findings from this research offer the
first assessment that there is an increased ld@titof having ASD in RSS. The awareness that RSS
is a risk factor for ASD, whatever the cause, \Wtd to better awareness and detection in RSS
children. There is a great need for further ingzdtons in to the mechanism of ASD in RSS, as this
research proved inconclusive. It is particularlyportant that the genetics of those that receive a

diagnosis of RSS and ASD are investigated.

6.4 The psychosocial profile of children with RSS

6.4.1 Hypotheses and summary of results.

Section 3 of this thesis consists of two parts, firet investigated how children with RSS
view themselves, and whether this impacts on sadfresteem. The second part of this section looked
at how others viewed children with RSS typical tees, and whether this was likely to impact on
how they treated them.
6.4.1.1 Russell Silver Syndrome and Self Esteem

Study 5 hypothesised that children with RSS wouwdehlower self esteem than control
children. Previous research has found that childvéh short stature are often thought to be at a
disadvantage (Gilmour & Skuse, 1996; Clopper, 1994drper, 2000), and they are at an increased

risk of psychosocial problems including low selftegsn, low social competence, and social
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difficulties (Visser-an Balen et al., 2006; Gordehal., 1982; Sandberg et al., 1994; Stabler et al.
1998; Gilmour & Skuse, 1996). These effects haventeund to be more acute in children that are
referred to growth clinics for short stature treatin(Kranzler et al., 2000; Bussbach et al., 1988),
children with RSS are. In addition, having faciehfures that resemble those of a baby, as seen in
RSS, has previously been found to be linked togoattributed more baby like traits (Zebrowitz &
Motepare, 1992; Zebrowitz et al., 1993; Berry & Mtur, 1985), and this too could be impacting on
the self esteem of children with RSS. Children viRiBS were, however, not found to have a lower
self esteem than were control children. This effeas found in both young RSS children (<8years),
and older RSS children (>8years).
6.4.1.2 Russell Silver Syndrome and body imageei@ti

It was hypothesised that children with RSS wowddieha more negative body image attitude
than control children, and specifically they wodidplay dissatisfaction with their height, weighida
face shape. Previous research has found thatsthtute is seen as a disadvantage (Gilmour & Skuse,
1996; Clopper, 1994; Harper, 2000), therefore itswexpected that the RSS children would
demonstrate more height dissatisfaction than didrobchildren, as short stature is one of the main
features of the syndrome. Overall the RSS childvere found to be shorter, and rated themselves as
shorter and more dissatisfied with their heightey'lwere not, however, found to rate themselves as
thinner, or more dissatisfied with their weightsdite being lighter, or more dissatisfied with thei
face shape than were control children. It is thoulght the lack of effect for weight, may be dué¢the
thin ideal in the UK; it was in fact found that tbentrol children were less satisfied with theingte
and wanted to be thinner.
6.4.1.3 Gender effects on body image attitude

The effects of gender on body image attitude vierestigated. It has previously been found
that short stature may be more of an issue in mdlas in females, with a male bias in growth dini
referrals (Grimberg et al., 2005; Kranzler et 2000). It was therefore hypothesised that RSS males
would display significantly more height dissatigfan than RSS females, this was not found to be the
case. In fact both males and females were foursthdav height dissatisfaction, although it was found

that RSS males did not report being shorter thantrols, while RSS females did, possibly
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representing the fact that RSS males are less ctabfe accepting that they were short. It was also
found that RSS males’ ideal height was greater thanhof the control group.

For weight there were also expected to be genifferehces. There is a greater drive to be
thin in girls than in boys (Stice & Bierman, 200W)ith males often wanting to increase their body
weight through increased muscle bulk, it was tleeehypothesised, that RSS males would want to
be bigger, while RSS females would be happy witkirtiveight. What was found was that neither
males or females were unhappy with their weight] amile there was a significant difference
between weight satisfaction for females this wased by control females wanting to be thinner.

6.4.1.4 Effect of height and face shape on howrstfiew children with RSS

The final aim of this thesis was to assess thecefdf the physical features of RSS, short
stature and phenotypical face shape, on the wagrgtheers and adult, perceive children with RES. |
was hypothesised that as children with RSS havelféeatures with similarities to those seen in
babies, and short stature, they would be attriboteck infantile traits, as physical features arevkm
to guide our expectations of others (Santos & Yo@i5; Masip et al., 2004; McArthur & Baron,
1983). The physical features of RSS were, howefeemd to have very little impact on the trait
attributions of either children or adults. For dadatings no effect of face shape was found, anerevh
effect of height on trait attributions were repdrtéhese were limited to physical traits, with riteet
on their personality expectations. Children did raté those with RSS features differently to cdntro
children, apart from rating a female with RSS tgpi@cial features as more baby faced. This was not
found to impact on how they rated them on any pexisy trait.

6.4.2 Contribution of the present results to théanstanding of the psychosocial profile of RSS

The findings from this section are important imttithey are specific to children with RSS,
before this research was conducted only inferecoesd be made about the psychosocial profile
based on research with idiopathic short statureulatipns and children with baby faced facial
features, rather than the specific facial featgezn in RSS.

It was surprising to discover that the self estegfinchildren with RSS did not differ
significantly from that of a control group, this uld have been expected as they are a referred short

stature population, with the addition of differéatial features. This finding highlights the importe
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of looking at the effect of symptoms on individuhbhgnoses. It can be hypothesised that having a
known organic cause for short stature, in this ¢¥S8, was acting as a cognitive defence mechanism
against the psychological effects of short statumd referral. The research findings used to guide
expectations in this research was conducted orily tivose with idiopathic short stature.

It was positive on the whole, to discover thatdrien with RSS are happy with their weight
and face shape, although there does remain thébjlibgshat this could have a negative impact in
adulthood. RSS adults have been anecdotally repaaegain weight, and are often found to be
heavier than their peers. As the UK has a thinljdeavould be important to monitor body image
satisfaction in RSS adults, to look for any longrteeffects of being very thin in childhood, for
example unexpected weight gain in a child who hasys been very slim may be more confusing
and distressing, than in children who have alwaenldarger.

Finally, this research does offer some findingsudbstature that are generalisable to the
general population. While it had been expected #tatrt children, male and female, would be
attributed more infantile personality traits thiaswnot found to be the case. It appears, in the ais
RSS, that even though they are shorter than theersp RSS children are unlikely to be treated
differently to their peers because of this, or liseaof their different facial features. This toalcbbe
an explanation for the lack of difference in fingnbetween the self esteem of RSS and control group
children.

6.5 The overall profile of RSS

It would be useful to draw together an overall peobf children with RSS in order for
parents and professionals to take away an expactafi the developmental profile of a particular
child. For example, if they have a very low birtkight would you also expect low cognitive scores?
It remains difficult in this research to effectiygdull together an overall profile statisticallyalto the
small sample size and need to use different soaitts different age groups, however, a factor
analysis was conducted for the results from theroRSS children (>8years). The scores included in
the analysis were weight centile, height centilghiveight, total SDQ score, total ADHD score, tota
SCQ score, global self worth and general cognidibgity score. It would have been useful to look

how the different sub-scales of the scales usedebbaising a factor analysis, however, this would
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have been far too many factors for the analysisuch a small group of participants. 3 factors were
revealed, the first included weight, height, birthght and SDQ score, this suggests that more
behavioural problems will be expected in childreithwower physical measurements. The second
factor included total ADHD score, total SCQ scora aglobal self worth, this suggests, as was
demonstrated in study 4, that self esteem is rfettaid by physical measurements, however, more
hyperactivity and inattention, and social commutigzaproblems are likely to have a negative impact
on self esteem. The final factor only included swore, general cognitive ability, which is
independent of the other factors of RSS, althougmust be remembered that birthweight has
previously been shown to be a significant factahim development of cognitive difficulties.

In summary, those with the lowest physical measerds are more likely to experience
behavioural difficulties generally. Those childneith RSS who have symptoms of ADHD or social
communication difficulties are more likely to halmver self esteem. General cognitive ability was
not found to correlate significantly to any onetfac though it has previously been shown that

birthweight is important in the development of wiffities.

6.6 Limitations of the present thesis

6.6.1 Methodological issues

6.6.1.1 Experimental design

This thesis used a cross sectional design, withde wge range. While this allowed for an
investigation of the effect of time of the consempes of RSS, what it did not allow for directly was
an analysis of the effect of increasing age onctiresequences of RSS. A longitudinal design would
have offered a better overview of the effects wietion children with RSS, however, this would have
been impossible to conduct, within the present fimme.
6.6.1.2 Measures used

The first major drawback of the measures usedhis thesis was the demographic
guestionnaire used. This was used to collect meammnt data, such as birth weight, gestational age,

current height and current weight. All data wereepégally reported, and would have been more
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accurate had it been collected either from medeabrds, or by the researcher at the time of tgstin
in the case of current measurements.

In addition, the remainder of the questionnaireseMimited to parent reports only. It has
previously been demonstrated with the ADHD ratingles-IV (DuPaul et al., 1998), that the most
accurate assessment would be obtained from ustognlination of parent and teacher reports (Power
et al., 1998; Cohen et al., 1990). The researclasraware of this drawback and attempts were made
to extend the collection of data to include teactegorts, however only a very small number of
parents were happy for teachers to be approachaatticipate in the research.

In Study 5 of this thesis, it would have beendretb use one measure of self esteem for all
ages, as this would have allowed for the effectgesider on self esteem to be assessed, however, it
has been suggested that the constructs of sedfnestéfer for older and younger children (Harter &
Pike, 1984) and therefore any findings would hays Integrity if age inappropriate measures had
been used. Despite this limitation, previous rededrad been found where the two measures were
used in conjunction as they were in this reseanattyy Goodman et al., 1993).
6.6.1.3 Participants and recruitment

The age matching of RSS and control participands wery broad, and while this was
controlled for as far as possible by using age soavailable with scales (study 2, 3), there still
remained a possibility of variability in scores fpidue to age, rather than an actual difference in
scores due to group. However, the mean age ofrtheg throughout this research was never found
to differ significantly.

It would have been preferable to have an SGA gesug second control group throughout the
thesis, however recruitment of SGA children acitbssentire age range was very difficult. As many
SGA children do not receive growth hormone or clifillow up recruitment of this group was very
difficult. A large number are followed up to sch@gle, but beyond this age, unless they are recgivin
GHT, they are discharged from hospitals.

The age range of children that participated ia thsearch was broad (5-16), this had to be the
case in order to recruit a sufficiently large grafghildren with RSS to participate due to thatyar

of the syndrome. While there were advantages tinbauch a broad age range, in that the impact of
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passing time and improved post natal care coulasbessed, there were also methodological issues as
a consequence. This was particularly an issue enstiudy assessing cognitive ability, and that
assessing psychosocial development. In both thesses cit was inappropriate to use the same measure
with all age groups, and having to use age apmt@pscales meant that the number of children in the
younger and older groups was small.

It would have been good in this research to sépdhmse with RSS according to their RSS
genotype, this however was impossible at this tilelarge number of children with RSS that
participated had not been genetically screenedfitJPD7, and at the time of starting this research
none had been screened for 11p15. There is a pibgsibthe future that these comparisons could be
made retrospectively using the data collected here.

6.7 Implications of the present results

Despite the limitations of the present thesis, fthdings here have very real application to
children with RSS. Prior to this research there prastically no empirical evidence of the long term
development of children with RSS, most parents wetant on anecdotal reports of behavioural
problems, and quickly outdated reviews of the cogmiabilities of children with RSS.

Having anawareness that there may be difficultiespecific areas of functioning for children
with RSS, such as in tasks with a high grapho-md&mands, or hand eye coordination, may allow
parents, and teachers, to put in to place systermgrove these skills. Equally, knowledge that, on
the whole, children with RSS are performing aroandrage, may be detrimental. Even within the
group that participated in this research, thereeveases where they were scoring below average and
this could be due to the consequences of being R8® and SGA. RSS should remain a risk factor
for cognitive difficulties, as the specific experaes of each RSS child, such as repeated
hypoglycaemia could be having an individual impact.

An awareness of increased ADHD in RSS childreals® a useful finding for parents and
teachers. As RSS can now be seen as a risk factmcieased attention difficulties, assessmenidcou
be routinely made. Early detection of these ditfies reduces the risk of children developing
concurrent behavioural difficulties, or the attentidifficulties impacting on long term academic

development. Similarly, an awareness of an incibas& of ASD in children with RSS will allow for
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earlier detection and better application of intetiens, reducing the long term adverse consequences
associated with ASD to a minimum.

Not all children with RSS are currently prescriti@dT, this is very much dependent on their
height trajectory. The findings from study 6 wasttheceiving GHT, while potentially increasing
actual height, did not increase self esteem, ndtenghildren with RSS more positive about their
height. GHT is a long term treatment with dailyeictions with, in some children, only small height
gains. As short stature in this population doesapgear to be having a negative impact on children’
self esteem, it should not always be an automatiomw for aesthetic reasons.

6.8 Future directions of research

While this research fulfilled its aims in creatiagcognitive, behavioural and psychosocial
profile of children with RSS, it also highlightedt@ire directions in which the research could benak

Many parents, throughout the RSS group, reportatttieir child was experiencing speech
and language difficulties and were often seeingspa&nd language therapists. In the future, it doul
be of benefit to assess what sort of speech amgliaye problems RSS children were experiencing,
looking for patterns and trends in the types ofbpgms reported. Previous research had noted that
there are often speech and language difficultieghildren born SGA (Leitner et al., 2007), andash
been highlighted previously in research with claldwith RSS (Lai et al., 1994), though it remains
un-investigated.

This research would have benefitted from havirg genotype of all RSS participants, this
would have allowed for assessment of psychologicafiles specific to each genetic aberration.
While this was impossible at the time of this reskdeing conducted, as the majority of participant
had not been genetically assessed, it may be p@ssibdo these assessments using the data collected
here retrospectively.

A final direction that this research could andwdtdbe taken in, is further investigations of
the neuro-cognitive profile of children with RSSesifically their fine motor skills and hand eye
coordination, and also their executive functionitigvas proposed in this research that deficitsiébu
in spatial ability relative to verbal ability couloe due to either of these factors, further, more i

depth, investigations are essential to confirmispradve this hypothesis.

174



References

Abrahams, B.S., Geschwind, D.H. (2008) Advancesaltitism genetics: on the threshold of a new
neurobiologyNature reviews: genetic9, 341-355.

Achenbach, T.M. (1991)he Child Behaviour Checkligurlington, VT: Author.

Ack, M., Miller, I., Weil, W.B. (1961) Intelligencef children with diabetes mellituPediatrics.28
764-770.

Alkalay, A.L., Flores-Sarnat, L., Sarnat, H.B., MosF.G., Simmons, C.F. (2005) Brain imaging
findings in neonatal hypoglycemia: Case report sewiew of 23 case<linical pediatrics.44 783-
790.

Alley, T.R. (editor) Social and applied aspectgefceiving faces. Lawerence Erlbaum New jersey
1988.

Aman, J., Karlsson, I., Wranne, L. (1989) Symptamatypoglycemia in childhood diabetes — a
population based questionnaire studiabetic medicine6 257-261.

merican Psychiatric Association (196Bjagnostic and Statistical Manual of Mental Disorslg2™
Ed.). Washington, DC: Author.

American Psychiatric Association (198Djagnostic and Statistical Manual of Mental Disorsl¢3™
Ed.). Washington, DC: Author.

American Psychiatric Association (1983jagnostic and Statistical Manual of Mental Disorsl¢3"™
Ed. Revised). Washington, DC: Author

American Psychiatric Association (1998jagnostic and Statistical Manual of Mental Disorslé4"
Ed.). Washington, DC: Author.

American Psychiatric Association (200Djagnostic and Statistical Manual of Mental Disorslé4".
Ed. Text revision). Washington, DC: Author.

Anderson, J., Viskochil, D., O'Gorman, M., Gonzal€ (2002) gastrointestinal complications of
Russell-Silver syndrome: A pilot studémerican Journal of Medical Genetics. 115319

Arends, N.J.T., Boonstra, V.H., Hokken-Koelega, AC(2004) Head circumference and body
proportions before and during growth hormone treatnin short children who were born small for
gestational agdRediatrics. 11483-690.

Azcona, C., Stanhope, R. (2005) Hypolycaemia angs&i:Silver syndromeJournal of pediatric
endocrinology and metabolisih8 663-670

Bachevalier, J. (1996) Brief report: Medial tempdabe and autism: A putative animal model in
primates.Journal of autism and developmental disord@&,217-220.

Baeyens, D., Roeyer, H. & Walle, J.V. (2006) Subtypf Attention-Deficit/Hyperactivity Disorder
(ADHD): Distinct or Related Disorder Across Measuent Levels.Child Psychiatry and Human
Development36, 403-417.

Bailey, A., LeCouteur, A., Gottesman, |, Bolton, 8iminoff E., Yuzda, E., Rutter, M. (1995) Autism
as a strongly genetic disorder: evidence from &dBriwin studyPsychological medicin&5, 63-78.

175



References

Bailey, A., Palferman, S., Heavey, L., LeCouteur, (A998) Autism: The phenotype in relatives.
Journal of autism and developmental disord@&,369-392.

Baird, G., et al. (2008) Measles vaccination antibady response in autism spectrum disorders.
Archives of disease in childhood,

Barkai, L., Varnosi, |., Lukacs, K. (1998) Prospeetassessment of severe hypoglycaemia in diabetic
children and adolescents with impaired and normairaness of hypoglycaemiBiabetologia.41.
898-903.

Barkley, R.A. (1990).Attention Deficit Hyperactivity Disorder: A Handbodor Diagnosis and
Treatment Guilford Press: New York.

Barkley, R.A. (1997). Behavioural inhibition, susid attention, and executive functions:
Constructing a unifying theory of ADHIPsychological Bulletin121, 65-94.

Barkley, R.A. (2001) The Inattentive type of ADHB a distinct disorder: What remains to be done?
Clinical Psychology-Science and Practi€e489-493.

Barkley, R.A., Fischer, M., Smallish, L. & Fletchét. (2004). Young adult follow-up of hyperactive
children: antisocial activities and drug udeurnal of Child Psychology and Psychiat, 195-211.

Baron-Cohen, S., Ring, H.A., Bullmore, E.T., Whedgght, S., Ashwin, C., Williams, S.C.R. (2000)
The amygdale theory of autisideuroscience and biobehavioural revie®d, 355-364.

Bearman, S.K., Martinez, E., Stice, E. (2006) Tkimrsy on body dissatisfaction: A longitudinal
study of adolescent girls and boysurnal of youth and adolescence. 3%7-229.

Bergvall, N., lliadou, A., Johansson, S., Tuvemg,dnattingius, S. (2006) Risks for low intelledtua
performance related to being born small for gestali age are modified by gestational age.
Pediatrics. 117/E460-E467.

Berry, D.S., Brownlow, S. (1989) Were the physiomigis right? Personality correlates of facial
babyishnessersonality and Social Psychology Bulletin. 2665-279.

Berry, D.S., McArthur, L.Z. (1985) Some componeatsl consequences of a babyfateurnal of
Personality and Social Psychology. 382-323.

Berument, S.K., Rutter, M., Lord, C., Pickles, Bailey, A. (1999) Autism Screening Questionnaire:
diagnostic validityBritish Journal of Psychiatryl78, 444-481

Bhutta, A.T., Cleves, M.A., Casey, P.H., Cradock,MM Anand, K.J.S. (2002) Cognitive and
behavioural outcomes of school aged children whoevib®rn preterm — a meta-analyslsurnal of
the American Medical Association. 2888-737.

Biederman, J., Faraone, S.V., Doyle, A., Lehmak. B<raus, I., Perrin, J. & Tsuang, M.T. (1993).
Convergernce of the child-behaviour checklist vgttuctured interview based psychiatric diagnoses
of ADHD children with and without comorbiditylournal of Child Psychology and Psychiatry and
Allied Disciplines 34, 1241-1251.

Biederman, J. & Spencer, T. (1999). Attention-défigperactivity disorder (ADHD) as a
noreadrenergic disordeBiological Psychiatry46, 1234-1242.

176



References

Biederman, J. (2005). Attention-deficit/hyperadtividisorder: A selective overviewBiological
Psychiatry 57, 1215-1220.

Biederman, J. & Faraone, S.V. (2005). Attentioniaiehyperactivity disorden_ancet, 366, 237-248

Billstedt, E., Gillberg, C., Gillberg, C. (2005) fism after adolescence: population based 13 to 22
year follow up study of 120 individuals with autisstiagnosed in childhoodlournal of autism and
developmental disorder85, 351-360.

Bishop, D.V.M., Maybery, M., Maley, A., Wong, D.jIHW., Hallmayer, J. (2004) Using self-report
to identify the broad phenotype in parents of alifdwith autistic spectrum disorders: a study using
the Autism-spectrum quotientournal of child psychology and psychiat, 1431-1436.

Bishop, D., Norbury, C.F. (2002) Exploring the berdnds of autistic disorder and specific language
impairment: a study using standardised diagnossicimentsJournal of child psychology and
psychiatry and allied disciplined3, 917-929.

Blissett, J., Harris, G., Kirk, J. (2001) Feedinplgems in Silver-Russell syndromBevelopmental
medicine and child neurology. 8%-44

Boddy, J., Skuse, D., Andrews, B. (2000) The dgualental sequelae of nonorganic failure to thrive.
Journal of child psychology and psychiatry andealldisciplines. 41003-1014

Bogdanov, A., Menassepalmer, L., Lesser, I., Le®y, Marion, R. (1995) Association between
Russell-Silver Syndrome (RSS) and attention-deflisbrder (ADD) attentiond deficit disorder with
hyperactivity (ADHD) and/or learning-disabilitiet[)- Report of 16 casesAmerican Journal of
human genetics. 5454-454.

Boivin, M., Vitaro, F., Gagnon, C. (1992) A reassasnt of the self-perception profile for children:
Factor structure, reliability, and convergent vit§ia@f a French version among Second through Sixth
Grade Childreninternational Journal of Behavioural Developmets, 275-290.

Bolton, P., et al (1994) A case-control family bist study of autismJournal of child psychology and
psychiatry,35, 877-900.

Bos, A.F., Einspieler, C., Prechtl, H.F.R. (200dfrduterine growth retardation, general movements,
and neurodevelopmental outcome: A revi®gvelopmental medicine and child neurology64368.

Brambilla, P., Hardan, A., Ucelli di Nemi, S., Perd., Soares, J.C., Barale, F. (2003) Brain anatom
and development in autism: review of structural MRidiesBrain research bulleting1, 557-569.

Braun, J.M., Kahn, R.S., Froehilch, T., Auinger, &.Lanphear, B.P. (2006). Exposures to
environmental toxicants and attention deficit hyo#ivity disorder in US childrerEnvironmental
Health Perspective4,14, 1904-1909.

Breslau, N. (1995) Psychiatric sequelae of lowhbiveight.Epidemiologic reviews. 196-106.

Breslau, N., Paneth, N.S., Lucia, V.C. (2004) Timgdring academic deficits of low birth weight
children.Pediatrics. 1141035-1040.

Brodsky, D., Christou, H. (2004) Current concepisirnitrauterine growth restrictionlournal of
intensive care medicine. 1307-319.

177



References

Brown, K., Rodgers, J., Johnstone, H., Adams, Wayke, M., Gibson, M., Cheetham, T. (2004)
Abnormal cognitive function in treated congenitgpbpituitarism.Archives of disease in childhood.
89. 827-830.

Burd, L. et al. (1999) Prenatal and perinatal faktors for autismJournal of perinatal medicin€7,
441-450.

Busschbach, ].J., Rikken, B., Grobbee, D.E., Charro, F.T., Wit, ].M. (1998) Quality of life in short
adults. Hormone Research. 49, 32-38.

Button, T.M.M., Maughan, B. & McGuffin, P. (2007The relationship of maternal smoking to
psychological problems in the offsprirtgarly Human Developmer@3, 727-732.

Cain, B. (2000) A study of cultural cognitive antaypical competencies in 4 year old Africe
American childrenElectronic Doctoral Dissertations for UMass Amherst

Cantwell, D.P. (1975). Genetics of hyperactivitgurnal of Child Psychology, Psychiatry and Allied
Disciplines,16, 261-264.

Casey, P.H., Whiteside-Mansell, L., Barrett, K.afley, R.H., Gargus, R. (2006) Impact of prenatal
and/or postnatal growth problems in low birth weigreterm infants on school-age outcomes: An 8-
year longitudinal evaluatioffediatrics 1181078-1086.

Castellanos, F.X., Sonuga-Barke, E.J.S., MilhamP.M& Tannock, R. (2006) Characterizing
cognition in ADHD: beyond executive dysfunctidirends in Cognitive Scienck), 117-123.

US Centre for Disease Control and Prevention (200G@0bidity and Mortality Weekly Reporb6.
U.S. Department of Health and Human Services: Wiasbn DC.

Chakrabarti, S., Fombonne, E. (2001) Pervasive ldpreental disorders in preschool children.
Journal of the American medical associatig85, 3093-3099.

Charney, D.S. & Nestler, E.J. (Ed.). (200Meurobiology of Mental llinesg™ Ed). Oxford, UK:
Oxford University Press.

Christensen, M.F., Nielsen, J. (1978) Deletion sleam-18 and Silver-Russell syndrom&cta
paediatrica scandinavica. 6I/01-103

Christofoiridis, A., Maniadaki, I., Stanhope, R.0@) Managing children with Russell-Silver
syndrome: More than just growth hormone treatmelt@rnal of paediatric endocrinology and
metabolism. 1851-652

Clarke, D.F., et al. (2005) The prevalence of &atispectrum disorder in children surveyed in a
tertiary care epilepsy clini&€pilepsia,46, 1970-1977.

Clopper, R., Siegel, P., Compton, P., Stoppani, STabler, B. (1997) Changes in behavioural-
adjustment among girls receiving growth-hormone Y @térapy Pediatric research. 35.

Cohane, G.H., Pope, H.G. (2001) Body image in ba@yseview of the literaturelnternational
journal of eating disorders. 293,73-379.

Collins, M.E. (1991) Body figure perceptions andfprences among preadolescent children.
International Journal of Eating Disorderk0, 199-208.

178



References

Corbett, S.S., Drewett, R.F. (2004) To what extenfailure to thrive in infancy associated with
poorer cognitive development? A review and metdysma Journal of child psychology and
psychiatry. 4541-654

Corbett, S.S., Drewett, R.F., Durham, M., Tymms Wright, C.M. (2007) The relationship between
birthweight, weight gain in infancy, and educatiocaiainment in childhood?ediatric and perinatal
epidemiology. 257-64.

Corbett, B. & Stanczak, D.E. (1999) Neuropsychatagperformance of adults evidencing attention-
deficit hyperactivity disordeArchives of Clinical Neuropsychologi4, 373-387.

Cornish, K.M., Turk, J., Levitas, A. (2007) Fragesyndrome and Autism: common developmental
pathwaysZurrent Pediatrics Review8, 61-68.

Croen, L.A., Najjar, D.V., Fireman, B., GretherK.J(2007) Maternal and paternal age and risk of
autism spectrum disordewtchives of pediatrics and adolescent medicirgs,, 334-340.

Cryan, E., Byrne, M., O’Donovan, A., O’'Callaghan, (£996) Brief report: A case-control study of
obstetric complications and later autistic disordeurnal of autism and developmental disord@s,
453-460.

Cuccaro, M.L., et al. (2007) A comparison of refpati behaviours in Aspergers disorder and High
Functioning AutismChild psychiatry and human developmeét, 347-360.

Cuttler, L. et al., (1996) Short stature and grolwtfmone therapy: a national study of physician
recommendation pattern¥urnal of the American Medical Association. 2581-537.

Danielsson, S., Gillberg, C., Billstedt, E., GiltgeC., Olsson, I. (2005) Epilepsy in young adulith
autism: A prospective population-based follow-updgt of 120 individuals diagnosed in childhood.
Epilepsia,46, 918-923.

Dashe, J.S., Mcintire, D.D., Lucas, M.J., Levena]. K2000) Effects of symmetric and asymmetric
fetal growth on pregnancy outcomé&stetrics and Gynecology. 881-327.

De Bildt, A., et al. (2004) Interrelationship beewmeAutism Diagnostic Observation
Schedule- Generic (ADOS-G), Autism Diagnostic latew — Revised (ADI-R) and the
Diagnostic and Statistical manual of Mental Disesd®SM-IV-TR) classification in
children and adolescents with mental retardationrnal of Autism and Developmental
Disorders,34, 129-137.

Deshpande, S., Platt, M.W. (2005) The investigatiod management of neonatal hypoglycaemia.
Seminars in fetal and neonatal medicih®.351-361.

DeStefano, R., Thompson, W.W. (2004) MMR vaccinel autism: an update of the scientific
evidenceExpert reviews of vaccines, 19-22.

Donnai, D., et al. (1989) Severe Silver-Russelldsgme.Journal of medical genetics. 2447-451.

Dopfner, M., et al. (2006) Cross-cultural reliatyiland validity of ADHD assessed by the ADHD
Rating Scale in a pan-European stuglyropean Child & Adolescent Psychiatfyy, i46-i55.

Dowdney, L., Woodward, L., Pickles, A., Skuse, I995) The body image perception and attitude

scale for children: Reliability in growth retardadd community comparison subjedtgernational
Journal of Methods in Psychiatric Reseaf;29-40.

179



References

Dowdney, L., Skuse, D., Morris, K., Pickles, A. g8 Short normal children and environmental
disadvantage: A longitudinal study of growth andmtive development from 4 -11 yeadaurnal of
child psychology and psychiatry and allied disaipb. 391017-1029.

Doyle, R. (2004). The history of adult attentiorfici&hyperactivity disorderPsychiatric Clinics of
North America27, 203-

Drewett, R.F., Corbett, S.S., Wright, C.M. (199%9qg@itive and educational attainments at school age
of children who failed to thrive in infancy: A pdation based studylournal of child psychology and
psychiatry and allied disciplines. 851-561

Drewett, R., Wolke, D., Asefa, M., Kaba, M., Tessen¥. (2001) Malnutrition and mental
development: Is there a sensitive period? A nests-control studyJournal of child psychology
and psychiatry and allied discipline$2. 181-187.

Duncan, P.A., Hall, J.G., Shapiro, L.R., VibertKB(1990) Three-generation dominant transmission
of the Silver-Russell syndromAmerican Journal of Medical Genetics. 3%5-250.

DuPaul, G.J., Power, T.J., Anatstopoulos, A.D.dRBi. (1998 ADHD Rating Scale-1V: Checklists,
Norms, and Clinical Interpretatio.ondon: The Guilford Press

Durston, S.et al., (2003). Differential patterns of striatal activation young children with and
without ADHD. Biological Psychiatry53, 871-878.

Duvanel, C.B., Fawer, C.L., Cotting, J., HohlfeRl, Matthieu, J.M. (1999) Long term effects of
neonatal hypoglycemia on brain growth and psychomdéevelopment in small-for-gestational-age
preterm infantsJournal of Pediatrics. 13492-498.

Dykman, R.A., Casey, P.H., Ackerman, P.T., McPhers&'.B. (2001) Behavioural and cognitive
status in school-aged children with a history dfufa to thrive during early childhoodClinical
Pediatrics.40 63-70.

Eapen, V., Nagvi, A., Al-Dhaheri, A.S. (2000) Cragsdtural validation of Harter’s self-perception
profile for children in the United Arab Emiratésnals of Saudi Medicin20, 8-11.

Eaves, L.C., Wingert, H., Ho, H.H. (2006) Screerfmgautism.Autism,10, 3, 229-242.

Eggermann, T., et al. (2006) Epigenetic mutation$lp15 in Silver-Russell syndrome are restricted
to the telomeric imprinting domaidournal of medical Genetics. 4815-616.

Eisenberg, N., Roth, K., Bryniarski, K.A., Murralf, (1984) Sex differences in the relationship of
height to children’s actual and attributed socrad aognitive competencieSex Roles. 1[719-734.

Elgen, I., Lundervold, A.J. & Sommerfelt, K. (200Aspects of inattention in low birth weight
children.Pediatric Neurology30, 92-98.

Elliot, C. D., Smith, P., McCulloch, K. (1998ritish ability scales: Second editigBAS II).
Windsor, UK: nferNelson.

Emond, A.M., Blair, P.S., Emmett, P.M., DrewettFR(2007) Weight faltering in infancy and 1Q
levels at 8 years in the Avon longitudinal studyafents and childreRediatrics. 120e1051-e1058.

180



References

Falkert, A., Dittmann, K., Seelbach-Gobel, B. (2p@lver-Russell syndrome as a cause for early
intrauterine growth restrictiofPrenatal diagnosis. 2897-501.

Fang, S. (2005) Management of preterm infants wittauterine growth restrictiorkarly Human
Development. 8889-900.

Faraone, S.V. & Biederman, J. (1998). Neurobiolafyattention-deficit hyperactivity disorder.
Biological Psychiatry44, 951-958.

Faraone, S.V., Biederman, J., Weber, W. & RusBell. (1998) Psychiatric, neuropsychological and
psychosocial features of DSM-IV subtypes of atmmtieficit/hyperactivity disorder: Results from a
clinically referred samplelournal of the American Academy of Child and Adm#eas Psychiatry37,
185-193.

Faraone, S.V., Biederman, J., Spencer, T., WilensSeidman, L.J., Mick, E. & Doyle, A.E. (2000)
Attention-deficit/hyperactivity disorder in adultdn overview.Biological Psychiatry48, 9-20.

Faraone, S.V. & Biederman, J. (2002). Neurobiolofyattention deficit hyperactivity disorder. In
Charney DS, Nestler EJ (edsgurobiology of Mental llines@™ ed., pp. 979-1000). New York New
York, Oxford University Press.

Faraone, S.V., Monuteaux, M.C., Biederman, J., @oBd..& Mick, E. (2003). Does parental ADHD
bias maternal reports of ADHD symptoms in childreh@urnal of Consulting and Clinical
Psychology71, 168-175.

Faraone, S.V., Biederman, J. & Zimmerman, B. (20@®)respondence of parent and teacher reports
in medication trialsEuropean Child and Adolescent Psychical®, 20-27.

Fattal-Valevski, A., et al. (1999) Neurodevelopna¢r@utcome in children with intrauterine growth
retardation: A 3-year follow-u@lournal of child neurology. 1424-727.

Ferguson, S.C., et al. (2005) Influence of an eanlget age of type 1 diabetes on cerebral structure
and cognitive functiorDiabetes care28 1431-1437.

Filan, P.M., Inder, T.E., Cameron, F.J., Kean, MHLnt, R.W. (2006) Neonatal hypoglycemia and
occipital cerebral injuryJournal of Pediatrics148. 552-555.

Fombonne, E. (1999) The epidemiology of autisnevéew. Psychological medicin@9, 769-786.

Freeman, et al (1995) Cross sectional stature and weight reference curves for the UK, 1990.
Archives of Disease of Childhood. 73, 17-24.

Friedman, J.N.W., Oltmans, T.F., Gleason, M.E.J., Turkheimer, E. (2006) Mixed
impressions: Reactions of strangers to people with pathological personality traits. Journal of
research in personality. 40 395-410.

Frisk, V., Amsel, R., Whyte, H.E.A. (2002) The importance of head growth patterns in
predicting the cognitive abilities and literacy skills of small-for-gestational-age children.
Developmental Neuropsychology. 22 565-593.

Frith, U. (2004) Emanuel Miller lecture: Confusions and controversies about Asperger
syndrome. Journal of child psychology and psychiatry, 45, 672-686.

Gale, C.R., O'Callaghan, F.J., Bredow, M., Mart@gn\. (2006) The influence of head growth in fetal
life, infancy, and childhood on intelligence at tiges of 4 and 8 yeaRediatrics 1181486-1492

181



References

Gairdner, D., Pearson, J. (1971). “A growth chartdremature and other infant&fch Dis Child46:
783-787

Gardner, R.M., Sorter, R.G., Friedman, B.N. (19®8velopmental changes in children’s body
images.Journal of social behavior and personality. 1919-1036.

Gardner, R. (2001) Assessment of body image dishadin children and Adolescents. In. J.K.
Thompson, L Smolak (EdsBody image, eating disorders, and obesity in yoisessment,
prevention, and treatment/ashington, DC: American Psychological Association.

Gardner, R. (2002) Body image assessment in childineT.Cash & T. Prunisky (EdsBody image:
A handbook fof theory, research and clinical preetNew York: Guildford.

Gaub, M. & Carlson, C.L. (1997) Gender differenoe&DHD: A meta-analysis and critical review.
Journal of the American Academy of Child and Admas Psychiatry36, 1036-1045.

Geva, R., Eshel, R., Leitner, Y., Valevski, A.Fardl, S. (2006) Neuropsychological outcome of
children with intrauterine growth restriction: Ay@ar prospective studiPediatrics 1181-100.

Geurts, H.M., Verte, S., Oosterlaan, J., Roeyers; HBergeant, J.A. (2005) ADHD subtypes: Do they
differ in their executive functioning profile®rchives of Clinical Neuropsycholo®®0, 457-477.

Gicgul, C. et al. (2005) Epimutation of the telorneémprinting centre region on chromosome 11p15
in Silver-Russell syndromé&lature Genetics. 37.003-1007.

Gilmour, J., Skuse, D. (1996) Short stature — Tdle of intelligence in psychosocial adjustment.
Archives of disease in childhood. 25-31.

Gillberg, C., Coleman, M. (2000The Biology of the Autistic Syndrome®® Ed. Cambridge
University Press:UK

Gittelman, R & Eskenazi, B. (1983). Lead and hyptvdy revisited An investigation of
nondisadvantaged childreficchives of General PsychiatrgQ, 827—-833.

Glasson, E.J., et al (2004) Perinatal factors dwmd development of autism: a population study.
Archives of general psychiatr§l, 618-627.

Goldstein, S. & Goldstein, M. (1998)1lanaging attention deficit hyperactivity disorderchildren: A
guide for practitionersZnd Ed.). New York, NY: John Wiley and Sons, Inc.

Goodman, R. (1997) The Strength and Difficultie®&ionnaire: A Research Notkurnal of Child
Psychology and Psychiatr$8, 581-586.

Goodman, R. (1999b) The extended version of then§ths and Difficulties Questionnaire as a guide
to child psychiatric caseness and consequent buiddamal of Child Psychology and Psychiaty),
791-801.

Goodman, R. (2001) Psychometric properties of then§ths and Difficulties Quesitonnaire (SDQ).
Journal of the American Academy of Child and Admes Psychiatry40, 1337-1345.

Goodman, S.H., Brogan, D., Lynch, M.E., Fielding(B293) Social and emotional competence in
children of depressed mothe&hild Developmen64, 516-531.

182



References

Goodman, R., Renfrew, D., Mullick, M. (2000) Preifig type of psychiatric disorder from Strength
and Difficulties Questionnaire (SDQ) scores in dhmental health clinics in London and Dhaka.
European Child and Adolescent Psychiafy129-134.

Goodman, R., Scott, S. (1999) Comparing the Sthengmhd Difficulties Questionnaire and the Child
Behaviour Checklist: Is small beautiful@urnal of Abnormal Child Psychologgd7, 17-24.

Gordon, M., Crouthamel, C., Post, E.M., RichmanA.R(1982) Psycho-social aspects of
constitutional short stature — social competencehabior problems, self-esteem and family
functioning.Journal of Pediatrics. 10477-480.

Granleese, J., Joseph, S. (1993) Self-PerceptmfiiPof adolescent girls at a single-sex and aethkix
sex schoolJournal of Genetic Psychologi54, 525-530.

Granleese, J., Joseph, S. (1994) Further psychioraatidation of the self-perception profile for
children.Personality and Individual Differencek6, 649-651.

Green, J., Gilchrist, A., Burton, D., Cox, A. (2Q0(8ocial and psychiatric functioning in adolescents
with Asperger syndrome compared with conduct diesordournal of autism and developmental
disorders,30, 279-293.

Gupta, A., State, M. (2007) Recent advances irgémetics of autisnBiological psychiatrypl, 429-
437.

Hack, M., Flannery, D.J., Schluchter, M., Cartar, Borawski, E., Klein, N. (2002) Outcomes in
young adulthood for very-low-birth-weight infantéew England Journal of Medicine. 34619-157.

Hack, M.,et al.(2004) Behavioural outcomes and evidence of psyatihaiogy among very low birth
weight infants at age 20 yeaPediatrics 114, 932-940.

Hadders-Algra, M., Touwen, B.C. (1990) Body measwmets, neurological and behavioural
development in six year old children born pretemd/ar small-for-gestational-ag&arly Human
Development. 22-13.

Halamek, L.P., Stevenson, D.K. (1998) Neonatal biymmemia, part II: Pathophysiology and therapy.
Clinical Pediatrics.37 11-16.

Hannonen, R.,Tuploa, S., Ahonen, T., Rijkonen, Z0@) Neurocognitive functioning in children
with type-1 diabetes with and without episodes @fese hypoglycaemidDevelopmental medicine
and child neurology45. 262-268.

Hannula, K., Kere, J., Pirnen, S., Holmberg, Cpshinen-Nyman, M. (2001) Do patients with
maternal uniparental disomy 7 have a distinct nSitver Russell phenotypePournal of medical
genetics. 373-278.

Hanson, D.R., Gottesman, l.I. (1976) The genetitsany, of infantile autism and childhood
schizophreniaJournal of autism and developmental disordérs209-234.

Harper, B. (2000) Beauty, stature and the labowketaA British cohort studyOxford bulletin of
economics and statistics. 8Z1-

Harrison, J., Hare, D.J. (2005) Brief report: Assesnt of sensory abnormalities in people with
autistic spectrum disorderdournal of autism and developmental disord&rs, 727-730.

Harter, S. (1982) The perceived competence scalehftiren.Child Developmen§3, 87-97.

183



References

Harter, S. (1985Manual for Self-Perception profile for childreBenver, CO: University of Denver.

Harter, S., Pike, R. (1984) The pictorial scal@eifceived competence and social acceptance
for young childrenChild Developmen§5, 1969-1982.

Harvey, D., Prince, J., Bunton, J., Parkinson,Gampbell, S. (1982) Abilities of children who were
small-for-gestational-age babiéxediatrics. 69296-300.

Hatton, D.D., et al. (2006) Autistic behavior inldnen with fragile X syndrome: Prevelance, stapili
and the impact of FMRRAmerican Journal of Medical Genetids}0, 1804-1813.

Hershey, T., Craft, S., Bhargava, N., White, N.H997) Memory and insulin dependent diabetes
mellitus (IDDM): Effects of childhood onset and se¥ hypoglycemialournal of the international
neuropsychological societg.509-520.

Hervey, A.S., Epstein, J.N. & Curry, J.F. (2004) uNmpsychology of adults with attention-
deficit/hyperactivity disorder: A meta-analytic rew. Neuropsychologyl8, 485-503.

Hill, P. (1998). Attention deficit hyperactivity strder.Archives of Disease in Childhood9, 381-
384.

Hill, A.J., Silver, E.K. (1995) Fat, friendless andhealthy: 9-year old children’s perception of ood
shape stereotypesiternational journal of obesity. 19423-430.

Hindmarsh, P.C., Geary, M.P.P., Rodeck, C.H., Kargd J.C.P., Cole, T.J. (2002) Intrauterine
growth and its relationship to size and shaperét.tediatric research. 5263-268.

Hitchins, M.P., Stanier, P., Preece, M.A., MooreE(2001) Silver-Russell syndrome: a dissection
of the genetic aetiology and candidate chromosaegabns.Journal of medical genetics. 33.0-819.

Hollo, O., Rautava, P., Korhonen, T., Helenius, Kero, P., Silanpaa, M. (2002) Academic
achievement of small-for-gestational-age childréanage 10 yearsArchives of pediatrics and
adolescent medicine. 1969-187.

Holmes, C.S., Hayford, J.T., Thomfson, R.G. (20B&Jents’ and teachers’ differing views of short
children’s behaviourChild: care, health and development32,7-336.

Holowenko, H. (1999)ADHD: a multidisciplinary approachlessica Kingsley Publishers:London.

Howlin, P. (2003)Autism and Asperger syndrome: Preparing for adwthd2™ Ed). Routledge,
Oxford UK.

Howlin, P., Karpf, J. (2004) Using the Social Commuation Questionnaire to identify autistic
spectrum disorders associated with other genetiditans — findings from a study of individuals with
Cohen SyndromeAutism,8, 175-182.

Hoza, B., et al. (1993) Self-perceptions of compe¢en children with ADHD and comparison
children.Journal of Consulting and Clinical Psycholod2, 382-391.

Hultman, C.M. (2002) Perinatal risk factors foranfile autismEpidemiology 13, 417-423.

Hume, R., Burchell, A., Williams, F.L.R., Koh, DM. (2005) Glucose homeostasis in the newborn.
Early human developmen81. 95-101.

184



References

Hunt, L., Hazen, R.A., Sandberg, D.E. (2000) Peemtiversus measured height — which is the
stronger predictor of psychosocial functionirprmone Research. 8129-138.

Indredavik, M.S., Vik, T., Heyerdahl, S., Kulser®), Fayers, P., Brubakk, A.M. (2004) Psychiatric
symptoms and disorders in adolescents with lovi irtight.Archives of disease in childhood: Fetal
and Neonatal Edition. 88445-F450.

Indredavik, M.S., Vik, T., Heverdahl, S., Romundst®., Brubakk, A.M. (2005) Low-birthweight
adolescents: Quality of life and parent-child rielas. Acta Paediatrica. 94295-1302.

International Statistical Classification of Disess@d Related Health Problems 10th Revision Version
for 2007http:/www.who.int/classifications/apps/icd/icd1(ioe/

Johnson, T.S. (2003) Hypoglycemia and the full-tarewborn: How well does birth weight for
gestational age predict risd®urnal of obstetric gynecologic and neonatal nogsB2. 48-57.

Johnson, C.P., Myers, S.M. (2007) Identificatiord avaluation of children with Autism Spectrum
DisordersPediatrics.120, 1183-1215.

Johnson, F., Wardle, J. (2005) Dietary restraiogybdissatisfaction, and psychological distress: a
prospective analysigournal of abnormal psychology, 11119-125.

Juul-Dam, N., Townsend, J., Courchesne, E. (208dnd®al, perinatal, and neonatal factors in autism,
pervasive developmental disorder-not otherwiseipdand the general populatiohediatrics,107,
€63-e69.

Kanner, L (1943) Autistic disturbances of affectoantactNervous Child, 2217-250

Karmiloff-Smith, A. (2003) Exploring the Williamsyadrome face-processing debate: the importance
of building developmental trajectoriekurnal of Child Psychology and Psychiat, 7, 1528-
1274.

Keen, D., Ward, S. (2004) Autistic Spectrum DiserdeChild Population ProfileAutism,8, 39, 39-
48.

Kelly, Y.J., Nazroo, J.Y., McMunn, A., Boreham, R Marmot, M. (2001) Birthweight and
behavioural problems in children: a modifiable effdnternational Journal of Epidemiolog®0, 88-
94.

Kemper, T.L., Bauman, M. (1998) Neuropathology mfantile autism.Journal of neuropathology
and experimental neurology7, 645-652.

Kesslar, R.C. (2004). Establishing the prevelarfcadalt ADHD around the world: Results from the
National comorbidity Survey Replication and prehiaay results from the World Mental Health
Initiative. International Journal of NeuropsychopharmacologyS93-S93.

Kim, J.A., Szatmari, P., Bryson, S.E., Streiner,..DWilson, F.J. (2000) The prevalence of anxiety
and mood problems among children with autism apémer syndromeiutism,4, 117-132.

Klein, S., Magill-Evans, J. (1998) Perceptions ampetence and peer acceptance in young children

with motor and learning difficultie®hysical and Occupational Therapy in PediatricsQAarterly
Journal of Developmental Thera@g, 39-52.

185



References

Kolevzon, A., Gross, R., Reichenberg, A. (2007)n&atal and perinatal risk factors for autism.
Archives of pediatrics and adolescent medicirgs,, 326-333.

Kornetsky C. (1970). The psychopharmacology of the immatrganism.Psychopharmacologia,
17, 105-136.

Kotzot, D., et al. (1995) Uniparental disomy 7 iitv&-Russell syndrome and primordial growth
retardationHuman Molecular Genetics.5B83-587.

Kranzler, J.H., Rosenbloom, A.L., Proctor, B., Diamond, F.B., Watson, M. (2000) Is short stature a
handicap? A comparison of the psychosocial functioning of referred and nonreferred children
with normal short stature and children with normal stature. Journal of Pedaitrics. 136, 96-102.

Kulseng, S., et al (2006) Very-low-birthweight atefm small-for-gestational-age adolescents:
Attention revisitedActa Paediatrica. 9224-230.

Lafranchi, S. (1987) Hypoglycemia of infancy andldiood. Pediatric clinics of north Americe84
961-982.

Lagrou, K., et al (2007) Effect of 2 years of idose growth hormone therapy on cognitive and
psychosocial development in short children born lsficet gestational ageEuropean journal of
endocrinology. 1595-201.

Lahey, B.B.,et al. (1994) DSM-IV field trials for attention-deficit Iperactivity disorder in children
and adolescent&imerican Journal of Psychiatrt51, 1673-1685.

Lahti, J.,et al. (2006) Small body size at birth and behavioural gigmms of ADHD in children aged
five to six yearsJournal of Child Psychology and Psychiatdy, 1167-1174.

Lai, K.Y.C., Skuse, D., Stanhope, R., Hindmarsh(1®94) Cognitive-abilities associated with the
Silver-Russell syndromérchives of disease in childhood. #90-496

Langlois, J.H., Ritter, J.M., Roggman, L.A., VaughnS. (1991) Facial diversity and infant
preferences for attractive fac&evelopmental psychology. 29-84.

Larroque, B., Bertais, S., Czernichow, P., Leger2001) School difficulties in 20-year-olds who
were born small for gestational age at term inggoreal cohort studyPediatrics 108111-115.

Larsson, H.J. et al. (2005) Risk factors for autiperinatal factors, parental psychiatric histong a
socioeconomic statudmerican journal of epidemiolog$61, 916-925.

Law, C.M. (2000) The disability of short statufechives of disease in childhood. &55-859.

Leitner, Y., et al. (2000) Six-year follow-up ofitthven with intrauterine growth retardation: Long-
term, prospective studyournal of child neurology. 1381-786.

Leitner, Y., et al (2007) Neurodevelopmental outeomf children with intrauterine growth
retardation: A longitudinal 10-year prospectivedstuWlournal of child neurology. 2280-587.

Levisohn, P.M. (2007) The autism-epilepsy connectipilepsia,48, 33-35.

Liaw, F.R., Brooksgunn, J. (1993) Patterns of lavtHaweight children cognitive development.
Developmental psychology. 2024-1035.

186



References

Lin, C.C., Santolaya-Forgas, J. (1998) Current eptx of fetal growth restriction: Part 1. Causes,
classifications and pathophysiolo@ybstetrics & Gynecology 92044-1055.

Lin, C.C., Su ,S.J., River, L.P. (1991) Comparisifnassociated high-risk factors and perinatal
outcome between symmetrical and asymmetrical figtmbhuterine growth-retardatiorAmerican
Journal of obstetrics and gynecology. 16:B5-1542.

Linnet, K.M., et al, (2003). Maternal lifestyle factors in pregnandgk of attention deficit
hyperactivity disorder and associated behaviorsidReof the current evidencA&merican Journal of
Psychiatry,160, 1028-1040.

Linnet, K.M., et al., (2005). Smoking during pregnancy and the risk fgpdrkinetic disorder in
offspring.Pediatrics,116, 462-467.

Linnet, K.M., et al. (2006) Gestational age, birth weight and the oishyperkinetic disordefrchive
of Disease in Childhoo®1, 655-660.

Lord, C., Cook, E.G., Bennett, L.L., Amaral, D.@00Q0) Autism Spectrum Disordenfdeuron,28,
355-363.

Lord, C., Magill-Evans, J. (1995) Peer interactiofsutistic children and adolescerevelopment
and psychopathology, 611-626.

Lord, C., Rutter, M., DiLavore, P.C. (199&utism Diagnostic Observation Scale — Generic.
Chicago, IL: University of Chicago Press.

Lord, C., Rutter, M., Le Couteur, A. (1994) Autifdragnostic Interview- Revised: A revised version
of diagnostic interview for caregivers of individsiavith possible pervasive developmental disorders.
Journal of Autistic Developmental Disordegsl, 659-685.

Lotter, V. (1966) Epidemiology of autistic conditi® in young childrenSocial psychiatry and
psychiatric epidemiology,, 124-135.

Lou, H.C. (1996) Etiology and pathogenesis of Aitamdeficit Hyperactivity Disorder (ADHD):
significance of prematurity and perinatal hypoxietmdynamic encephalopathfcta Paediatrica,
185, 1266-1271

Lteif, A.N., Schwenk, W.F. (1999) Hypoglycemia infants and childrenEndocrinology and
metabolism clinics of north Americ28. 619

Lucas, A., Morley, R., Cole, T.J. (1988) Adverseaimoelevelopmental outcome of moderate neonatal
hypoclycemiaBritish Medical Journal297 1304-1308.

Lundgren, E.M., Cnattingius, S., Jonsson, B., Tuvemo, T. (2001) Intellectual and
psychological performance in males born small for gestational age with and without catch-up
growth. Pediatric Research. 50 91-96.

Macintosh, K.E., Dissanayake, C. (2004) Annotation: The similarities and differences
between autistic disorder and Aspergers disorder: a review of the empirical evidence.
Journal of Child Psychology and Psychiatry, 45, 421-434.

Marlow, N., Rose A.S., Rands, C.E., Draper, E.808} Neuropsychological and educational

problems at school age associated with neonatepéadtopathyArchives of Disease in Childhood:
Fetal and Neonatal E®O0, 5, F380-F387.

187



References

Maimburg, R.D., Vaeth, M. (2002) Perinatal risk ttas and infantile autismActa psychiatrica
scandinavicall4, 257-264.

Markestad, T., et al (1997) Small for gestationgé dSGA) infants born at term: Growth and
development during the first year of lif&cta obstetrician et gynecologica scandinavica.9%3101.

Masip, J., Garrido, E., Herrero, C. (2004) Facippearance and impressions of credibility: The
effects of facial babyishness and age on persorepgon.International journal of psychology. 39
276-289.

Mathai, J., Anderson, P., Bourne, A. (2004) Compmagsychiatric disgnoses generated by the
Strengths and Difficulties Questionnaire with diages made by clinician8ustralian and New
Zealand Journal of Psychiatr@g8, 639-643,

Mattes J.A., (1980). The role of frontal lobe dysfunetion childhood hyperkinesisComp
Psychiatry,21, 358-369.

Maulik, D. (2006) Fetal growth compromise: Definits, standards and classificatio®inical
obstetrics and gynecology. 294-218.

McCabe, M., Ricciardelli, L. (2004) Body image diisfaction among males across the lifespan: A
review of past literaturelournal of psychosomatic research, 685-685.

McCabe, M.P., Ricciardelli, L.A. (2001) Body imaged body change techniques among young
adolescent boy&uropean eating disorders review.335-347.

McCall, R.B., Kennedy, C.B. (1980) Attention of 4mh infants to discrepancy and babyishness.
Journal of experimental child psychology. 289-201.

McCarney, S.B. (19890he Attention Deficit Disorders Evaluation Scal®lumbia, MO: Hawthorne
Educational Services.

McGee, G.G., Feldman, R.S., Morrier, M.J. (1997h@&enarks of social treatment for children with
autism.Journal of autism and developmental disord@ig, 353-364.

Mendelson, B.K., Mendelson, M.J., White, D.R. (1pB6dy-esteem scale for adolescents and adults.
Journal of personality assessment. 96;106.

Mick, E., Biederman, J., Faraone, S.V., Sayer, JKI&inman S (2002a) Case-control study of
attention-deficit hyperactivity disorder and matdrsmoking, alcohol use, and drug use during
pregnancyJournal of the American Academy of Child and Admas Psychiatry41, 378-385

Mick, E., Biederman, J., Prince, J., Fischer, M.Faraone, S.V. (2002b) Impact of low birth weight
on attention-deficit hyperactivity disordelournal of Developmental and Behavioural Pediatriz3,
16-22.

Milberger, S., Biederman, J., Faraone, S.V., Guit&& Tsuang MT (1997) Pregnancy, delivery and
infancy complications and attention deficit hypeirdty disorder: Issues of gene-environment
interaction Biological Psychiatry41, 65-75.

Milberger, S., Biederman, J., Faraone, S.V. & Jpoideg1998) Further evidence of an association

between maternal smoking during pregnancy and taitemleficit hyperactivity disorder: Findings
from a figh-risk sample of siblingdournal of Clinical Child Psychologg7, 352-358.

188



References

Milich, R., Balentine, A.C. & Lynam, D.R. (2001) AID combined type and ADHD predominantly
inattentive type are distinct and unrelated disad€linical Psychology-Science and Practic®,
463-488.

Millichap, J.G. (2008) Etiologic classification aftention deficit/hyperactivity disordePediatrics,
121, e358-e365.

Miller, C.T., Downey, K.T. (1999) A meta-analysisteavyweight and self-esteeRersonality and
Social Psychology Revie®, 68-84.

Minshew, N.J., Williams, D.L. (2007) The new neumbgy of autism: cortex, connectivity, and
neuronal organizatiomrchives of neurologyg4, 945-950.

Mintz, L.B., Betz, N.E. (1986) Sex differences hetnature, realism, and correlates of body image.
Sex roles. 153-4.

Monk, G., Moore, D. (2004) Intrauterine growth radion — genetic causes and consequences.
Seminars in fetal and neonatal medicin@74.-378.

Morrison, J.R. & Stewart, M.A. (1973) Psychiatriatsis of legal families of adopted hyperactive
children.Archives of General Psychiatr28, 888-891.

Muhle, R., Trentacoste, S.V., Rapin, |. (2004) §keetics of autisnPediatrics,113, e472-e486.

Muris, P., Meesster, C., Fijen, P. (2003) The pelfeeption profile for children: Further evidenoe f
its factor structure, reliability, and validitiPersonality and Individual Difference35, 1791-1802.

Muris, P., Meesters, C., van den Berg, F. (2003 $trength and Difficulties Quesitonnaire (SDQ):
Further Evidence for its reliability and validity & community sample of Dutch children and
adolescent€&uropean Child and Adolescent Psychiafrg, 1, 1-8.

Murphy, K.R., Barkley, R.A. & Bush, T. (2002). Yogradults with attention deficit hyperactivity
disorder: Subtype differences in comorbidity, ediocgl and clinical historyJournals of Nervous
and Mental Diseasd,90, 147-157.

Newschaffer, C.J., Fallin, D., Lee, N.L. (2002) ltdsle and nonheritable risk factors for autism
spectrum disorder&pidemiologic review4, 137-153.

Nigg, J.T., Willcutt, E.G., Doyle, A.E. & Sonuga-Ba&, E.J.S. (2005) Causal heterogeneity in
attention-deficit/hyperactivity disorder: Do we deeneruopsychologically impaired subtypes?
Biological Psychiatrys7, 1224-1230.

Nigg, J.T., et al., (2008) Low blood lead levels associated with chly diagnosed attention-
deficit/hyperactivity disorder and mediated by wealknitive controlBiological Psychiatry63, 325-
331.

Noeker, M., Wollmann, H.A. (2004) Cognitive devetognt in Silver-Russell syndrome: a sibling
controlled studyDevelopmental medicine and child neurology346-346

Oates, R.K., Peacock, A., Forrest, D. (1985) Loagnt effects of non-organic failure to thrive.
Pediatrics. 7536-40

Offord, D.R., et al.,(1992). Outcome, prognosis and risk in a longitatfollow-up study.Journal
of the American Academy of Child and Adolescenthialry, 31, 916-923.

189



References

O’Keeffe, M.J., O’Callaghan, M., Williams, G.M., Maan, J.M., Bor, W. (2003) Learning, cognitive
and attentional problems in adolescents born dimaglestational agdediatrics. 112301-307.

Oliver, B.R., Plomin, R. (2007) Twins’ Early Develment Study (TEDS): A Multivariate,
Longitudinal Genetic Investigation of Language, @itign and Behaviour Problems from Childhood
Through Adolescencdwin Research and Human Genetit3, 1, 96-105.

Olsen, |., Steffenburg, S., Gillberg, C. (1988) IEpsy in autism and autistic conditiodschives of
Neurology 45, 666-668.

O’Neil, D.K., Happe, F.G.E. (1995) Noticing and cmenting on what's new: differences and
similarities among 22 month old typically develagiohildren, children with down syndrome, and
children with autismDevelopmental Sciencg, 457-478.

O’Regan, F.J. (200%ADHD. Continuum International Publishing GroUK

Ounap, K., Reimand, T., Magi, M.L., Bartsch, O (2p0wo sisters with Silver-Russell phenotype.
American Journal of medical genetics Part A. 130A-306.

Pallotto, E.K., Kilbride, H.W. (2006) Perinatal come and later implications of intrauterine growth
restriction.Clinical obstetrics and gynecology. 287-269.

Paunonen, S.V., Ewan, K., Earthy, J., Lefave, 8ldi&erg, H. (1999) Facial features as personality
cues.Journal of personality. 6355-583.

Patton, M.A. (1988) Russell-Silver syndrondeurnal of Medical Genetics. Z&57-560.

Paz, I., Laor, A., Gale, R., Harlap, S., Stevengdi., Seidman, D.S. (2001) Term infants with fetal
growth restriction are not at increased risk faw lmtelligence scores at age 17 yealsurnal of
Pediatrics. 1387-91

Paz, I., Gale, R., Laor, A., Danon, Y.L., StevensbrK., Seidman, D.S. (1995) The cognitive
outcome of full-term small for gestational age imtkaat late adolescend@bstetrics and gynecology.
85452-456

Paya-Gonzalez, B., Fuentes-Mechaca, N. (2007) Nélogy of autism: neuropathology and
neuroimaging studieg\ctas espanolas de psiquiatrizg, 271-276.

Pelham, W.E., Evans, S., Gnagy, E., Greenslade,([#992) Teacher ratings of DSM-II-R
Symptoms for the disruptive disorders: Prevalefamtpr analyses and conditional probabilities in a
special educational sampkechool Psycholoy Revie1, 285-299.

Pennington, B.F. & Ozonoff, S. (1996) Executive dtions and developmental psychopathology.
Journal of child psychology and psychiatdy, 51-87.

Perkins, C.P.T.R.M., Hoang-Xuan, M.T.A. (2002) TRassell-Silver syndrome: A case report and
brief review of the literaturd?aediatric Dermatology. 1946-549.

Plotts, C.A. (2000) A case study of nonverbal leagrdisability in a subject with Russell-Silver
syndromeArchives of clinical neuropsychology. 866-806

Powell, J.E., Edwards, A., Edwards, M., Pandit,.BSsingum-Paliwal, S.R., Whitehouse, W. (2000)
Changes in the incidence of childhood autism argbrofwutistic spectrum disorders in preschool

190



References

children from two areas of the West MidlanBgvelopmental medicine and child neurolod®, 624-
628.

Power, T.J., et al. (1998) The predictive validifyparents and teacher reports of ADHD symptoms.
Journal of psychopathology and behavioural assestr@e, 57-81.

Preece, M.A., et al. (1997) Maternal uniparentaodiy 7 in Silver-Russell syndromé&ournal of
Medical Genetics. 38-9

Price, S.M., Stanhope, R., Garrett, C., Preece, Ml.fembath, R.C. (1999) The spectrum of Silver-
Russell syndrome: A clinical and molecular genstiedy and new diagnostic criteridournal of
medical genetics. 3837-842

Rao, P.A., Beidel, D.C., Murray, M.J. (2008) Sodhkills interventions for children with Asperger's
syndrome or high functioning autism: A review aretammendationsJournal of autism and
developmental disorder88, 353-361.

Reif, S.M., Beler, B., Villa, Y., Spirer, Z. (199%png-term follow-up and outcome of infants with
nonorganic failure to thrivdsrael journal of medical sciences. 383-489.

Ricciardelli, L.A., McCabe, M.P. (2001) Childrert®dy image concerns and eating disturbance: A
review of the literatureClinical psychology review. 2B825-344.

Richards, M., Hardy, R., Kuh, D., Wadsworth, M.H2001) Birth weight and cognitive function in
the British 1946 birth cohort: Longitudinal popudat based studyBritish Medical Journal. 32299-
203

Risch, N., et al (1999) A genomic screen of auti&vidence for a multilocus etiologydmerican
journal of human genetic6b, 493-507.

Roback, E.W., Barakat, A.J., Dev, V.G., Mbikay, Mhertien, M., Butler, M.G. (1991) An infant
with deletion of the distal long arm of chromosofrie (q26.1-gter) and loss of insulin-like growth
factor 1 receptor genfmerican Journal of Medical Genetics. 38-79.

Robson, A. & Cline, B. (1998) Developmental consames of intrauterine growth retardatiémfant
Behaviour and Developmer], 331-344.

Rose, D., Pevalin, D.J. (2005) The National Sia#stSocio-Economic Classification: Origins,
development and use. Institute of social and ecamogsearch, University of Essex.

Ross, J.Let al., (2004) Psychological adaptation in children widiopathic short stature treated with
growth hormone or placebdournal of clinical endocrinology and metabolisro.4B73-4878.

Rossi, P.G., Parmeggiani, A., Bach, V., Santucci{/Mconti, P. (1995) EEG features and epilepsy in
patients with autisnBrain and development,7, 169-174.

Rovet, J., Alvarez, M. (1997) Attentional functiogi in children and adolescents with IDDM.
Diabetes Care20 803-810.

Rubin, R.A., Rosenblatt, M.A., Balow, B. (1973) BEkglogical and educational sequelae of
prematurity Pediatrics 52352- 363.

Rudolf, M.C.J., Logan, S. (2005) What is the loegrt outcome for children who fail to thrive? A
systematic reviewArchives of disease in childhood. 995-931

191



References

Russell, A. (1954) A syndrome of intrauterine dvgarf recognisable at birth with craniofacial
dysotosis, disproportionality short arms and othlenormalities (5 examples)Proceedings of the
Royal Society of Medicine. 4070 —

Rutter, N. (1967) A Children’s Behaviour Questioinedor Completion by Teachers: Preliminary
Findings.Journal of Child Psychology and Psychiat8y,1-11.

Rutter, M. (2005) Indcidence of autism spectrunodisrs: Changes over time and their meaning.
Acta Paediatrica94, 2-15.

Rutter, M., Bailey, A., & Lord,C. (20035CQ: The Social Communication Questionnaire
Manual. Western Psychological Services: Los Angelds

Ryan, C.M., Williams, T.M., Finegold, D.N., Orchard.J. (1985) Cognitive dysfunction in adults
with Type 1 (insulin-dependent) diabetes mellitu§ long duration: effects of recurrent
hypoglycaemia and other chronic complicatiddisibetologia.36 329-334.

Saal, H.M., Pagon, R.A., Pepin, M.G. (1985) Reeattun of Russell-Silver syndromdournal of
pediatrics. 1077/33-737.

Saenger, P., Czernichow, P., Hughes, I., Reit&®, E2007) Small for gestational age: Short stature
and beyondEndocrine Reviews. 2819-251.

Sagvolden, T., Aase, H., Zeiner, P. & Berger, D998) Altered reinforcement mechanisms in
attention-deficit/hyperactivity disordeBehavioural Brain ResearcB4, 61-71.

Sagvolden, T., Johansen, E.B., Aase, H. & Rusgell, (2005). A dynamic developmental theory of
attention-deficit/hyperactivity disorder (ADHD) mleminantly hyperactive/impulsive and combined
subtypesBehavioural and Brain Science®3, 397-

Samn, M., Lewis, K., Blumberg, B. (1990) Monozygotiins discordant for the Russell-Silver
syndromeAmerican Journal of Medical Genetics, $43-545.

Sandberg, D.E., Brook, A.E., Campos, S.P. (1994)rtSétature- a psychosocial burden requiring
growth-hormone therapyediatrics. 94832-840.

Sandberg, D.E., Bukowski, W.M., Fung, C.M., NollBR(2004) Height and social adjustment: Are
extremes a cause for concern and actiefiatrics. 114744-750.

Sann, L. (1990) Neonatal hypoglycentology of the neonat&8 supp.1 16-21.

Santos, .M., Young, A.W. (2005) Exploring the psgtion of social characteristics in faces using the
isolation effectVisual cognition 1213-247.

Satterfield J.H. & Dawson, M.E., (1971). Electrodermal caates of hyperactivity in children.
Psychophysiologyg, 191-197

Schnizel, A.A., Robinson, W.P., Binkert, F., Fanc@a (1994) An Interstatial deletion of proximal
80 (q11-g13) in a girl with Silver Russell syndrar@dinical Dysmorphology. 83-69.

Schonherr, N., Meyer, E., Roos, A., Schmidt, A., Idann, H.A., Eggermann, T. (2007) The

centromeric 11p15 imprinting centre is also invdlwe Silver-Russell syndromdournal of medical
genetics. 4459-63

192



References

Schumann, B.C., Striegel-Moore, R.H., McMahon, R/faclawiw, M.A., Morrison, J.A., Schrieber,
G.B. (1999) Psychometric properties of the SelfeBption Profile for Children in a biracial cohoft o
adolescent girls: the NHLBI Growth and Health Stuturnal of Personality Assessmer, 260-
275.

Schumann, C.M. et al. (2004) The amygdale is eatarg children but not adolescents with autistm;
the hippocampus is enlarged at all agesirnal of neuroscienc@4, 6392-6402.

Seidman, L.J. (2006) Neuropsychological functioningpeople with ADHD across the lifespan.
Clinical Psychology Review26, 466-485.

Sergeant, J.A., Geurts, H. & Oosterlaan, J. (2002y specific is a deficit of executive functioning
for attention deficit/hyperactivity disordeB&havioural Brain Researct30, 3-28.

Shenkin, S.D., Starr, J.M., Pattie, A., Rush, MWhalley, L.J., Deary, 1.J. (2001) Birth weight and
cognitive function at age 11 years: The Scottishtalesurvey 1932Archives of disease in childhood.
85189-195.

Siegel, L.M., Granat, D.B., Jones, K.L. (1998) Opterve asymmetry in a child with Russell-Silver
syndromeAmerican Journal of Medical Genetics. Z83-225

Sigman, M., Ruskin, E. (1999) Continuity and chamgehe social competence of children with
autism, down syndrome, and developmental delslgmographs of the society for research in child
development4, 1-130.

Silva, A., Metha, Z., O’'Callagham, F.J. (2006) Trietative effect of size at birth, postnatal growth
and social factors on cognitive function in latddtood. Annals of epidemiology 14659-476.

Silver, H.K., Kiaysu, N., George, J., Deamer, WIR53) Syndrome of congenital hemi hypertrophy,
short stature and elevated urinary gonadotropHediatrics. 12368 —

Skuse, D., Pickles, A., Wolke, D., Reilly, S. (199Rostnatal-growth and mental development
evidence for a sensitive periagburnal of child psychology and psychiatry andeadlidisciplines3,
521-545.

Smalley, S.L. (1998) Autism and tuberous sclerakisirnal of autism and developmental disorders.
28, 407-414.

Smedje, H., Broman, J.E., Hetta, J., von Knorrid.. (1999) Psychometric properties of a Swedish
version of the ‘Strengths and Difficulties Questiaire’. European Child and Adolescent Psychiatry,
8, 63-70.

Smith, A.C., Choufani, S., Ferreira, J.C., Wekshb&g(2007) Growth regulation, imprinted genes,
and chromosome 11pl5Baediatric Research. 643R-47R

Smolak,L. (2004) Body image in children and adaess: Where do we go from her@dy Image.
1, 15-28.

Smolak, L., Murnen, S.K., Ruble, A.E. (2000) Femetieletes and eating problems: A meta-analysis.
International journal of eating disorders. 2371-380.

Sofronoff, K., Attwood, T., Hinton, S., Levin, 12Q007) a randomized controlled trial of a Cognitive

Behavioural intervention for anger management ifdodn diagnosed with asperger syndrome.
Journal of autism and developmental disord&ig,1203-1214.

193



References

Sofronoff, K., Attwood, T., Hinton, S. (2005) A rdomized controlled trial of a CBT intervention for
anxiety in children with Asperger syndrond®murnal of child psychology and psychiatdf, 1152-
1160.

Solanto, M.V.,et al. (2001) The ecological validity of delay averion aresponse inhibition as
measures of impulsivity in AD/HD: A supplement toetNIMH multimodal treatment study of
AD/HD. Journal of Abnormal Child Psycholog®9, 215-228.

Sommerfelt, K., et al. (2000) Cognitive developmehterm small for gestational age children at five
years of ageArchives of disease in childhood. 33-30.

Sonuga-Barke, E.J.S. (2005) Causal model of attemteficit/hyperactivity disorder: From common
simple deficits to multiple developmental pathwa8mlogical Psychiatry57, 1231-1238.

Soothill, P.W. (1994) Diagnosis of intrauterine \gtb-retardation and its fetal and perinatal
consequence#cta Pediatrica. 83 Suppl 2%5-59.

South, M., Ozonoff, S., McMahon, W.M. (2005) Reped behaviour profiles in asperger syndrome
and high functioning autisndournal of autism and developmental disord&t,145-158.

Spence, S.J. (2004) The genetics of autideminars in pedeiatric neurologll, 196-204.

Sprich-Buckminster, S., Biederman, J., Milberger, Faraone, S.V. & Lehman, B.K. (1993). Are
perinatal complications relevant to the manifestatsf ADD? Issues of comorbidity and familiality.
American Academy of Child and Adolescent Psychi&fr§032-1037.

Stanhope, R., Albanese, A., Azcona, C. (1998) Gmowbrmone treatment of Russell-Silver
syndromeHormone Research. 49 SuppB?2-40

Stenninger, E., Flink, R., Erisksson, B., Sahlen(X®98) Long term neurological dysfunction and
neonatal hypoglycaemia after diabetic pregnaAcghives of disease in childhootd. F174-F179.

Stice, E., Bearman, S.K. (2001) Body-image andhgadisturbances prospectively predict increases
in depressive symptoms in adolescent girls: A ghogurve analysidDevelopmental psychology. 37,
597-607.

Still, G. F. (1902). Some abnormal psychical candg in childrenLancet, 1008-1012.

Strauss, R.S., Dietz, W.H. (1998) Growth and dgwalent of term children born with low birth
weight: Effects of genetic and environmental fagtdournal of Pediatrics. 1387-72.

Strauss, R.S. (2000) Adult functional outcome afsth born small for gestational age — Twenty six
year follow-up of the 1970 British birth cohodournal of the American Medical Association. 283
625-632.

Sung, LK., Vohr, B., Oh, W. (1993) Growth and rmievelopmental outcome of very-low-birth-
weight infants with intrauterine growth-retardatiencomparison with control subjects matched by
birth-weight and gestational aglurnal of Pediatrics. 12818-624.

Swanson, J.M., Sergeant, J.A., Taylor, E., Sourg&d& E.J.S., Jensen, P.S. & Cantwell, D.P.
(1998). Attention-deficit hyperactivity disorderdhyperkinetic disordet.ancet,351, 429-433.

Szatmari, P., Offord, D.R. & Boyle, M.H. (1989) @elates, associated impairments and patterns of

service utilization of children with attention dafidisorders: Findings from the Ontario Child Hbal
Study.Journal of Child Psychology and Psychiat8@, 205-217.

194



References

Tamura, T., et al. (1993) Ring chromosome 15 invgj\deletion of the insulin-like growth factor 1
receptor gene in a patient with features of SiRassell syndromeClinical dysmorphology. 206-
113

Tanner, J.M., Lejarraga, H., Cameron, N. (1975) mawral history of the Silver-Russell syndrome:
A longitudinal study of thirty nine case&tchives of disease in childhood. 601-623.

Tanner, J,, Whitehouse, R. Takaishi, M. (1966ajarifards from birth to maturity for height, weight
height velocity and weight velocity: British chilelr 1965 Part I Arch Dis Child41: 454-471.

Tanner, J., Whitehouse, R., Takaishi, M. (19668}ahdards from birth to maturity for height weight
height velocity and weight velocity: British chiklr 1965 Part II.’Arch DisChild 41: 613-35

Taylor, H.G., Klein, N., Hack, M. (2000) School-agensequences of birth weight less than 750g: A
review and updatdéevelopmental Neuropsychology.299-321.

Thapar, A. et al. (2003). Maternal smoking during pregnancy and #tiandeficit hyperactivity
disorder symptoms in offspringumerican Journal of Psychiatry60, 1985-1989.

Theunissen, N.C.M., Kamp, G.A., Koopman, H.M., Zdémman, K.A.H., Vogels, T., Wit, J.M.
(2002) Quality of life and self-esteem in childreeated for idiopathic short staturéournal of
Pediatrics. 1407-515

Tiggemann, M., Pennington, B. (1990) The develogrégender differences in body-size
dissatisfactionAustralian Psychologis25, 306-313.

Tiggemann, M., Rothblum, E.D. (1997) Gender differes in internal beliefs about weight and
negative attitudes towards self and othBsg/chology of women quarterly. Z81-593.

Tiggeman, M., Wilson-Barrett, E. (1998) Childreffigure ratings: Relationship to self-esteem and
negative stereotypingnternational journal of eating disorders. 233-88.

Truby, J., Paxton, S.J. (2002) Development of thitdd@n’s Body Image Scal®&ritish Journal of
Clinical Psychology41, 185-203.

Tuchman, R., Rapin, I. (2002) Epilepsy in autitncet neurologyl, 352-358.

Ullmann, R.K., Sleator, E.K., Sprague, R.L. (1984) New Rating Scale for Diagnosis and
Monitoring of ADD childrenPsychopharmacology Bulletig0, 160-164

Van den Bergh, B.R, Ranst, N (1998) Self-conceptiidren: Equivalence of measurement and
structure across gender and grade of Harter'sf8=iteption Profile for Childredournal of
Personality Assessmei0, 564-582.

Van Dongen-Melman, J.E.W.M., Koot, H.M., VerhuBtC. (1993) Cross-cultural validation of
Harter’s self-perception profile in a Dutch sam@ducational and Psychological Measurem&d.
3, 739-753.

Veerman, J.W., ten Brink, L.T., Straathof, M.A.gffers, P.D. (1996) Measuring children’s self-

concept with a Dutch version of the “self-perceptiwofile for children”: Factorial validity and
invariance across a nonclinic and clinic grodgurnal of Personality Assessmesit, 1, 142-154.

195



References

Viggadal, G., Lundhalv, E., Carlsson, G., Kjellmar,(2004) Neuropsychological follow-up into
young adulthood of term infants born small for géshal ageMedical science monitor. 1GR8-
CR16.

Villar, J., Smeriglio, V., Martorell, R., Brown, B., Klien, R.E. (1984) Heterogenous growth and
mental-development of intrauterine growth-retardgents during the 13 years of life Pediatrics.
74783-791.

Visser-van Balen, H., Sinnema, G., Geenen, R. (R@®wing up with idiopathic short stature:
psychosocial development and hormone treatmenttieat review. Archives of disease in childhood.
91,433-439.

Volkmar, F.R., Nelson, D.S. (1990) Seizure disasdarautism: case studyournal of the American
academy of child and adolescent psychia2§;, 127-129.

Voss, L.D. (2006) Is short stature a problem? Tisgcpological view.European journal of
endocrinology. 155539-S45

Wake, M., Coghlan, D., Hesketh, K. (2000) Does heigfluence progression through primary
school grades@ommunity child health, public health and epideogyl 82,297-301.

Wakefield, A.J. (1999) MMR vaccination and autidrancet,354, 949-950.

Wakefield, A.J., et al. (1998) lleal-lymphoid-nodulhyperplasia, non-specific colitis, and pervasive
developmental disorder in childrdrancet, 351, 637-641.

Wakeling, E.L., Abu-Amero, S., Price, S.M., Stanier, Trembath, R.C., Moore, G.E., Preece, M.A.
(1998) Genetics of Silver-Russell Syndrontéormone Research. 49 (suppl 22-36.

Walther, F.J. (1988) Growth and development of telisproportionate small for gestational age
infants at the age of 7 yeaEarly human development. 1811

Wechsler, D. (196 AVechsler Preschool and Primary Scale of IntelligetNew York: Psychological
Corporation.

Wechsler, D. (1991\Vechsler Intelligence Scale for Children — Thirdtlet. San Antonio: The
Psychological Corporation.

Williamson, S., Delin, C. (2001) Young childrenigdral selections: Accuracy of reporting and body
size dissatisfactiorinternational Journal of Eating Disorder29, 80-84.

Williams-White, S., Keonig, K., Scahill, L. (200&ocial skills development in children with autism
spectrum disorders: A review of the interventioseach.Journal of autism and developmental
disorders,37, 1858-1868.

Wilensky, D.S., Ginsberg, G., Altman, M., Tulchigskr.H., Ben Yishav, F., Auerbach, J. (1996)
Community based study of failure to thrive in Idr@echives of disease in childhootb 145-148.

Wiles, N.J., Peters, T.J., Heron, J., Gunnell, Bnond, A. & Lewis, G. (2006) Fetal growth and

childhood behavioural problems: Results from the SRIAC cohort. American Journal of
Epidemiology 163, 829-837.

196



References

Willcutt, E.G., Doyle, A.E., Nigg, J.T., FaraoneVS & Pennington, B.F. (2005) Validity of the
executive function theory of attention-deficit/hypetivity disorder: A meta-analytic review.
Biological Psychiatry57, 1336-1346.

Williams, A.F. (2005) Neonatal hypoglycaemia: Giiai and legal aspectSeminars in fetal and
neonatal medicinel0 363-368.

Wilson, K., et al. (2003) Association of autistipestrum disorder and the measles, mumps and
rubella vaccine: A systematic review of currentdepniological evidenceArchives of pediatrics and
adolescent medicin&57, 628-634.

Wilson-Costello, D., Friedman, H., Minich, N., Sin8., Taylor, G., Schluchter, M., Hack, M. (2007)
Improved neurodevelopmental outcomes for extremely birth weight infants in 2000-2002.
Pediatrics. 1187-45.

Wing, L., & Gould, J. (1979) Severe impairmentsotial interaction and associated abnormalities in
children Epidemiology and classificatiatournal of Autism and Developmental Disordersl B29.

Wing, L. (1981). Asperger's Syndrome: a clinical account. Psychological Medicine, 11, 115—
129.

Wing, L., Potter, D. (2002) The epidemiology ofiatit spectrum disorders: Is the prevalence rising?
Mental retardation and developmental disabilitiesearch reviews3, 151-161.

Wiznitzer, M. (2003) Autism and tuberous sclerodaurnal of child neurologyl9, 675-679.
Wolraich, M.L., Hannah, J.N., Baumgaertel, A. & t@r, [.D. (1998). Examination of DSM-IV
criteria for attention deficit/hyperactivity dis@din a county-wide sampléournal of Developmental

and Behavioural Pediatric4,9, 162-168.

Wollmann, H.A. (1998) Intrauterine growth restricti Definition and etiologyHormone Research.
49 Suppl 2-6

Wollmann, H.A., Kirchner, T., Enders, H., PreeceAM Ranke, M.B. (1995) Growth and symptoms
in Silver-Russell syndrome- review of the base8&8 patientsEuropean journal of pediatrics. 154
958-968.

Wright, C.M. (2000) Identification and managemehtfailure to thrive: a community perspective.
Archives of disease in childhood. B3

Wright, C.M., Callum, J., Birks, E., Jarvis, S. 989 Effect of community based management in
failure to thrive: randomised controlled triditish Medical Journal. 317571-574.

Wright, et al (2002) Growth reference charts for use in the WhkKengdom.Archives of Disease of
Childhood. 8611-14.

Yager, J.Y. (2002) Hypoglycemic injury to the immnag brain Clinics in perinatology29 651.
Zhang, S., Faries, D.E., Vowles, M., Michelson(Z005) ADHD rating scale IV: psychometric
properties from a multinational study as clinicedministered instrumennternational journal of

methods in psychiatric researcty, 186-201.

Zebrowitz-McArthur, L., Berry, D.S. (1987) Crosshtual agreement in perceptions of baby faced
adults.Journal of cross-cultural psychology. 185-192.

197



References

Zebrowtiz, L.A., Andreoletti, C., Collins, M.A., leg S.Y., Blumenthal, J. (1998) Bright, bad,
babyfaced boys: Appearance stereotypes do not alwieid self-fulfilling prophecy effectslournal
of personality and social psychology. Z500-1320.

Zebrowitz, L.A., Collins, M.A., Dutta, R. (1998) fparance and personality across the lifespan.
Personality and social psychology bulletin, 2Z200-1320.

Zebrowitz, L.A., Hall, J.A., Murphy, N.A., Rhode&§. (2002) Looking smart and looking good:
Facial cues to intelligence and their origiRersonality and social psychology bulletin. 283-249.

Zebrowitz. L.A., Kendall Tackett, K., Fafel, J. @B The influence of children facial maturity on
parental expectations and punishmeddsirnal of experimental child psychology. Z21-238.

Zebrowitz, L., Lee, S.Y. (1999) Appearance, steqgetincongruent behaviour, and social
relationshipsPersonality and social psychology bulletin. 20-584

Zebrowitz, L.A., Montepare, J.M. (1992) Impressimisbabyfaced individuals across the lifespan.
Developmental psychology. 2843-1152.

Zebrowtiz, L.A., Olson, K., Hoffman, K. (1993) Sthiy of babyfaceness and attractiveness across
the life-spanJournal of personality and social psychology.458-466.

Zhao, X., et al. (2007) A unified genetic theory §poradic and inherited autisiroceedings of the
national academy of sciences in the United Statds Aenerica, 104, 12831-12836.

198



Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J
Appendix K
Appendix L
Appendix M
Appendix N

Appendix O

Appendix P

Appendix Q

Appendix R
Appendix S
Appendix T
Appendix U

Appendix V

Appendicies

List of Appendices

Cover letter and information pack for&Rfarents...................cceeeee. 200
Information pack RSS >10 YEAIS...ccceeaceiiiiiiiiiiiiieeeeeeeeieeeee 072
Information pack RSS <10 years........ccccceevvvvviieiiieeeieeieeeeeeeeeeee, 1@
Cover letter and information pack for S®GR parents.................... 213
Information pack SGA/IUGR >10 YEarS.......ccccccuvviiiviiriiiieieeeeeaaes 220
Information pack SGA/IUGR <10 YearS......cccccceevvvveevvvvvvvnvrrnnnnennnnns 223
Head teacher information pack.........cc...ccccoooieiiii 226
Cover letter and information pack cohparents ................cccoeeeeeeeeee. 233
Information pack control >10 YEarS ccccc....uuueueeeeiiiiiiiiiiiiiiiiinennns 4@
Information pack control < 10 YearS..ccc .. uueeueeueeiiiiiiiinnans 42
Recruitment flyer...........ooooi e, 246
Extended Strengths and Difficulties Qumsaire (ESDQ)*................ 248
ADHD rating scale-1V (home Version) m....cccccceeeiieiiieeieieeeeeeeeee 253
Social Communication Questionnaire: tife edition (SCQ)*........... 255

Pictorial Scale of Perceived Self Coafide and Social
Acceptance for young children (PSPSCSA) ... 258
Self Perception Profile for Children BER* ..., 283

Body image attitude stimuli, taken fr&wmdy Image Perception

And Attitude Scale (BIPAS) and face shape stimuli*...................... 288
Parental qUESLIONNAITE.........ccoieeeeeee e 292
Information pack for StUAY 7 ......cceemeeeeiiiiiiieiee e 297
Picture stimuli for Study 7 ........cooeeiiiiieeeee 300
Adult response sheet for Study 7..........veeeiiiiiiiiiiiiiiie e 313
Child response sheet for study 7.......ccoooeeeiiiiiii 316

* = removed from e-copy due to copyright limitatson

199



Appendicies

APPENDIX A

Cover letter and information pack for RSS parents

200



Appendicies

Dear Parent(s)/Guardian(s),

You and your child are being invited to take parairesearch study currently being
run by the University of Birmingham and Birmingh&hildren’s Hospital on the
behavioural and psychosocial issues (e.g. seléggtéhat are shown by children with
Russell Silver Syndrome (RSS), children Small festational Age (SGA), and
children of normal height (control group). We woblel very grateful if you would
consider participating in the study as a membeh®fiRSS group. | have enclosed an
information letter for you and one for your childcat the study. These information
sheets will explain what the study is about andtwba will do if you take part.
Please take the time to read it carefully in otdetecide whether or not you would
like for you and your child to participate. If yoi@ decide to take part there are two
consent forms enclosed for you to complete. Ortbade is for you to keep and one is
for you to send back to me in the prepaid envefopeided.

Thank you for your time.

Yours faithfully,

Amy Barkham
Applied Developmental Post-Graduate Researcher
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ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALL FOR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Dear Parent(s)/Guardian(s),

You and your child are being invited to take parairesearch study currently being
run by Birmingham Children’s Hospital and the Unsity of Birmingham, on the
behavioural and psychosocial issues (e.g. seléegtthat are shown by children
Small for Gestational Age (SGA), children with ReiSilver Syndrome (RSS), and
children of normal height (control group).

Russell-Silver Syndrome is a rare condition pres¢birth and is usually diagnosed
in early childhood. It is characterised by poonito demonstrated by low birth
weight and short stature (a person significantlpwehe average height for a person
of matched age and sex). Physical features are séen and these include
asymmetry in the body; a small triangular face waittmall jaw, pointed chin, and a
thin wide mouth; the little finger of each hand nisyshort and curve inwards.
However, it is important to note that these chiidage unlikely to have all these
features described.

Small for Gestational Age refers to when a balyoish with a weight that is
inappropriately low for the duration of the preqgopnfor example, for a baby born at
term this would be a birth-weight below 2.5kg.

The control group is a group of children who do Inate growth problems. The
purpose of this group is to serve as a baselitengpare the other two experimental
groups of children who do have growth problemssill ensure that the results we
find are due to experimental conditions and nottdusny other factors.

We would be very grateful if you would considertgapating in the study as
member of the Russell Silver Syndrome grouPlease take time to read the
following information carefully, and discuss it wibthers if you wish. Contact us if
there is anything that is not clear to you, oratiywould like more information.

Thank you for reading this.
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WHAT IS THE PURPOSE OF THIS STUDY?

The research is a publicly funded scientific inigegion that has been requested by
parents of children with RSS that are members@®Child Growth Foundation.
When the study is completed the researcher williakd PhD in Applied
Developmental Psychology. This study will compdre psychosocial and
behavioural profile of children who have RSS, vatildren that are SGA, and
children of normal height. We will attempt to idéyptwhat the typical psychosocial
issues are for these children, and the range ahbedrs that tend to be shown by
these groups. We will also attempt to identify theses.

WHAT WILL | HAVE TO DO?

If you participate in this study, all you will hate do is fill in some questionnaires
about your child. Altogether these should take apjpnately 25 minutes to complete.
One questionnaire will be sent to be filled outyoyr child, you are allowed to assist
if necessary. This will take approximately 5 miraute complete. One questionnaire
will also ask some information about your self. 'ehould take approximately 5
minutes to complete. We will also need to make swisiés to carry out some of the
assessments of your child, which will be plannegoatr convenience. These
assessments are not invasive and will require gbilnl to complete activities such as
copying designs, giving definitions of words, am$waering questions about
themselves. This should take about an hour andf ohdo. We may also wish to
videotape some of your child’s behaviour. Thesewogiwill be kept in a secure room
and will be destroyed01T" (three years after the study is completed) usibglia
eraser. Erased videos will then be disposed ofystfllowing a procedure
recommended by the University of Birmingham. Thalgtis completely safe and is
by no means invasive. You and your child will netgutting yourself at any potential
risk by participating.

WILL MY TAKING PART IN THIS STUDY BE KEPT CONFIDENT IAL?

All information which is collected about you anduyahild during the course of the
research will remain completely confidential. Aifermation will be kept in a secure
room and will be destroyed R011.

DO | HAVE TO TAKE PART?

You do not have to participate in this researchweleer, if you do decide to
participate you may keep this information pack, aedd back a completed consent
form. If you decide to participate then you arédl gtee to withdraw at any time
without giving a reason.

ARE THERE ANY BENEFITS?

There will be no direct benefits to research pgréiots. However, this study will help
us to understand any problems in the psychosaamtioning of these children, and
any behaviours that may be problematic. This welam that we can help health
professionals, parents, and teachers to be awdhesé issues and help them to
develop good coping strategies.

WHO ELSE IS TAKING PART?

We require large numbers of children with RSS d&d tparents to complete the
study, so that we can compare these results wagetfrom parents of SGA children
and control children. Parents of children who hB&S, or are SGA will be members
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of the Child Growth Foundation, or will attend tGeowth Clinic at Birmingham
Children’s Hospital, Addenbrookes Hospital Cambeidgr the Royal Hospital for
Sick Children, Glasgow.

WHAT IF SOMETHING GOES WRONG?

Nothing should go wrong with the study, howevefpifany reason you feel that you
have a cause for concern about the research youisayss these with the chief
researcherAmy Barkham and/or her supervisor, Dr.Gillian Harris, who is a
Paediatric Clinical Psychologist (details on nexge).

If for any reason you decide to withdraw from thedy, you are free to do so at any
time without giving any reason and your future caiénot be affected.

Alternatively, you may contadr. Gillian Harris at the following address:

Dr. Gillian Harris

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Please complete the two enclosed consent formgaegtionnaire. One consent form
is for you to keep and the other to be returned@lweith the questionnaire, in the
prepaid envelope provided.

For further questionnaires and assessments, ybbevidontacted within a few
months. Please write your name, address and, daygi@phone number (if possible),
on the questionnaires.

Thank you very much for your time.

Yours Faithfully,

Amy Barkham
PhD Student

The University of Birmingham agrees to compensaserag claims for damages, loss, and costs, anchegge
incurred as a result of bodily injury to person®&damage to material property arising out of aegligent act or
omission of the chief researcher during the peoioithe study.
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheikmy Barkham
Please initial box

* | confirm that | have read and understand the m&dron sheet6/10/05,
version 4.0)for the above study and have had opportunity tojasistions.

* | understand that my participation is voluntary émak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* | understand that documents including video mdienetating to me/my child
will not be identifiable by name and will be keminéidential

* | agree to take part in the above study

Name of child Signatureg(plicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:____; Partidigzoup No: Participant No
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN W ITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL

AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheimy Barkham
Please initial box

* | confirm that | have read and understand the m&dron sheet6/10/05,
version 4.0)for the above study and have had opportunity togasistions.

* lunderstand that my participation is voluntary dmak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* lunderstand that documents including video mdtenetating to me/my child
will not be identifiable by name and will be keinéidential

* | agree to take part in the above study

Name of child Signatureg(ifplicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:___; Partidigznoup No: Participant No
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INFORMATION SHEET

CHILDREN WITH RUSSELL SILVER SYNDROME, CHILDREN
SMALL FOR GESTATIONAL AGE AND CHILDREN OF NORMAL
HEIGHT

You and your parent(s)/guardian(s) are being iavitetake part in a research study
that is being run by the University of BirminghamdaBirmingham Children’s
Hospital. The study is about 2 groups of childretihwgrowth problems. The study is
about 2 groups of children with growth problemse@mnoup will have Russell Silver
Syndrome like you, and one group will be Small@astational Age. The study is
also about groups of children without growth protge We would be very pleased if
you would like to take part in the studyasiember of the group of children with
Russell Silver SyndromePlease take time to read the information in thiete
carefully. If you do not understand anything yon eak your parents for help.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtan with Russell Silver
Syndrome, children Small for Gestational Age anittobn without growth problems.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part Imststudy, we will send your parent(s)
and you some questionnaires to complete. Someesétill be for your parent(s)
and you some questionnaires to complete. Someessétwill be for your parents to
do, and one will be for you to do. If you find thérard then your parent(s) may help
you. The questionnaire for you should take you abaninutes. We will also need to
come and visit you to do some activities such g@yiog designs, giving meanings to
words and answering some questions about yourdeH.will take just over an hour.
We may want to video you as well. No one but thepbedoing the research will see
the videos and when the study is fover the videiidoer destroyed.

WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anouy name will not be told to
anyone. All the information will be used to writeéeport on the study, but no one will
know who took part in it.

DO | HAVE TO TAKE PART?
You do not have to take part.

WILL THIS STUDY HELP ME?

The study will not help you. But, this study wiklp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.
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WHO ELSE IS TAKING PART?
We need lots of parents and their children whortb@o not have growth problems
to take part.

WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you decide you do not
want to take part in the study anymore, you may staany time.

WHAT HAPPENS AT THE END OF THE STUDY?
You can get a summary of the findings of the stifigpu would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if theraything that you do not understand.
If you do not know the answer then you can ask ttewmrite or phonémy

Barkham at the following address:

Amy Barkham,

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hagpake part, and they will have the
forms to fill in.

Thank you very much!!

Amy Shayle
PhD Student
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INFORMATION SHEET

A PROJECT ABOUT CHILDREN WITH GROWTH
PROBLEMS AND CHILDREN WITHOUT GROWTH
PROBLEMS

You and your paren(s)/guardian(s) are being invitetéhike part in a project that is
being run by the University of Birmingham and Bingham Children’s Hospital. The
project is about children like you who have prolbdegnowing, and also about
children who do not have growth problems. We wdédsery pleased if you would
like to take part in the studds a member of the group of children with Russell
Silver Syndrome.Please take time to read the information in thigtecarefully with
your parent(s)/guardian(s). You can ask as mangtouns as you like.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtgn with growth problems and
children without growth problems.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part lviststudy, we will send your
parent(s), and you some questionnaires to do. Sdnthese will be for your parents

to complete, and one will be for you to do. If yilmd them hard then your parent(s)
may help you. The questionnaire for you should &keut 5 minutes. We will also
need to come and visit you to do some activitieh®s copying pictures, saying what
words mean, and answering some questions abougsiburhis will take just over an
hour to do. We may want to video you as well. Ne bnt the people doing the
research will see the videos, and 3 years aftesttioy is over the videos will be
destroyed.

WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anoluy name will not be told to
anyone. All the information will be used to writeéegport on the study, but no one will
know who took part in it.

DO I HAVE TO TAKE PART?
You do not have to take part.

WILL THIS PROJECT HELP ME?

The study will not help you. But, this project whiélp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.

WHO ELSE IS TAKING PART?

We need lots of parents and children like you waeehgrowth problems to take part,
and also parents and children who do not have grpvwablems to take part.
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WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you do not want to take
part in the study anymore, you may stop at any.time

WHAT HAPPENS AT THE END OF THE PROJECT
You can get a summary of the findings of the priojegou would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if therayghang that you do not understand.
If they do not know the answer then you can askittewrite or phonédmy
Barkham at the following address:

Amy Barkham,

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hapyake part, and they will have the
forms to fill in.

Thank you very much!!

Amy Barkham
PhD Student
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Dear Parent(s)/Guardian(s),

You and your child are being invited to take parairesearch study currently being
run by the University of Birmingham and Birmingh&hildren’s Hospital on the
behavioural and psychosocial issues (e.g. seléegtehat are shown by children
Small for Gestational Age (SGA), including thosehnintra Uterine Growth
Restriction (IUGR), children with Russell Silverig&grome (RSS) and children of
normal height (control group). We would be verytgfal if you would consider
participating in the study as a member of the SG&R group. | have enclosed an
information letter for you and one for your chilblcat the study. These information
sheets will explain what the study is about andtwba will do if you take part.
Please take the time to read it carefully in otdetecide whether or not you would
like for you and your child to participate. If yoi@ decide to take part there are two
consent forms enclosed for you to complete. Ortbede is for you to keep and one is
for you to send back to me in the prepaid envefopgided.

Thank you for your time.

Yours faithfully,

Amy Barkham
Applied Developmental Post-Graduate Researcher
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ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALL FOR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Dear Parent(s)/Guardian(s),

You and your child are being invited to take parairesearch study currently being
run by Birmingham Children’s Hospital and the Unsity of Birmingham, on the
behavioural and psychosocial issues (e.g. seléegtthat are shown by children
Small for Gestational Age (SGA), children with ReiSilver Syndrome (RSS), and
children of normal height (control group).

Small for Gestational Age refers to when a baldyoish with a weight that is
inappropriately low for the duration of the preqgogrfor example, for a baby born at
term this would be a birth-weight below 2.5kg.

Russell-Silver Syndrome is a rare condition pres¢birth and is usually diagnosed
in early childhood. It is characterised by poonaito demonstrated by low birth
weight and short stature (a person significantlpwehe average height for a person
of matched age and sex). Physical features are séen and these include
asymmetry in the body; a small triangular face waittmall jaw, pointed chin, and a
thin wide mouth; the little finger of each hand nisyshort and curve inwards.
However, it is important to note that these chiidage unlikely to have all these
features described.

The control group is a group of children who do Inate growth problems. The
purpose of this group is to serve as a baselitengpare the other two experimental
groups of children who do have growth problemssill ensure that the results we
find are due to experimental conditions and nottdusny other factors.

We would be very grateful if you would considertgapating in the study as
member of the Small for Gestational Age (inc. IntraUterine Growth Restriction)
group. Please take time to read the following informatanefully, and discuss it
with others if you wish. Contact us if there is #imyg that is not clear to you, or if
you would like more information.

Thank you for reading this.
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WHAT IS THE PURPOSE OF THIS STUDY?

The research is a publicly funded scientific inigegion that has been requested by
parents of children with RSS that are members@®Child Growth Foundation.
When the study is completed the researcher williakd PhD in Applied
Developmental Psychology. This study will compdre psychosocial and
behavioural profile of children who have RSS, vatildren that are SGA, and
children of normal height. We will attempt to idéyptwhat the typical psychosocial
issues are for these children, and the range ahbedrs that tend to be shown by
these groups. We will also attempt to identify theses.

WHAT WILL | HAVE TO DO?

If you participate in this study, all you will hate do is fill in some questionnaires
about your child. Altogether these should take apjpnately 25 minutes to complete.
One questionnaire will be sent to be filled outyoyr child, you are allowed to assist
if necessary. This will take approximately 5 miraute complete. One questionnaire
will also ask some information about your self. 'ehould take approximately 5
minutes to complete. We will also need to make swisiés to carry out some of the
assessments of your child, which will be plannegoatr convenience. These
assessments are not invasive and will require gbilnl to complete activities such as
copying designs, giving definitions of words, am$waering questions about
themselves. This should take about an hour andf éohdo. We may also wish to
videotape some of your child’s behaviour. Thesewogiwill be kept in a secure room
and will be destroyed01T" (three years after the study is completed) usibglia
eraser. Erased videos will then be disposed ofystfllowing a procedure
recommended by the University of Birmingham. Thalgtis completely safe and is
by no means invasive. You and your child will netgutting yourself at any potential
risk by participating.

WILL MY TAKING PART IN THIS STUDY BE KEPT CONFIDENT IAL?

All information which is collected about you anduyahild during the course of the
research will remain completely confidential. Aifermation will be kept in a secure
room and will be destroyed R011.

DO | HAVE TO TAKE PART?

You do not have to participate in this researchweleer, if you do decide to
participate you may keep this information pack, aedd back a completed consent
form. If you decide to participate then you arédl gtee to withdraw at any time
without giving a reason.

ARE THERE ANY BENEFITS?

There will be no direct benefits to research pgréiots. However, this study will help
us to understand any problems in the psychosaamtioning of these children, and
any behaviours that may be problematic. This welam that we can help health
professionals, parents, and teachers to be awdhesé issues and help them to
develop good coping strategies.

WHO ELSE IS TAKING PART?

We require large numbers of children born SGA dedk tparents to complete the
study, so that we can compare these results wagetfrom parents of RSS children
and control children. Parents of children who hB&S, or are SGA will be members
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of the Child Growth Foundation, or will attend tGeowth Clinic at Birmingham
Children’s Hospital, Addenbrookes Hospital Cambeidgr the Royal Hospital for
Sick Children, Glasgow.

WHAT IF SOMETHING GOES WRONG?

Nothing should go wrong with the study, howevefpifany reason you feel that you
have a cause for concern about the research youisayss these with the chief
researcherAmy Barkham and/or her supervisor, Dr.Gillian Harris, who is a
Paediatric Clinical Psychologist (details on nexge).

If for any reason you decide to withdraw from thedy, you are free to do so at any
time without giving any reason and your future caiénot be affected.
Alternatively, you may conta@r. Gillian Harris at the following address:

Dr. Gillian Harris

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Please complete the two enclosed consent formgaegtionnaire. One consent form
is for you to keep and the other to be returned@lweith the questionnaire, in the
prepaid envelope provided.

For further questionnaires and assessments, ybbevidontacted within a few
months. Please write your name, address and, daygi@phone number (if possible),
on the questionnaires.

Thank you very much for your time.

Yours Faithfully,

Amy Barkham
PhD Student

The University of Birmingham agrees to compensagerag claims for damages, loss, and costs, anchegge
incurred as a result of bodily injury to person®&damage to material property arising out of aegligent act or
omission of the chief researcher during the peoioithe study.
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheimy Barkham
Please initial box

» | confirm that | have read and understand the m&dron sheet6/10/05,
version 4.0)for the above study and have had opportunity togasistions.

* | understand that my participation is voluntary émak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* | understand that documents including video mdteetating to me/my child
will not be identifiable by name and will be keinéidential

* | agree to take part in the above study

Name of child Signatureg(ifplicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:____; Partidigznoup No: Participant No
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheikmy Barkham
Please initial box

* | confirm that | have read and understand the matdiron sheet26/10/05,
version 4.0)for the above study and have had opportunity tojasistions.

* | understand that my participation is voluntary émak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* | understand that documents including video mdienetating to me/my child
will not be identifiable by name and will be keminéidential

* | agree to take part in the above study

Name of child Signatureg(ifplicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:___; Partidigznoup No: Participant No
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APPENDIX E

Information pack SGA/IUGR > 10 years
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INFORMATION SHEET

CHILDREN SMALL FOR GESTATIONAL AGE, CHILDREN WITH
RUSSELL SILVER SYNDROME AND CHILDREN OF NORMAL
HEIGHT

You and your parent(s)/guardian(s) are being iavitetake part in a research study
that is being run by the University of BirminghamdaBirmingham Children’s
Hospital. The study is about 2 groups of childretihwgrowth problems. The study is
about 2 groups of children with growth problemse@noup will have Russell Silver
Syndrome like you, and one group will be Small@astational Age. The study is
also about groups of children without growth protge We would be very pleased if
you would like to take part in the studyasember of the group of children who
are Small for Gestational AgePlease take time to read the information in thiete
carefully. If you do not understand anything yon eak your parents for help.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtgn Small for Gestational Age,
children with Russell Silver Syndrome and childvathout growth problems.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part imststudy, we will send your parent(s)
and you some questionnaires to complete. Someesétill be for your parent(s)
and you some questionnaires to complete. Someessétwill be for your parents to
do, and one will be for you to do. If you find thérard then your parent(s) may help
you. The questionnaire for you should take you abaninutes. We will also need to
come and visit you to do some activities such g@yiog designs, giving meanings to
words and answering some questions about yourndeH.will take just over an hour.
We may want to video you as well. No one but thepbedoing the research will see
the videos and when the study is over the videtideidestroyed.

WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anduy name will not be told to
anyone. All the information will be used to writeéeport on the study, but no one will
know who took part in it.

DO | HAVE TO TAKE PART?
You do not have to take part.

WILL THIS STUDY HELP ME?

The study will not help you. But, this study wiklp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.
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WHO ELSE IS TAKING PART?
We need lots of parents and their children whortb@o not have growth problems
to take part.

WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you decide you do not
want to take part in the study anymore, you may staany time.

WHAT HAPPENS AT THE END OF THE STUDY?
You can get a summary of the findings of the stifigpu would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if theraything that you do not understand.
If you do not know the answer then you can ask ttewmrite or phonémy

Barkham at the following address:

Amy Barkham

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hagpiygke part, and they will have the
forms to fill in.

Thank you very much!!

Amy Shayle
PhD Student
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APPENDIX F

Information pack SGA/IUGR < 10 years
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INFORMATION SHEET

A PROJECT ABOUT CHILDREN WITH GROWTH
PROBLEMS AND CHILDREN WITHOUT GROWTH
PROBLEMS

You and your parent(s)/guardian(s) are being iavitetake part in a project that is
being run by the University of Birmingham and Bingham Children’s Hospital. The
project is about children like you who have proldegnowing, and also about
children who do not have growth problems. We wdaédsery pleased if you would
like to take part in the studds a member of the group of children Small for
Gestational Age.Please take time to read the information in thitecarefully with
your parent(s)/guardian(s). You can ask as mangtouns as you like.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtgn with growth problems and
children without growth problems.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part lniststudy, we will send your
parent(s), and you some questionnaires to do. Sdnthese will be for your parents

to complete, and one will be for you to do. If yilmd them hard then your parent(s)
may help you. The questionnaire for you should &keut 5 minutes. We will also
need to come and visit you to do some activitieh®s copying pictures, saying what
words mean, and answering some questions abougslburhis will take just over an
hour to do. We may want to video you as well. Ne bnt the people doing the
research will see the videos, and 3 years aftesttioy is over the videos will be
destroyed.

WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anoluy name will not be told to
anyone. All the information will be used to writeeport on the study, but no one will
know who took part in it.

DO I HAVE TO TAKE PART?
You do not have to take part.

WILL THIS PROJECT HELP ME?

The study will not help you. But, this project whiélp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.

WHO ELSE IS TAKING PART?

We need lots of parents and children like you wteoS&mall for Gestational Age to
take part, and also parents and their children dwe Russell Silver Syndrome to
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take part, and also parents and their children @dhoot have growth problems to take
part.

WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you do not want to take
part in the study anymore, you may stop at any.time

WHAT HAPPENS AT THE END OF THE PROJECT
You can get a summary of the findings of the priojegou would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if therayghang that you do not understand.
If they do not know the answer then you can askttewrite or phonédmy
Barkham at the following address:

Amy Barkham

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hapyake part, and they will have the
forms to fill in.

Thank you very much!!

Amy Barkham
PhD Student
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APPENDIX G

Head teacher information pack
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Dear (name of head teacher),

You, parents, and children from your school are@pénvited to take part in a
research study currently being run by the UnivemsitBirmingham and Birmingham
Children’s Hospital on the behavioural and psyck@dassues (e.g. self esteem) that
are shown by children Small for Gestational Age ApGhildren with Russell Silver
Syndrome (RSS), and children of normal height (@mroup). We would be very
grateful if you would consider allowing childrendatheir parents from your school to
participate in the study as members of the comgmalip. | have enclosed an
information letter for you about the study. Thigommation letter will explain what
the study is about and what you will do if you tgleet. | have also enclosed the
sheets that would be sent out to parents and ehildtlease take the time to read
these letters carefully in order to decide whethrarot you would like for your school
to participate. If you do decide to take part themetwo consent forms enclosed for
you to complete. One of these is for you to keepa@me is for you to send back to me
in the prepaid envelope provided.

Thank you for your time.

Yours faithfully,

Amy Barkham
Applied Developmental Post-Graduate Researcher
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ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALL FOR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Dear <name of head teacher>,

You, parents and children from your school are @p&invited to take part in a research
study currently being run by Birmingham Childrerfespital and the University of
Birmingham, on the behavioural and psychosocialdsge.g. self esteem) that are
shown by children Small for Gestational Age (SG&jildren with Russell Silver
Syndrome (RSS), and children of normal height (adrmgroup).

The control group is a group of children who do Inate growth problems. The
purpose of this group is to serve as a baseliwengpare the other two experimental
groups of children who do have growth problemssiil ensure that the results we
find are due to experimental conditions and nottdueny other factors.

Russell-Silver Syndrome is a rare condition pres¢birth and is usually diagnosed
in early childhood. It is characterised by poonaito demonstrated by low birth
weight and short stature (a person significantlplwehe average height for a person
of matched age and sex). Physical features are séen and these include
asymmetry in the body; a small triangular face wittmall jaw, pointed chin, and a
thin wide mouth; the little finger of each hand nimyshort and curve inwards.
However, it is important to note that these chitdage unlikely to have all these
features described.

Small for Gestational Age refers to when a balyois with a weight that is
inappropriately low for the duration of the preqgogrfor example, for a baby born at
term this would be a birth-weight below 2.5kg.

We would be very grateful if you would consideioaling children and their parents
from your school to participate in the stualy members of the control groupThe
following information in this letter will tell yoabout what the aims of the study are
and what it will involve. Please contact us if #né& anything that is not clear to you,
or if you would like more information.

Thank you for reading this.

WHAT IS THE PURPOSE OF THIS STUDY?

This study will compare the psychosocial and betaral profile of children who

have RSS, with children that are Small for Gestatid\ge (SGA) , and children of
normal height. We will attempt to identify what ttypical psychosocial issues are for
these children, and the range of behaviours tinat te be shown by these groups. We
will also attempt to identify the causes.
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DOES MY SCHOOL HAVE TO TAKE PART?

It is up to you to decide whether or not childreamf your school may be contacted to
participate. If you decide for your school to pagate you may keep this information
pack, and send back a completed consent form. Wéhemn send you information
packs and consent forms to supply for parents aidren. | will include an example
of this information pack for you to view. It wilhen be the decision of the children’s
parent(s)/guardian(s) whether or not they wishaudigipate.

WHAT WILL | HAVE TO DO?

If you decide that your school will participatethis study, all you will be asked to do
is to supply information sheets and consent fonsarents and children asking for
them to take part. If parents and children deaideatrticipate in this study they will
have to complete the consent form and send it tiatthe researcher. Then all they
will have to do is fill in a series of questionresr Most questionnaires will be for
parents to fil in about their child. Some quest@ines will also be sent to be filled out
by the child where parents are allowed to assetnth necessary. One questionnaire
will also ask some information about parents. Wik also need to make some visits
to carry out some of the assessments of the chilaviich will be planned to the
parent’s convenience. We may also wish to videosapee of the children’s
behaviours. These will only be viewd by the reskears and will be destroyed in
2011 (three years after the study is completed, withlia braser. Erased videos will
then be disposed of safely following a proceducememended by the University of
Birmingham. The study is completely safe is by reans invasive.

ARE THERE ANY BENEFITS?

There will be no direct benefits to the particimartiowever, this study will help us to
understand any problems in the psychosocial funictgoof these children, and any
behaviours that may be problematic. This will mdsat we can help health
professionals, parents, and teachers to be awadhesé issues, and help them to
develop good coping strategies.

WILL DATA COLLECTED IN THIS STUDY BE KEPT CONFIDENT IAL?
All information which is collected during the coarsf the research will remain
completely confidential. All information will be k¢ in a secure room and will be
destroyed ir2011.

WHAT IF | DO NOT WANT TO TAKE PART?
You are under no obligation to participate in ttisdy.

WHO ELSE IS TAKING PART?

We require large numbers of control children areirtharents to complete the study,
so that we can compare these results with those rrents of children with RSS
and those SGA. Parents of children who have RS&e8GA, will be members of
the Child Growth Foundation, or will attend the @tb Clinic at Birmingham
Children’s Hospital or Cambridge Children’s Hospita
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WHAT IF SOMETHING GOES WRONG?

Nothing should go wrong with the study. Howevefpif any reason you, parents or
children feel that you have a cause for concermutthe research you may discuss
these with the chief researchamy Barkham and/or her supervisor, Dr Gillian
Harris, who is a paediatric Clinical Psychologatails on next page).

If for any reason parents and children decide thdvaw from the study, they are free
to do so at any time without giving any reason yout future care will not be
affected.

WHAT HAPPENS AT THE END OF THE STUDY?
You will receive a summary of the findings, andoadsy advice that you may require.

WHO HAS REVIEWED THIS STUDY?
This study has been reviewed by West Midlands Mtéintre Research Ethics
Committee

WHAT IF | HAVE MORE QUESTIONS?
If you have any other questions then feel freecttactAmy Barkham at the
following address

Amy Barkham

Alternatively, you may conta@r. Gillian Harris at the following address:

Dr. Gillian Harris

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Please complete the two enclosed consent formsc@rsent form is for you to keep

and the other to be returned, in the prepaid epesgprovided.

You will be sent information packs and consent ftmdistribute to parents and
children within a few months.

Thank you very much for your time.
Yours Faithfully,

Amy Barkham
PhD Student

The University of Birmingham agrees to compensaténesg claims for damages, loss, and costs, anchegge
incurred as a result of bodily injury to person®&damage to material property arising out of aggligent act or
omission of the chief researcher during the peoitithe study.
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheikmy Barkham
Please initial box
1. | confirm that | have read and understand the médron sheeta6/10/2005,

version 4.0 for the above study and have had the opportuaiask
guestions.

2. lunderstand that my participation is voluntary émak | am free to withdraw
at any time without giving any reason, without mgdical care of legal rights
being affected.

3. | agree to allow pupils from my school to be cotegddo take part in the
above study.

Name of Head Teacher ggnature (if @oyblie) Date

Name of Researcher Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:____; Partidigzoup No: Participant No
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheimy Barkham
Please initial box
4. | confirm that | have read and understand the médron sheet26/10/2005,

version 4.0 for the above study and have had the opportuaiask
guestions.

5. lunderstand that my participation is voluntary dmak | am free to withdraw
at any time without giving any reason, without mgdical care of legal rights
being affected.

6. | agree to allow pupils from my school to be cotgddo take part in the
above study.

Name of Head Teacher ggnature (if @oyblie) Date

Name of Researcher Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:____; Partidigzoup No: Participant No
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APPENDIX H

Cover letter and information pack control parents
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Dear Parent/Guardian,

My name is Amy Barkham, | am a postgraduate rekeart the University of
Birmingham. | am writing to invite you to becomevatved in the research | am
currently conducting which is being run by the Usnsity of Birmingham and
Birmingham Children’s Hospital.

The research is looking on to the behavioural aytiposocial issues (e.g. self
esteem) that are shown by children of normal heigbrtrol group), children with
Russell Silver Syndrome (RSS), and children bormalSfor Gestational Age (SGA).
We would be very grateful if you would considertgapating in the study as a
member of the control group. | have enclosed aorinétion letter for you about the
disorders we are looking at and the study as aavAdlese information sheets will
explain what the study is about and what you wallifdyou take part. Please take the
time to read it carefully in order to decide whetbenot you would like for you and
your child to participate.

If you do decide to take part there are two conf@mmis enclosed for you to
complete. One of these is for you to keep and sfieriyou to send back to me in the
prepaid envelope provided along with the particgraguestionnaire enclosed.

| hope to hear from you soon, thank you for yoometi

Yours faithfully,

Amy Barkham
Applied Developmental Post-Graduate Researcher
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ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALL FOR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Dear Parent(s)/Guardian(s),

You and your child are being invited to take parairesearch study currently being
run by Birmingham Children’s Hospital and the Unsity of Birmingham, on the
behavioural and psychosocial issues (e.g. seléegtthat are shown by children of
normal height, children born Small for GestatioAge (SGA) and children with
Russell Silver Syndrome (RSS).

The control group is a group of children who do Inate growth problems. The
purpose of this group is to serve as a baseliwengpare the other two experimental
groups of children who do have growth problemssiil ensure that the results we
find are due to experimental conditions and nottdusny other factors.

Russell-Silver Syndrome is a rare condition pres¢birth and is usually diagnosed
in early childhood. It is characterised by poonaito demonstrated by low birth
weight and short stature (a person significantlplwehe average height for a person
of matched age and sex). Physical features are séen and these include
asymmetry in the body; a small triangular face wittmall jaw, pointed chin, and a
thin wide mouth; the little finger of each hand nimyshort and curve inwards.
However, it is important to note that these chitdage unlikely to have all these
features described.

Small for Gestational Age refers to when a balyois with a weight that is
inappropriately low for the duration of the preqgogrfor example, for a baby born at
term this would be a birth-weight below 2.5kg.

We would be very grateful if you would considertgapating in the study as
member of the Control group.Please take time to read the following information
carefully, and discuss it with others if you wisklontact us if there is anything that is
not clear to you, or if you would like more infortram.

Thank you for reading this.
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WHAT IS THE PURPOSE OF THIS STUDY?

The research is a publicly funded scientific inigegion that has been requested by
parents of children with RSS that are members@®Child Growth Foundation.
When the study is completed the researcher williakd PhD in Applied
Developmental Psychology. This study will compdre psychosocial and
behavioural profile of children who have RSS, vatildren that are SGA, and
children of normal height. We will attempt to idéyptwhat the typical psychosocial
issues are for these children, and the range ahbedrs that tend to be shown by
these groups. We will also attempt to identify theses.

WHAT WILL | HAVE TO DO?

If you participate in this study, all you will hate do is fill in some questionnaires
about your child. Altogether these should take apjpnately 25 minutes to complete.
One questionnaire will be sent to be filled outyoyr child, you are allowed to assist
if necessary. This will take approximately 5 miraute complete. One questionnaire
will also ask some information about your self. 'ehould take approximately 5
minutes to complete. We will also need to make swisiés to carry out some of the
assessments of your child, which will be plannegoatr convenience. These
assessments are not invasive and will require gbilnl to complete activities such as
copying designs, giving definitions of words, am$waering questions about
themselves. This should take about an hour andf ohdo. We may also wish to
videotape some of your child’s behaviour. Theseogiwill be kept in a secure room
and will be destroyed01T" (three years after the study is completed) usibglia
eraser. Erased videos will then be disposed ofystfllowing a procedure
recommended by the University of Birmingham. Thalgtis completely safe and is
by no means invasive. You and your child will netgutting yourself at any potential
risk by participating.

WILL MY TAKING PART IN THIS STUDY BE KEPT CONFIDENT IAL?

All information which is collected about you anduyahild during the course of the
research will remain completely confidential. Aifermation will be kept in a secure
room and will be destroyed R011.

DO | HAVE TO TAKE PART?

You do not have to participate in this researchweleer, if you do decide to
participate you may keep this information pack, aedd back a completed consent
form. If you decide to participate then you arédl gtee to withdraw at any time
without giving a reason.

ARE THERE ANY BENEFITS?

There will be no direct benefits to research pgréiots. However, this study will help
us to understand any problems in the psychosaamakioning of these children, and
any behaviours that may be problematic. This walm that we can help health
professionals, parents, and teachers to be awdhesd issues and help them to
develop good coping strategies.
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WHO ELSE IS TAKING PART?

We require large numbers of control children areirtharents to complete the study,
so that we can compare these results with those frerents of SGA children and
RSS children. Parents of children who have RS&reSGA will be members of the
Child Growth Foundation, or will attend the Grov@hnic at Birmingham Children’s
Hospital, Addenbrookes Hospital Cambridge, or tlogd® Hospital for Sick Children,
Glasgow.

WHAT IF SOMETHING GOES WRONG?

Nothing should go wrong with the study, howevefpifany reason you feel that you
have a cause for concern about the research youisayss these with the chief
researcherAmy Barkham and/or her supervisor, Dr.Gillian Harris, who is a
Paediatric Clinical Psychologist (details on nexge).

If for any reason you decide to withdraw from thedy, you are free to do so at any
time without giving any reason and your future caiénot be affected.
Alternatively, you may conta@r. Gillian Harris at the following address:

Dr. Gillian Harris

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Please complete the two enclosed consent formgaegtionnaire. One consent form
is for you to keep and the other to be returned@iweith the questionnaire, in the
prepaid envelope provided.

For further questionnaires and assessments, ybbaevdontacted within a few
months. Please write your name, address and, daysiephone number (if possible),
on the questionnaires.

Thank you very much for your time.

Yours Faithfully,

Amy Barkham
PhD Student

The University of Birmingham agrees to compensaténesg claims for damages, loss, and costs, anchegge
incurred as a result of bodily injury to person®&damage to material property arising out of aggligent act or
omission of the chief researcher during the peoitithe study.
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheikmy Barkham
Please initial box

* | confirm that | have read and understand the matdiron sheet26/10/05,
version 4.0)for the above study and have had opportunity tojasistions.

* | understand that my participation is voluntary émak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* | understand that documents including video mdienetating to me/my child
will not be identifiable by name and will be keminéidential

* | agree to take part in the above study

Name of child Signatureg(ifplicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:___; Partidigznoup No: Participant No
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CONSENT FORM

ASSESSING THE PSYCHOSOCIAL PROFILE AND BEHAVIOURAL
PROFILE OF CHILDREN WITH RUSSELL SILVER SYNDROME IN
COMPARISON TO CHILDREN THAT ARE SMALLF OR GESTATION AL
AGE AND CHILDREN OF NORMAL HEIGHT

Name of Researcheikmy Barkham
Please initial box

* | confirm that | have read and understand the matdiron sheet26/10/05,
version 4.0)for the above study and have had opportunity tojasistions.

* | understand that my participation is voluntary émak | am free to withdraw
at any time, without giving any reason, without mgdical care or legal rights
being affected.

* | understand that documents including video mdienetating to me/my child
will not be identifiable by name and will be keminéidential

* | agree to take part in the above study

Name of child Signatureg(ifplicable) Date

Name of parent Signature Date

1 for the participant; 1 for researcher
Recruitment Centre No: ; Study No:___; Partidigznoup No: Participant No

239



Appendicies

APPENDIX |

Information pack control > 10 years
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INFORMATION SHEET

CHILDREN WITH RUSSELL SILVER SYNDROME, CHILDREN
SMALL FOR GESTATIONAL AGE AND CHILDREN OF NORMAL
HEIGHT

You and your parent(s)/guardian(s) are being iavitetake part in a research study
that is being run by the University of BirminghamdaBirmingham Children’s
Hospital. The study is about 2 groups of childretihwgrowth problems. The study is
about 2 groups of children with growth problemse@mnoup will have Russell Silver
Syndrome like you, and one group will be Small@astational Age. The study is
also about groups of children without growth protge We would be very pleased if
you would like to take part in the studyasiember of the group of children
without growth problems. Please take time to read the information in thigte
carefully. If you do not understand anything yon eak your parents for help.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtan without growth problems,
children with Russell Silver Syndrome and borrdriein Small for Gestational Age.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part imststudy, we will send your parent(s)
and you some questionnaires to complete. Someesétill be for your parent(s)
and you some questionnaires to complete. Someessétwill be for your parents to
do, and one will be for you to do. If you find thérard then your parent(s) may help
you. The questionnaire for you should take you abaninutes. We will also need to
come and visit you to do some activities such g@yiog designs, giving meanings to
words and answering some questions about yourndeH.will take just over an hour.
We may want to video you as well. No one but thepbedoing the research will see
the videos and when the study is fover the videiidoer destroyed.

WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anouy name will not be told to
anyone. All the information will be used to writeéeport on the study, but no one will
know who took part in it.

DO | HAVE TO TAKE PART?
You do not have to take part.

WILL THIS STUDY HELP ME?

The study will not help you. But, this study wiklp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.
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WHO ELSE IS TAKING PART?
We need lots of parents and their children whortb@o not have growth problems
to take part.

WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you decide you do not
want to take part in the study anymore, you may staany time.

WHAT HAPPENS AT THE END OF THE STUDY?
You can get a summary of the findings of the stifigpu would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if theraything that you do not understand.
If you do not know the answer then you can ask ttewmrite or phonémy

Barkham at the following address:

Amy Barkham

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hagpyake part, and they will have the
forms to fill in.

Thank you very much!!

Amy Shayle
PhD Student
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APPENDIX J

Information pack control <10 years
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INFORMATION SHEET

A PROJECT ABOUT CHILDREN WITH GROWTH
PROBLEMS AND CHILDREN WITHOUT GROWTH
PROBLEMS

You and your parent(s)/guardian(s) are being iavitetake part in a project that is
being run by the University of Birmingham and Bingham Children’s Hospital. The
project is about children like you who have prolbdegnowing, and also about
children who do not have growth problems. We wdaédsery pleased if you would
like to take part in the studds a member of the group of children without growth
problems. Please take time to read the information in thigtecarefully with your
parent(s)/guardian(s). You can ask as many queséstyou like.

Thank you very much for reading this.

WHAT IS THIS STUDY ABOUT?
This study will look at the differences betweenldtgn with growth problems and
children without growth problems.

WHAT WILL | HAVE TO DO?

If you decide that you would like to take part lniststudy, we will send your
parent(s), and you some questionnaires to do. Sdnthese will be for your parents

to complete, and one will be for you to do. If yilmd them hard then your parent(s)
may help you. The questionnaire for you should &keut 5 minutes. We will also
need to come and visit you to do some activitiehss copying pictures, saying what
words mean, and answering some questions abougslburhis will take just over an
hour to do. We may want to video you as well. Ne bnt the people doing the
research will see the videos, and 3 years aftesttioy is over the videos will be
destroyed.
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WHAT WILL HAPPEN TO THE INFORMATION?

No one will know who has filled in the forms, anduy name will not be told to
anyone. All the information will be used to writeéeport on the study, but no one will
know who took part in it.

DO | HAVE TO TAKE PART?
You do not have to take part.

WILL THIS PROJECT HELP ME?

The study will not help you. But, this project whiélp us to understand any problems
children in these groups may have. This will médaat tve can help doctors, parents,
and teachers to be aware of these problems, apdhesh to find good ways of
coping.

WHO ELSE IS TAKING PART?
We need lots of parents and children like you waeehgrowth problems to take part,
and also parents and children who do not have grpvablems to take part.

WHAT IF SOMETHING GOES WRONG?
Nothing should go wrong with the study. But if Bomy reason you do not want to take
part in the study anymore, you may stop at any.time

WHAT HAPPENS AT THE END OF THE PROJECT
You can get a summary of the findings of the priojiegou would like one.

WHAT IF | HAVE MORE QUESTIONS?

Please ask your parent(s)/guardian(s) if theraything that you do not understand.
If they do not know the answer then you can askittewrite or phonémy

Barkham at the following address:

Amy Barkham

WHAT HAPPENS NOW IF | DECIDE TO TAKE PART?

Tell your parent(s)/guardian(s) that you are hagpygke part, and they will have the
forms to fill in.

Thank you very much!!

Amy Barkham
PhD Student
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APPENDIX K

Recruitment flyer
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¢

THE UNIVEREITY
OF BIRMINGHAM

RESEARCH PARTICIPANTS WANTED

SCHOOL OF PSYCHOLOGY

We are currently running a study in the school slydhology with
children who are small for date babies, who comtitnube short for their
age.

We would like to compare these children wit€E@NTROL GROUP of
children born with birth weight within the normange and of average
height.

* Isyour child aged 5 -16 years?
« Was their birth weight greater than 2500g (5.5Ibs)?

 Is their height now comparable to their friends ofthe
same age”?

If the answer is If the answer Y&S to the questions above
we would like to hear from you!

ALL PARTICIPANTS WILL RECEIVE A £5
WATERSTONES VOUCHER

To request an information pack please contact
AMY BARKHAM
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APPENDIX L

Extended Strengths and Difficulties Questionnai8Q)
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APPENDIX M

ADHD Rating Scale IV: Home Version
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APPENDIX N

Social Communication Questionnaire : Lifetime Euht{SCQ)
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APPENDIX O

Pictorial Scale of Perceived Self Confidence anci@@cceptance
for young children (PSPSCSA)
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APPENDIX P

Self Perception Profile for Children (SPPC)
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APPENDIX Q

Body image attitude stimuli, taken from Body Imd&grception and
attitude scale (BIPAS) and face shape stimuli
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APPENDIX R

Parental Questionnaire
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Parental Questionnaire

Name of child
Gender

Date of Birth
Home Address

Contact Telephone Number

Child’s birth length cm
Height now cm
Height at 5 years cm
Child’s birth weight Kgs
Weight now Kgs
Weight at 5 years Kgs
Child’s head circumference at birth (if known) cm
Is your child currently taking medication? Yes No

If yes, please give the name of the medicatiomjueacy given and reason for the
medication. If your child is on growth hormone @y please indicate how long
they have been receiving treatment.

Has your child been in hospital in the last 12 reft Yes No

If yes, how many times, for how long , and for whedison?
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Has your child been seen by a speech and langhagsptst, occupational
therapist, physiotherapist, orthodontist, optidgiathe last year?
Yes No

If yes, whom has your child been seeing, and wiwe hlaey been seeing them?

Has your child been seen by a specialist paedetri@.g. gastroenterologist),
except for an endocrinologist in the past year?
Yes No

If yes, who has your child seen and why?

At school does your child have a Statement of $p&eds, or any other special
help?
Yes No

If yes, please give details.
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Did your child ever display excessive sweating aslay? Yes No
If yes, was it worse at a particular time of day@s No
If yes, when?

Has your child ever been assessed as hypoglycdemioclood sugar)?
Yes No

If so, at what age, and was any treatment prest?ibe

Does your child have body asymmetry? Yes No

Does your child have any unusual facial charadtesi® Yes No

If yes, please give details

Parental characteristics

Mother

Date of birth
Height
Occupation

Highest level of education

No formal qualifications
GCSE’s/O-Levels
A-Levels
Undergraduate Degree
Postgraduate Degree
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Father

Date of birth
Height
Occupation

Highest level of education

No formal qualifications
GCSE’s/O-Levels
A-Levels
Undergraduate Degree
Postgraduate Degree

Was your child born prematurely? Yes  No
If yes, at how many weeks?

Does your child have any siblings? Yes No
If yes, please could you give details of how mamlyether they are older or
younger and what sex they are.

Has your child ever been tube fed? Yes No
Please give details.

Has your child been assessed for and found to theveniparental disomy of
chromosome 7 associated with RSS?
Yes No Never been assessed

258



Appendicies

APPENDIX S

Information for Study 6
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- November 202)’7/7

Parents / Carers of

Mr Guest has kindly given permission for me to conduct research in your child’s school and I am
writing to give you the opportunity to withdraw your consent. The study concerns Russell Silvers
Syndrome (RSS). Children with this condition show characteristic facial features, with a large
head tapering to a small jaw, giving their heads a triangular appearance. The purpose of the study
is to understand how children perceive these facial features. Previous studies have found that
adults perceive RSS faces differently to normal faces.

WHAT DOES THE STUDY ENVOLVE?

My colleague or I will show your child photographs of children with or without the facial features
characteristic of RSS. Your child will be asked to rate the face on a number of scales, for example
friendliness and bossiness, and asked to estimate the age of the child. This will be repeated with
11 further photographs. All tasks will take place within school time and should take no longer
than 10 minutes. If, for any reason, your child appears bored, does not talk, or indicates in any
other way that he or she does not wish to participate, he/she will be able to return to his/her
regular study or play.

WILL MY DETAILS BE KEPT CONFIDENTIAL?

Responses will be documented for later analysis. However, your child will remain anonymous
and only my supervisor and I will have access to the questionnaire forms, which will be kept at a
secure place. The forms will be labelled with a code, not with a name. All data will be destroyed
in 2011.

ARE THERE ANY BENEFITS ?

There will be no direct benefits to participants. However, this study will help us to understand any
problems in the psychosocial functioning of children with RSS, and any behaviours that may be
problematic. This will mean we can help health professionals, parents and teachers to be aware of
these issues, and help them to develop good coping strategies.

WHAT DO I DO NEXT?

If you are willing to allow your child to participate, you need not take any further action.
However, if you wish your child not to take part, please complete the enclosed opt out forms. The
First is to be returned to the school and the second is for you to cut out and keep. If you do not
return the completed opt out form it will be assumed that you are happy for your child to
participate.

I would appreciate it very much if you would help me with my study. In any case, I thank you for
your consideration of this request. Do not hesitate to contact me or my postgraduate researcher if
you have any questions.

THANK YOU VERY MUCH FOR YOUR TIME.

Yours sincerely
Danielle Fuller
Email :drf506@bham.ac.uk, Tel: 07835435702

For further details please contact-
Amy Barkham (Post graduate researcher, University of Birmingham)
Email: AXB242@bham.ac.uk, Tel: 01214143507
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OPT OUT FORM
(Schools copy)

Study Investigating Others® Cognitions of Children with Russell Silvers Syndrome in
Comparison to Controls.

If you would prefer your child not to participate in the study on perceptions of Russell Silvers
syndrome faces, please sign the permission slip below and return it to your child’s school within
one week of receiving this letter.

1 prefer that my child, {child’s name} , does not participate in the study on
perceptions of Russell Silvers syndrome faces.

Parent’s (or guardian’s) signature

Date

OPT OUT FORM
(parents copy)

Study Investigating Others’ Cognitions of Children with Russell Silvers Syndrome in
Comparison to Controls.

If you would prefer your child not to participate in the study on perceptions of Russell Silvers
syndrome faces, please sign the permission slip below and return it to your child’s school within
one week of receiving this letter.

I prefer that my child, {child’s name} , does not participate in the study on
perceptions of Russell Silvers syndrome faces.

Parent’s (or guardian’s) signature

Date
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APPENDIX T

Picture stimuli for Study 6
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APPENDIX U

Adult response sheet for study 6
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Personal Information

Age

Gender (please circle) Male Female

Instructions

Please look at the photograph of the 4 boys oviettszk specifically
at the boy with the star above his head and rateoii the scales on
the opposite page.

Repeat for the picture of the 4 girls, again logkat the girl with the
star above her head and rating her on the scales.
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Picture code

Please indicate by circling the appropriate nunauethe scales,
where you think the person in the photograph aill f

Good looking Not Good Looking
. 1+ | 2 | 3 [ 4 | 5 | 6 [ 7|
Baby — Faced Mature — Faced
1+ [ 2 [ 3 [ 4 [ 5 ] 6 [ 7|
Friendly Unfriendly
. 1+ | 2 | 3 [ 4 | 5 | 6 [ 7|
Physically Strong Physically Weak
1 2 | 3 | 4 | 5 | 6 | 7 |
Bossy Not Bossy
. 1+ | 2 | 3 [ 4 | 5 | 6 [ 7|
Intelligent Unintelligent
1+ [ 2 [ 3 [ 4 [ 5 ] 6 [ 7|
Mature Immature
. 1+ | 2 | 3 [ 4 | 5 | 6 [ 7|
Independent Dependent
1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7|
Cute Not Cute
. 1+ | 2 | 3 [ 4 | 5 | 6 [ 7|
Caring Uncaring
1+ [ 2 [ 3 [ 4 [ 5 ] 6 [ 7|

How old do you think the child in the picture is?
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APPENDIX V

Child response sheet for study 7
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Participant
sex and age

Picture
Number

Good
Looking

Baby Faced

Friendly

Physically
Strong

Bossy

Intelligent

Grown Up

Needs
Looking
After

Cute

Caring

Would like to
play with

Age
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