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Abstract

The purpose of this thesis was to determine whether there is a specific 

behavioural phenotype associated with Rett syndrome (RS). In the first of 

two studies, behavioural and emotional features were assessed in girls with 

RS and girls with severe to profound learning disabilities (SLD). A well- 

validated checklist was used to assess general behaviour disorder and the 

Rett Syndrome Questionnaire (RSQ) was developed to measure RS-specific 

behaviours. Despite having a similar level of overall behavioural disorder, the 

girls with RS showed a specific profile of behavioural disturbance 

characterised by a greater number of autistic relating behaviours and less 

antisocial behaviours. Results from the RSQ revealed there to be eight 

clusters of RS-specific behaviour. Of these, hand behaviours, breathing 

problems, and difficulties in walking are currently included in the diagnostic 

criteria for RS. The findings suggest that night-time behaviours, fear/anxiety, 

body rocking and expressionless face behaviours, general mood, and 

repetitive face movements might also help to delineate girls with RS from 

other girls with SLD. Age, level of physical ability, epilepsy, and early 

developmental and medical difficulties could only explain a small proportion 

of the variability in both general behaviour disorder and RS-specific 

behaviour within the RS groups suggesting there are other, biological or 

environmental, factors involved. The profile of RS-specific behaviours in the 

girls with RS was compared to that in a sample of adult females with RS, 

although few strong developmental trends were apparent. In the second 

study, autistic behaviours were assessed in more detail in a sub-sample of 

girls with RS and SLD. Girls with RS were found to have a higher number of 

autistic behaviours than expected based on their developmental level. 

Findings from both studies provide evidence for a specific profile of 

behaviour associated with RS.
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1 Chapter 1 -  Rett syndrome

1.1 Introduction

Rett syndrome (RS) is a neurological disorder that causes severe cognitive 

and physical impairments in those affected. In its classic form, it appears to 

affect only females and there is evidence, discussed below, that it is a 

genetic disorder. As discussed in Chapter 3, there is increasing agreement 

that many genetic disorders have associated and specific behavioural 

profiles.

Since RS gained world-wide recognition in 1983, just under 1000 research 

papers have been published on the disorder (figure derived from MEDLINE 

and PsychLIT search. May 2000). The majority of these papers can be found 

in neurological and genetics journals and deal with the associated physical 

abnormalities, and the search for its cause. Despite the primary physical and 

biological focus of the literature, a number of behavioural and emotional 

features have been described as being associated with RS. These 

behavioural and emotional features may constitute an RS-specific profile of 

behaviour. Alternatively, these features may simply reflect the multiple 

disabilities found in individuals with severe or profound learning disabilities.
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In Chapter 2, the existing literature on RS is reviewed with an aim to defining 

and describing the behavioural and emotional features reported, and to 

explore how common these features are within the RS population. The 

review on behavioural and emotional features is preceded by an overview of 

RS including the developmental course of the disorder, its prevalence, 

aetiology and how the disorder is currently diagnosed. It was important to 

consider all aspects of RS as these may be related to the presentation of the 

behavioural and emotional features.

1.2 Overview of Rett syndrome

1.2.1 History

Andreas Rett first described RS in 1966. In his waiting room one day. Dr. 

Rett observed two girls making identical hand wringing movements. After 

examining both girls, he found that they had remarkably similar symptoms. 

Both were small, profoundly disabled and both had appeared to develop 

normally for the first year of life. After searching through his files Dr. Rett 

found six other girls with a similar clinical picture and wrote his first article 

about the syndrome that now bares his name. His original paper was 

published in 1966 in German (Rett, 1966a) and additional information 

appeared in the German literature throughout the 1960's (Rett, 1966b, Rett, 

1968a; Rett, 1968b). Unfortunately Dr. Rett's work remained largely unknown 

outside Austria and Germany until 1983 when a Swedish doctor. Dr. Bengt 

Hagberg published the first English language report describing a series of 35 

girls (Hagberg, Aicardi, Dias, & Ramos, 1983). Following this report RS 

gained world-wide recognition.

The past 17 years has seen the publication of hundreds of articles, the 

founding of an international parent organisation and the establishment of RS 

as a distinct clinical entity. Diagnostic criteria for RS were first established in 

1985 (Hagberg, Goutieres, Hanefeld, Rett, & Wilson, 1985) and were revised 

in 1988 (RSDCW: The Rett Syndrome Diagnostic Criteria Work Group, 

1988). RS was first included in DSM in version four which was published in

17



1994 (DSM-IV, 1994) and ICD-10 when it was published in 1992 (ICD-10,

1992).

1.2.2 Diagnosis and classification

Currently there is no diagnostic biological marker to test all RS cases and 

diagnosis relies on the manifestation of a number of clinical criteria. This is a 

relatively easy task in a girl aged five to ten years, but it is more difficult in a 

younger girl or in a girl whose development history is not clear (Hagberg,

1993). In late infancy the diagnosis is often not clear as the clinical signs 

have yet to become obvious thus, diagnosis is considered tentative until two 

to five years of age (RSDCW, 1988).

To aid clinicians make a diagnosis, a set of criteria has been developed. By 

necessity, these criteria have been kept strict to prevent the over diagnosis of 

RS. RSDCW developed necessary, supportive and exclusion criteria in order 

to conduct a physician survey of typical RS patients in the US (RSDCW, 

1988). The formal classification systems (ICD-10 and DSM-IV) provide just 

the necessary diagnostic criteria. These necessary criteria are shown in 

Table 1.2.2:a. The additional supportive and exclusion criteria provided by 

the RSDCW are shown in Table 1.2.2:b. Those individuals who meet all of 

the necessary criteria for RS are described as having “classic RS”.

It is noteworthy that two behavioural features are included in the diagnostic 

criteria; repetitive hand movements as part of the necessary criteria and 

breathing difficulties as part of the supportive criteria.

RS is currently classified as part of the Pervasive Developmental Disorders 

in the major diagnostic systems (ICD-10 and DSM-IV) alongside Autistic 

disorder. Childhood Disintegrative Disorder and Asperger’s Disorder. The 

reason behind this classification is the finding that individuals with RS exhibit 

a number of autistic-like behaviours. Despite this finding there has been 

disagreement as to whether RS is appropriately classified as part of FDD 

(e.g., Gillberg, 1994, Rutter, 1994). This debate is discussed in further detail 

in section 2.3.4 on autistic-like behaviours in RS.
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Table 1.2.2:a DSM-IV and ICD-10 criteria for Rett syndrome

A. Ail of the following:

(1) apparently normal prenatal and preinatal development

(2) apparently normal psychomotor development through the first 5 
months after birth

(3) normal head circumference at birth

B. Onset of all of the following after the period of normal development:
(1) deceleration of head growth between the ages of 5 and 48 months
(2) loss of previously acquired purposeful hand skills between ages 5 
and 30 months with the subsequent development of stereotyped hand 
movements (e.g., hand-wringing or hand washing).
(3) loss of social engagement early in the course (although often social 
interaction develops later)
(4) appearance of poorly coordinated gait or trunk movements
(5) severely impaired expressive and receptive language development 

 with severe psychomotor retardation______________________________
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Table 1.2.2:b Rett Syndrome Diagnostic Criteria Work Group criteria

Supportive Criteria______________________________________________
Breathing dysfunction:

Periodic apnoea during wakefulness 
Intermittent hyperventilation 
Breath-holding spells 
Forced expulsion of air of saliva 

Bloating/marked air swallowing 
EEG abnormalities:

Slow waking background and intermittent rhythmical slowing (3-5 Hz) 
Epileptiform discharges, with or without clinical seizures 

Epilepsy -  various seizure forms 
Spastic signs, later muscle wasting and/or dystonie traits 
Peripheral vasomotor disturbances 
Scoliosis of neurogenic type 
Hypotrophic small and cold feet
Growth retardation________________________________________________
Exclusion criteria
Organomegaly or other signs of storage disease 
Retinopathy at birth
Existence of identifiable metabolic or other progressive neurological disorder 
Acquired neurological disorder resulting from severe infections or head trauma 
Evidence of intrauterine growth retardation
Evidence of perinatally acquired brain damage___________________________

1.2.3 Development in RS

1.2.3.1 Clinical stages

Using data from clinical cases, Hagberg and Witt Engerstrom (1986) 

proposed a framework to illustrate the different clinical stages that 

characterise development in individuals with RS. Following a comprehensive 

nation-wide survey of 105 females with RS, Engerstrom (1990) suggested 

slight amendments to the original staging system. This staging system has 

gained general acceptance and is presented in Table 1.2.3:a.
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Research in RS has attempted to encompass all of the clinical stages 

proposed by Hagberg and Witt Engerstrom (1986) and Engerstrom (1990). 

Research into development prior to the regression stage is difficult in this 

population. Individuals with RS are not diagnosed until the clinical signs 

become obvious, that is during or after regression has occurred. In fact, 

diagnosis is considered tentative until two to five years of age. Consequently, 

the research into development pre-regression and during regression is, by 

necessity, retrospective in nature with retrospective parental report often 

being the method adopted. Retrospective report has its problems as later 

events can influence the recall of previous events. In addition, parents may 

be influenced by the literature they have read on RS and so over-report early 

signs and symptoms. Some studies have examined early medical files to 

collect pre-regression data. This method also has its problems. It is unlikely 

that early difficulties would have be systematically noted in medical files 

especially since females with RS appear to be developing within the normal 

range for the first year or so. One method, which may overcome some of 

these problems, is to analyse videos taken before regression. Thus far, this 

method has been adopted by just one study (Kerr, 1995). To follow is a brief 

summary of the retrospective research conducted into early skill acquisition, 

age of onset and regression in RS.
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Table 1.2.3:a The four clinical stages of Rett Syndrome

Stage I; Early onset stagnation stage

Onset age: 5 months to 2 years
Duration: weeks to months

Developmental progress delayed 
Developmental pattern still not significantly abnormal 
Early postural delay 
‘Bottom-shufflers”

___________ Dissociation development_______________________
Stage II: Rapid developmental regression

Onset age: 1-4 years
Duration: weeks to months, possibly 1 year 

Loss of acquired skills:
Fine finger 
Babble/words 
Active playing 

Mental deficiency appears 
Occasionally “in another world" active playing 
Eye contact preserved 
Breathing problems yet modest 
Seizures in 15%

Stage III: Pseudostationary period

Onset age: after passing stage II
Duration: years to decades

‘Wake up” period 
Some communicative restitution 
Prominent hand apraxia/dyspraxia 
Apparently preserved ambulant ability 
Inapparent, slow neuromotor regression

Stage IV: Late motor deterioration

Onset age: when stage III ambulation ceases 
Duration: decades 
Complete wheelchair dependency 
Severe disability: wasting and distal distortions

Stage IV-A: previous walkers, now non-ambulant

Stage IV-B: never ambulant
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1.2.3.2 Early skill acquisition

Before the early onset stagnation stage, individuals with RS are reported to 

show the developmental acquisition of key skills (developmental milestones). 

The evidence for early skill acquisition in RS comes from several studies, the 

majority of which rely on retrospective parental report to gain the 

developmental history. Although this method has its drawbacks (as noted 

above), there is evidence that individuals with RS achieve communication 

and motor milestones during the first 12-18 months of life.

Within the domain of communication skills, females with RS have been 

reported to acquire the milestones of beginning alertness, smiling and 

babbling (Budden, Meek, & Henighan, 1990; Naidu et al., 1995; Tams Little & 

Holdgrafer, 1996). Findings from retrospective questionnaire studies indicate 

that approximately one quarter of RS girls do not acquire words prior to 

regression (von Tetzchner, 1997; von Tetzchner et al., 1996), and between 

50% and 80% acquire one to six words (Engerstrom, 1992; Tams Little & 

Holdgrafer, 1996; von Tetzchner, 1997; von Tetzchner et al., 1996; Witt 

Engerstrom, 1992). Very few individuals with RS have been reported to 

acquire more than eleven words and very few (estimates range from 0% - 

14%) have been reported to be able to combine words into simple two-word 

phrases (Engerstrom, 1992; Tams Little & Holdgrafer, 1996; von Tetzchner, 

1997; von Tetzchner et al., 1996; Witt Engerstrom, 1992). Using a different 

method of reviewing videos taken in the first years of life of 42 individuals 

with RS, Kerr (1995) concluded that most of the girls had meaningful words 

and a few managed phrases.

Females with RS have been found to acquire both fine and gross motor 

skills. In terms of fine motor skills, girls with RS are reported to develop the 

ability to feed themselves. For example, in a parental questionnaire survey 

Coleman, Brubaker, Hunter, and Smith (1988) found 55 of the 56 RS 

individuals studied were able to finger feed, 31 (55%) acquired to use of a 

cup, and 18 (32%) acquired spoon feeding. Other acquired skills include
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ability to grasp and pick up objects (Engerstrom, 1992), and transfer objects 

from one hand to another (Naidu et al., 1995). From observations of early 

videos, Kerr (1995) reported bi-manual manipulation, the development of a 

pincer grasp and self-feeding with fingers or a spoon in the 42 individuals 

observed. Some of the individuals were seen to be able to build a few 

building blocks and choose the appropriate holes for shapes in toys.

The reports of gross motor skill development in RS suggest that there is 

variation in the level of skill acquired early in life. Some individuals acquire 

the ability to walk whereas some do not reach the milestone of sitting 

unsupported. Naidu et al. (1995) found 90% of 43 cases were reported to be 

able to roll over, 83% achieved sitting up alone, 45% achieved crawling, 64% 

achieved standing alone and 44% achieved walking. Fontanesi and Haas 

(1988) found that five out of 18 achieved the milestone of crawling, 11 could 

stand and 11 could walk. Engerstrom (1992) reported the highest level of 

motor ability achieved for eight out of 20 was sitting unsupported, eight 

achieved standing unsupported, six could walk unsupported and two could 

walk supported. Five could roll, four could shuffle, and just one achieved 

crawling.

1.2.3.3 Developmental delay

Despite the developmental progress achieved by individuals with RS there is 

evidence to suggest that this development might be delayed in some cases. 

For example, although Tams Little and Holdgrafer (1996) found that the 

communication milestones of smiling, babbling and the acquisition of first 

words were often acquired in RS, the age at acquisition of these skills was 

often delayed. Of the 16 individuals reported to smile, nine (56%) attained 

the milestone within the normal limits (within one standard deviation (SO) of 

the mean age of acquisition for the normal population). Similarly, of the 14 

individuals that were able to use “mum and dad", six (43%) attained the 

milestone within the normal age limits.
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Delay has also been reported for the acquisition of motor skills. For example, 

Nomura and Segawa (1990) evaluated the early development of 16 cases of 

RS using parental report. Five of the 16 cases (31%) were reported to show 

delay in head control after five months of age. Nine of the 16 cases were 

reported to show delay in crawling, six cases never learned to crawl. Of 

those who could crawl, just one crawled on all fours, the other eight cases 

either “shuffled or creeped”. Four of the 16 cases walked within the normal 

limit, walking was delayed in five cases and seven never acquired the ability 

to walk. Nomura and Segawa (1992) reported similar findings at a later date 

with 20 individuals with RS. Unfortunately, Nomura and Segawa (1990) and 

Nomura and Segawa (1992) fail to give a definition for the delay they 

describe. Therefore, one cannot conclude the significance of the delays 

reported in these two studies.

1.2.3.4 First signs and age of onset

Early problems in RS do not seem to be limited to delays in the acquisition of 

developmental milestones. A number of studies have reported RS infants 

appear temperamentally to be particularly placid, calm or almost too good 

(Engerstrom, 1992; Naidu et al., 1995). The analysis of the early 

development of the 20 youngest girls from the Swedish series by Engerstrom 

(1992) revealed that prior to regression, the label “normal” was frequently 

used by parents to describe their children. In 95% of cases, the reports of 

normal development were accompanied by comments such as “a calm 

infant”, “easy to have”, “flexible”. The comment “clam infant” was the most 

common quality assigned to the children during early infancy, it was reported 

for 13 out of the 20 cases. These comments were taken by Witt Engerstrom 

(1992) to indicate “subtle prodomes” of insidiously appearing developmental 

variations with the concept of normal development. The most recent study 

concerning early development confirms these reports using data acquired 

from questionnaires completed by both the parents and paediatricians of 132 

RS cases (Leonard & Bower, 1998). Fifty-nine (46.5%) of the 127 responding 

parents felt, retrospectively, that their child’s development or behaviour had 

been unusual during the first 6 months. The most common problems related
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to parents finding their babies particularly placid (16%). The babies were 

almost too good, slept a lot and had to be woken for feeds. In addition to 

these problems, babies were reported to be floppy (8.7%), have 

developmental problems (6.3%), and have problems with eye contact (4.7%). 

A number of autistic symptoms have also been reported in young females 

with RS. Nomura and Segawa (1990) evaluated early behavioural 

abnormalities in 16 RS cases through retrospective questionnaires 

completed by their mother. The evaluation revealed that a number of autistic 

abnormalities were present in the majority of cases prior to 12 months of age. 

An expressionless face was reported to be present in 71%, lack of 

anticipatory motor adjustment in 69%, lack of eye contact in 63%, and 

aloneness or indifference was reported in 63%.

Early abnormalities in the hand movements of individuals with RS have also 

been reported. Kerr, Montague, and Stephenson (1987) observed the early 

hand movements of RS girls by reviewing detailed developmental histories 

provided by 20 parents and a series of videos taken by four families before 

any problem was suspected. Kerr et al. (1987) reported the early films 

showed the four children exhibiting an excess of coarse patting or waving 

activity of the arms. This was reported to be evident in one case as early as 

two months and was clearly seen in all cases by 11 months. Hand 

movements were seen to be clumsy and hand skills were not demonstrated 

beyond the 10-12 month level. In each of the four cases, the parents did not 

consider there to be anything abnormal at this time. The developmental 

histories taken by Kerr et al., (1987) from a further 16 parents indicated that 

parents considered their children to be developing normally early in life. It 

may be that the early abnormalities such as those observed by Kerr et al.

(1987) in the pre-regression videos are so subtle that they are not obvious to 

parents. These early abnormalities may also be missed by routine 

developmental assessments. Witt Engerstrom (1987) reviewed Swedish 

health case records of development at ages 6, 9-10 and 15 months for ten 

RS cases and found that at the 6 month assessment all ten cases were 

reported to be developing within the normal range. At the 9-10 months
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assessment, communication and emotional contact were again recorded to 

be within the normal range. The ten infants had reached the milestone of 

sitting unsupported, whereas the milestones of balancing the body in an 

upright position, and independent attainment of sitting and standing posture 

and locomotion were delayed indicating the first observation of any problem. 

At this age (9-10 months), fine motor skills were considered adequate, as the 

girls were able to use an opposed thumb grip to pick up small objects and to 

manipulate toys. It was not until 15 months of age where delays in 

communication and fine motor skills were evident in the records. At this time, 

speech delay was evident with five out of the ten cases using single words, 

and four out of the ten showing delay in emotional contact and diminished 

interest in surroundings.

In summary, there is evidence for delayed development and subtle problems 

during the first year of life in individuals in RS. The actual age of onset of RS 

clearly occurs very early in development. However, these early problems can 

be subtle and symptoms are often not reported to occur until after six months 

of age. In a parental questionnaire survey of 63 RS cases, Coleman et al.

(1988) reported the age of onset of the disorder to occur most frequently 

between 6-18 months of age. The first behavioural symptoms included a 

suspicion of hearing loss, if language had developed then a loss of language, 

a withdrawn, lethargic or inconsolably irritable child not interested in toys, 

and loss of hand use. Engerstrom (1992) used data from the Swedish series 

of consecutive RS cases to provide data on the age at onset of the disorder. 

At that time, the series comprised of 91 girls with RS aged 2-44 years. To 

allow for the examination of early development, a sub-sample of the 20 

youngest cases (aged 3-9 years) was selected. The most frequently 

observed first signs of the disorder by parents or professionals were found to 

be delays in reaching expected gross motor milestones (reported in 14 of the 

20 cases). Behaviour problems were the first observed signs in five of the 20 

cases. These problems included no anticipation, vague social contact, 

bizarre behaviour, irritability and slow reactions. Engerstrom (1992) reported 

an arrest in development in all cases, occurring at an average of 11 months
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(range 5-24 months) for the entire sample (n=91) and 10 months (range 5-18 

months) for the sub-sample of younger cases (n=20).

The onset of obvious symptoms appears to reflect an arrest in development 

that occurs in all individuals with RS. This arrest occurs, in some cases, prior 

to six months of age and is marked by the appearance of subtle behavioural 

features. There may also be subtle abnormalities that occur prior to the arrest 

in development and there is increasing evidence to suggest that females with 

RS never develop completely “normally”. However, only one of the studies of 

pre-regression behaviour in RS included control groups and these groups 

were siblings of the RS cases (Naidu et al., 1995). It is currently not known 

how often the early abnormalities described are seen in the general 

population or in children with other severe and profound learning disabilities. 

Hence, we currently do not know how specific these early problems are to 

RS. Until the predictive validity of the observations is established, they offer 

little hope for improved diagnosis of RS in the first few years of life.

1.2.3.5 Loss of skills

Following the period of early development and arrest in development, 

individuals with RS go through a period of regression where skills that have 

been acquired are lost.

Skills are not lost in all areas but are specific to the areas of hand use and 

hand skill, babble or words and social contact and communication

(Engerstrom, 1992). Using data collected on 60 individuals, Budden (1995)

found loss of hand function in 66% of the cases by 30 months of age.

Coleman et al. (1988) reported loss of hand use occurred in all 63 cases

although the reported timing of loss of hand skills varied with some reporting 

loss as early as 8 months whilst others reported loss as late as 4.5 years. 

Expressive language skills are lost in the majority of individuals. For 

example, Budden (1995) reported 90% of 60 girls studied had lost expressive 

language by 24 months of age. Coleman et al. (1988) found that in the 63 

cases studied, if speech had developed it was lost between the ages of 12
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months and two years, von Tetzchner (1997) studied communication skills in 

42 cases of RS. Parental interviews were used to capture information on the 

number of words prior to and after regression. Prior to regression, 30 of the 

42 cases had at least one word, with 15 having more than six words. After 

regression 20 had at least one word, but only three had retained more than 

six words.

During the regression period parents have been reported to notice a change 

in the quality of contact with their child as sociability disappears (Engerstrom,

1993). Naidu, Murphy, Moser, and Rett (1986) found that, in the 70 cases 

they studied, parents reported noticing poor eye contact in their child 

between eight months and one year of age. Between 12 and 18 months 

increasing inattentiveness and reduced and abnormal social interaction were 

observed in the majority of cases. It has been reported that it may be difficult 

to differentiate RS and autism, particularly in the early stages of RS during 

developmental arrest and regression (Nomura & Segawa, 1990) (see section

2.3.4 for a detailed summary of the association between RS and autism). In 

the past, many individuals with RS were first diagnosed with autistic 

spectrum disorder. For example, Witt Engerstrom and Gillberg (1987) 

reported 37 of 50 RS cases were previously diagnosed as having autism.

Other skills such as acquired gross motor skills are not seen to dramatically 

decrease during the regression phase (Engerstrom, 1992). Rather than a 

dramatic loss, motor skills are often seen to steadily decline as the females 

grow older. During the regression phase, girls who can walk tend to develop 

an unsteady walk with stiff legs and a broad based gait (Hanefeld, 1985; Kerr 

& Stephenson, 1986; Naidu et al., 1986)

The speed with which the skills are lost, the age when they are lost, and the 

duration of the regression differs between individuals. Engerstrom (1992) 

found the loss of skills to occur at an average of 19 months but ranged 

between 12-36 months for the Swedish series of 91 RS individuals. From 

medical records and parental reports, Engerstrom (1992) found that for 43%
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of 91 girls, the onset of the regression phase was distinct and marked by 

discomfort and withdrawal or distraction. For 16%, the onset was marked by 

an abrupt onset of inconsolable screaming and motor stereotypies such as 

hand mouthing and teeth grinding. For 41%, the regression was insidious 

with subtle loss of acquired skills. In all cases, following the arrest in 

development, the loss of acquired skills became obvious within a week to 

several months. Altering position or environment was often reported to cause 

anxious screaming at this time. In addition to the loss of acquired skills, 

involuntary movements such as stereotypies involving circulating hand- 

mouth movements and teeth grinding were reported to appear towards the 

end of the regression. It is these post-regression behavioural and emotional 

features which are the focus of this thesis.

1.2.3.6 Post regression features

Unlike pre-regression features where only retrospective data can be 

collected, post-regression features can be studied by collecting cross- 

sectional and possibly longitudinal data. Thus, the data collected on post

regression features are likely to be more reliable than those collected on the 

pre-regression period. The combination of cross-sectional and longitudinal 

data allows for the investigation of how post-regression features change over 

age.

This thesis focuses on post-regression behavioural and emotional features in 

RS. In order to describe the profile of behavioural and emotional features it 

was necessary to consider whether other post-regression features 

associated with RS could be related to their presentation. To follow is a brief 

review of the post-regression physical features, cognitive and communicative 

abilities in RS. Included in the review are studies describing the change in 

these features with age and the effect of the age at regression on later 

abilities.
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1.2.4 Post-regression physical features

1.2.4.1 Growth retardation

It is common for females with RS to experience weight loss and deceleration 

of height, weight and head circumference. Having a normal head 

circumference at birth followed by a deceleration in head growth is one of the 

necessary diagnosis criteria (see section 1.2.2).

Holm (1986) assessed linear growth in 21 females with RS, 48% showed 

growth retardation with length or height below the 5̂  ̂ centile. Another 38% 

had shifted their linear growth downwards in the first years of life. 

Thommessen, Kase, and Heiberg (1992) assessed weight and height in 10 

females with RS aged between three and 16 years. At the time of the study, 

seven girls were growth retarded with height for age below the 2.5̂  ̂

percentile for healthy children. Six girls were underweight with weight for 

height below the 2.5̂  ̂ percentile for healthy children. Markedly reduced 

height for age and/or weight for height was seen in all but one girl.

1.2.4.2 Motor disabilities

If females with RS can walk, they tend to do so with an abnormal gait. 

FitzGerald, Jankovic, Glaze, Schultz, and Percy (1990b) studied 32 RS 

individuals aged between 30 months and 28 years. Gait abnormalities were 

seen in all cases. A jerky gait was seen in 10 of the 32 patients, nine were 

unable to walk, and the remainder had a broad-based gait. One also toe- 

walked and eight had mixed gait disturbances. The gait abnormalities have 

often been described as ataxic (poor muscle co-ordination) and apraxic 

(difficulties in planning and co-ordinating movements). Ataxia and apraxia 

have also been used to describe the jerky movements of the trunk and limbs 

seen in individuals with RS (Perry, 1991).

Physical ability in general is reported to decline steadily with age. Adult 

women are reported to lose the ability to walk, be prone to muscle wasting, 

rigidity and spasticity (Hagberg, 1993). However, such deterioration may not
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be inevitable. For example, Naidu et al. (1986) described eight RS individuals 

aged over 15 years who were still able to walk. The reports of motor 

deterioration are based on observations of adult women. RS has only been 

widely recognised for the last 17 years. These adult women are likely to have 

been diagnosed late in life. It is now well-know that progressive motor 

disability can be associated with RS and therapeutic efforts are often 

targeted to prevent possible motor deterioration (Braddock, Braddock, & 

Graham, Jr., 1993). These efforts may help to prevent some of the motor 

deterioration currently observed in RS adults.

1.2.4.3 Scoliosis

Scoliosis (curvature of the spine) has been reported in at least half of the 

females with RS (Coleman et al., 1988; FitzGerald, Jankovic, & Percy, 

1990a; Hennessy & Haas, 1988; Naidu et al., 1986). The scoliosis is reported 

to become progressively worse (Harrison & Webb, 1990; Keret, Bassett, 

Bunnell, & Marks, 1988) and may contribute to some of the other problems in 

RS including walking balance and breathing difficulties (Perry, 1991). 

Progression of scoliosis can be managed with intensive physical therapy 

(Lidstrom, Stokland, Hagberg, 1994) but surgery may be required if there is 

severe curvature of the spine that causes pain or loss of function (Huang, 

Lubicky, & Hammerberg, 1994).

1.2.4.4 Feeding difficulties

Problems with feeding include regurgitation and difficulties in chewing and 

swallowing. These difficulties mean that individuals with RS find it difficult to 

take solid food. For example, Thommessen et al. (1992) investigated feeding 

in ten females aged 3-16 years. Five were fed on pureed food only, four with 

both solid and pureed food, only one girl ate solid food.

The difficulties in feeding reflect poor oral-motor skills. Budden et al. (1990) 

studied oral-motor function in 20 individuals with RS aged from 3 years 11 

months to 19 years using the Sequenced Inventory of Communicative 

Development (Hedrick, Prather, & Tobin, 1975). Apart from one individual
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who required gastrostomy, all individuals were eating pureed soft food and 

had difficulty chewing food and using their tongues effectively. A change in 

oral-motor tone of the cheeks, lips and tongue was in seen from hypotonicity 

(diminished tone) before skills were lost to hypertonicity (excessive tone) 

after skills were lost. Morton, Bonas, Minford, Kerr, and Ellis (1997) 

investigated the feeding abilities of 20 individuals with RS aged 1.5 to 33 

years. All individuals showed poor tongue movements. Seven showed 

involuntary movements of the tongue. Difficulties in chewing and swallowing 

were evident in all cases.

1.2A. 5 Vasomotor disturbances

Individuals with RS are reported to have cold and clammy hands and feet. 

The feet remain small relative to their hands. It is thought that these are 

symptoms of increased sympathetic tone (lyama, 1993).

1.2.4.6 Seizures

Epilepsy is present in 70-80% of individuals with RS (Coleman et al., 1988; 

Naidu et al., 1986; Nomura, Segawa, & Hasegawa, 1984). Coleman et al. 

(1988) found 72% of their sample of 63 cases had some sort of seizure 

disorder. The diagnoses included absence and drop attacks, staring spells 

and petit mal, minor motor seizures, grand mal seizures and myoclonic jerks. 

The age of onset of seizures varied from one to eight years, with a mean age 

of 3 years 7 months. The breathing irregularities and jerky movements seen 

in individuals with RS may lead to an overestimation of the number of 

seizures (Naidu et al., 1986). The majority of cases of RS have been found to 

have abnormal EEG’s after the age of two years, even those cases who do 

not have actual seizures (Aldrich, Garofalo, & Drury, 1990; Glaze, Frost, Jr., 

Zoghbi, & Percy, 1987a; Robb, Harden, & Boyd, 1989; Trauner & Haas, 

1987). EEG abnormalities are included as part of the supportive diagnostic 

criteria for RS (see section 1.2.2).
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1.2.5 Post regression cognitive and communicative abilities

1.2.5.1 Cognitive abilities in RS

The case reports of females with RS contain phrases such as “profound and 

uniform dementia", “obviously retarded" and “profoundly mentally retarded" to 

describe the level of intellectual ability in individuals with RS. A number of 

studies have systematically assessed the cognitive abilities in individuals with 

RS and have confirmed these descriptions to be accurate. These systematic 

studies have used a variety of different measures to assess cognitive 

abilities. Although the level of functioning reported varies between the 

different studies, it is possible to conclude that females with RS suffer from 

severe to profound learning disabilities. To follow is a brief summary of 

evidence for this finding.

The cognitive abilities of individuals with RS have been measured by 

assessing their level according to sensorimotor development in line with the 

developmental categories described by Piaget. These studies involved direct 

assessments of the sensorimotor level in a total of 52 different RS individuals 

(Fontanesi & Haas, 1988; Garber & Veydt, 1990; Olsson & Rett, 1987; 

Woodyatt & Ozanne, 1992a; Woodyatt & Ozanne, 1993; Woodyatt & 

Ozanne, 1994). The highest level reported to be achieved by any of the 

individuals was level IV sensorimotor development. None of the individuals 

were found to have reached level V sensorimotor development. Level IV 

sensorimotor development is normally seen between 8 and 12 months of 

age. During level IV, infants are able to combine actions to solve simple 

problems. After gradually accommodating a crude initial attempt at imitation, 

they eventually imitate novel responses. Infants also show their first 

understanding of object permanence, that is, they search for and find 

concealed objects that have not been visually displaced. Level V 

sensorimotor development is normally seen between 12 and 18 months of 

age. During level IV, infants experiment to find new ways to solve problems 

or reproduce interesting outcomes. Systematic imitation of novel responses 

is seen with deferred imitation of simple motor acts. The infant is also seen to
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search for and find objects that have been visually displaced. (Information on 

sensorimotor stages has been taken from Shaffer (1993)). Thus, the results 

from the assessments of RS individuals indicate that, at the highest level, 

they were functioning around, or below 12 months of age. The age of the RS 

individuals in the studies ranged from one up to 23 years.

Further evidence for severe deficits in functioning comes from studies 

employing the Vineland Adaptive Behavior Scales (VABS; Sparrow, Balia, & 

Cicchetti, 1984). The VABS are administered via a parental interview and 

produce age equivalents for a number of skill areas. Perry, Sarlo McGarvey, 

and Haddad (1991) found the communication skills of 28 females with RS 

aged between 2 and 19 years ranged from 5 to 28 months (mean, 17.4 

months). Daily living skills ranged from 4 to 34 months (mean, 16.9 months) 

and socialisation skills ranged from 14 up to 36 months (mean, 25 months). 

Fontanesi and Haas (1988) reported the average age equivalents for the 

Vineland sub-scales for 18 individuals aged between 2.5 and 23 years. On 

average, receptive language ability was found to be at 7.5 months, 

expressive skills were at 7 months, daily living skills were slightly higher at an 

average of 13.5 months. Interpersonal skills were found to be at an average 

of 8 months, play was at 6 months and social skills were at 9 months. On 

average, gross motor skills were found to be at 12 months and fine motor 

skills at five months. The highest average level of skill obtained on the 

Vineland for individuals with RS across both studies was 25 months for 

socialisation skills again indicating severe deficits in this population.

A number of other standardised tests have been employed to assess 

cognitive abilities in RS. Perry et al. (1991) used the Catell Infant Intelligent 

scale (Cattell, 1940) to obtain a mental age for 15 RS females aged between 

two and 19 years. The cognitive level assessed by the Catell was uniformly 

below 8 months, with an average of 3 months. Using a modified Bayley 

exam, Watson, Umansky, Marcy, and Repacholi (1996) determined one 36 

month old’s mental age to be between 5-6 months. Prior to a single case 

intervention study Sullivan, Laverick, and Lewis (1995) found that at age

35



three years, cognitive, communication and self-help skills were all between 

the fifth and seven month level on a range of standardised assessments 

(Bayley, Reel and Minnesota Scales, respectively). In an intervention study 

aimed at evaluating the ability of individuals with RS to make choices, 

Sigafoos, Laurie, and Pennell (1995) assessed the level of adaptive 

behaviour in seven RS individuals. Neither the chronological nor the 

developmental age of these individuals is provided but the standard scores 

on the Topeka Association for Retarded Citizens Assessment Inventory for 

Severely Handicapped Children (Sailor & Mix, 1975) fell more than one 

standard deviation below the mean when compared to other children with 

severe handicaps.

The standardised assessments of cognitive abilities discussed thus far 

invariably rely on the individuals being tested to demonstrate some hand 

skills (e.g., stacking blocks, reaching for objects). Individuals with RS have 

limited hand skills (see section 1.2.3.5.) This limitation in hand skill may 

result in an underestimation of cognitive abilities in this population when 

standardised assessments of cognitive abilities are used, von Tetzchner et 

al. (1996) attempted to overcome this difficulty by employing a testing 

procedure which doesn’t require hand skills. They assessed the ability of 42 

girls and women with RS age between 2.5 and 46 years, to remember and 

process visually present material using the Fagan test of Infant Intelligence 

(Fagan, 1990). This is a paired comparison test of visual recognition 

memory. The performance of the individuals with RS was compared to that of 

a group of normally developing, age matched controls. Scores on the Fagan 

tests are reported by von Tetzchner et al. (1996) not to have age equivalents. 

Therefore, although the individuals with RS were found to be performing 

significantly worse than the controls, it is difficult to determine exactly what 

this implies for the level of functioning in the RS group. Although this study 

employed a procedure which could provide insight into the cognitive abilities 

of individuals with RS regardless of their level of hand skill, the choice of age 

matched controls and lack of age equivalent scores makes it impossible to 

draw any conclusions.
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Although one study reported individuals with RS to be functioning as high as 

36 months, the majority of individuals tested with standardised tests of 

cognitive ability have been found to be functioning around or below 18 

months regardless of their age at testing. This indicates severe to profound 

learning disabilities in this population. This low level of cognitive ability is 

likely to have an impact upon the communicative abilities of females with RS.

1.2.5.2 Communicative abilities in RS

There has been little systematic research describing the communicative 

competence of individuals with RS. The work that has been conducted has 

reported very low communicative ability in line with the cognitive profile 

described in the literature. For example, Budden et al. (1990) assessed the 

communicative ability of 20 females with RS aged between three and 19 

years of age. Communication ability was assessed using the Early Language 

Milestones Scale (Coplan, 1983), a parental questionnaire, and the parent- 

interview portions of the Sequenced inventory of Communicative 

Development (Hedrick et al., 1975). The communication skills of the group 

ranged from four months up to a maximum of 12 months.

A good proportion of the work on post-regression communication abilities in 

RS has been conducted by Woodyatt and Ozanne in Australia (Woodyatt & 

Ozanne, 1992a; Woodyatt & Ozanne, 1992b; Woodyatt & Ozanne, 1993; 

Woodyatt & Ozanne, 1994; Woodyatt & Ozanne, 1997). Their largest study, 

which included cases from their previous work, provided data from the 

systematic assessment of six females aged two and 13 years (Woodyatt & 

Ozanne, 1992a). Communication abilities were assessed through a number 

of observation sessions where the individuals’ interaction behaviours were 

coded for their communicative intent. These coded interaction behaviours 

were used to classify each individual’s communicative level according to the 

Cumulative Continuum of Acts (McLean & Snyder-McLean, 1987). In addition 

to the assessment, parents and teachers of the six individuals were 

interviewed for details on any interactions and communicative behaviours. At
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the time of testing, comprehension and interaction skills were found to be 

severely affected in all six individuals. No words had been retained and 

parents and teachers reported no truly intentionally communicative acts. The 

analysis of the observation sessions confirmed all six to be at a pre- 

intentional level of communication. All behaviours were found to be reactive 

responses to internal or external stimuli or goal-orientated motor acts which 

were interpreted by parents and caregivers. In order to determine whether 

this level of communicative ability could be predicted by the level of cognitive 

ability, cognitive abilities were assessed in the same six individuals according 

to sensorimotor levels. All six were found to be below sensorimotor level IV. 

Stage V level of means-end behaviour has been proposed to be necessary 

for the development of intentional communication in both normally 

developing and learning disabled individuals (Bates, Benigni, Bretherton, 

Camaioni, & Volterra, 1977; Snyder-McLean, McLean, & Etter, 1988). The 

level of cognitive ability in the six individuals therefore predicted pre- 

intentional communication as determined by the communicative assessment.

Cognitive ability is not the only factor which may have an impact upon the 

communication abilities in RS. Woodyatt and Ozanne (1997) compared the 

communicative abilities of ten females with RS to ten females with other 

profound learning disabilities. Both groups were performing at the equivalent 

of Piaget’s sensorimotor levels of ability. Although the RS and comparison 

groups were functioning at a similarly low cognitive level, the RS group’s 

communication abilities were more restricted. RS individuals were 

significantly more limited in the number of behaviours interpreted as being 

communicative (e.g., facial expressions, gestures etc.) and in the total 

number of inferred communicative acts. This finding implies the influence of 

other factors, over and above that of cognitive ability, on the communication 

abilities of individuals with RS. One such factor might be the level of physical 

ability. Level of physical ability was not assessed in the Woodyatt and 

Ozanne (1997) study so it not is possible to evaluate this hypothesis. The 

results from a handful of intervention studies with a small number of RS 

cases provide evidence that it may be possible to elicit an intentional
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communicative response from individuals with RS. For example, females 

have been reported to be able to make choices between two items by looking 

or gesturing with their hands (Sigafoos et al., 1995). Females have also been 

reported to be able to look a particular symbol on a communication board to 

indicate wants or preferences (Sigafoos, Laurie, & Pennell, 1996) and to 

press switches contingent on receiving a reward (Sullivan et al., 1995; 

Watson et al., 1996).

1.2.5.3 Effect of age on cognitive and communicative abilities

A question raised in the literature has been whether communication and 

cognitive abilities stabilise following the end of the regression phase. Early 

reports of RS described a progressive disorder including a progressive loss 

of cognitive skills (e.g., Hagberg, 1985a; Hagberg, 1985b; Glaze et al., 

1987a; Naidu et al., 1986). By the late 1980’s it was widely believed that 

although there might be deterioration in physical ability post-regression, the 

cognitive and communicative abilities remain relatively stable at the severe to 

profound level (e.g. Kerr, 1987; Kerr, Cooper, & Southall, 1991). There are 

few empirical data to confirm this and the data that does exist are varied.

In their study of 27 individuals with RS aged between 1.5-14.11 years Olsson 

and Rett (1987) found very little variation in cognitive ability within this wide 

age range. Similarly, Budden et al. (1990) found little variation in the level of 

communication skills between 13 cases aged between six and 19 years and 

reported no further loss of communication ability following the regression 

period. Woodyatt and Ozanne (1992a) studied both communicative and 

cognitive abilities in six RS cases aged 2-13 years. No difference was found 

between the abilities of the youngest and the oldest individuals in the study. 

Perry et al. (1991) investigated the association between chronological age 

(CA) and level of functioning by correlating CA with the mental age (MA) 

scores from the Catell Infant Intelligence Scale and scores on the 

communication, daily living skills and socialisation domain of the Vineland 

Adaptive Behavior Scales. MA age scores were available for 15 individuals, 

the correlation between CA and MA was negative and reached significance
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(r=  -.51, p < .05) indicating that the older the individual, the lower the mental 

age. The correlations between CA and the communication and socialisation 

domains of the Vineland were lower and did not reach statistical significance 

(r=  .23 and r=  -.20 respectively). The correlation between CA and the daily 

living skills domain was positive and statistically significant (r =.44, p < .05) 

indicating the older the individual, the better daily living skills. A similar 

correctional analysis was conducted by von Tetzchner et al. (1996) between 

CA and the scores from the Fagan test. Although the correlation for the RS 

group was low, it reached significance (r = -.26, p < .05) and was in the 

opposite direction to the correlation found in the control group of age 

matched normally developing individuals (r = .24, ns). These two correlation 

coefficients were found to be significantly different indicating opposite trends 

(z = 2.21, p < 05). These findings indicate a slight decrease in the ability to 

remember and process visually presented material over time within the RS 

group.

In summary, cross-sectional studies indicate that there is little variation in 

communicative and cognitive ability over age. Some abilities may decline 

slightly with age (MA, visual processing) and some may improve slightly with 

age (daily living skills) but all abilities remain within the severe to profound 

range. Longitudinal designs are required to conduct a thorough investigation 

into age effects. In the only study to employ a longitudinal design Woodyatt 

and Ozanne (1993) assessed communicative and cognitive abilities in six RS 

individuals, age between 2-13 years at the beginning of the study and each 

year, for three years. Although all six continued to perform at a profoundly 

disabled level, small improvements (up to two sensorimotor levels) were 

seen in at least one area of cognitive ability in four of the six individuals. 

Communicative skills were maintained at the pre-intentional level over the 

three years but an improvement in social interaction was observed in five out 

of the six individuals. The improvement in social interaction was recorded as 

an increase in the number of behaviours interpreted by parents has having 

communicative intent. The range of communicative behaviours shown by 

each individual did not change over time, indicating the continued restricted
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repertoire of potential communication behaviours in these individuals. As 

noted by Woodyatt and Ozanne (1993), a number of factors other than the 

age of the child could influence the cognitive and communicative abilities. 

These factors include, change in physical ability and physical features over 

time, education programming, and increased caregiver awareness of 

behaviours that might be communicative. These additional factors were not 

measured in this study and so their impact on the communication and 

cognitive ability could not be assessed.

1.2.5.4 Effect o f age at regression on later cognitive and communicative 

abilities

The age at which abnormalities are noticed by parents and the age at which 

skills are lost may be indicators of the severity of the disease process in RS. 

Earlier onset may be indicative of increased severity. In order to investigate 

this possibility, correctional analyses have been conducted between age at 

onset of symptoms and various scores on cognitive and communicative 

assessments (Fontanesi & Haas, 1988; Woodyatt & Ozanne, 1992a; von 

Tetzchner et al., 1996). Fontanesi and Haas (1988) correlated age at 

apparent onset with the scores from the sub-domains of the Vineland for a 

group of 18 RS individuals. None of the correlations reached statistical 

significance but the correlations between age at onset and fine motor skills (r 

= .46) and gross motor skills (r = .52) indicated moderate associations. This 

indicated that the later the age of onset the more advance the subsequent 

motor skills. All other correlations were small (r < .35). von Tetzchner et al. 

(1996) found correlations between age of onset of regression and scores on 

the Fagan test were small (r = -.18 for the total sample of 42 RS cases, r  = - 

.29 for the sample of 33 classic RS cases) indicating that the age at onset 

had little association with later abilities to process and remember visually 

presented material. Finally, Woodyatt and Ozanne (1992a) found age at 

onset of the disorder was not correlated with mental age as assessed by the 

Catell ( r=  .08) or communication skills (r=  .16) and socialisation skills (r = 

.13) as assessed by the Vineland. A significant positive correlation was found 

between age of onset and daily living skills as assessed by the Vineland (r =
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.48, p < .05) indicating the later the onset, the higher the level of current daily 

living skills. The correlational analyses indicate that there might be a slightly 

better outcome for those individuals with a later onset particularly in terms of 

motor skills and daily living skills.

1.2.5.5 Summary of literature on cognitive and communicative ability

The literature indicates severe deficits in communication abilities in RS which 

one would expect from the findings of severe and profound cognitive deficits. 

Through intervention it may be possible to improve the level of intentional 

communication in this group over time. However, the role of several 

important factors, including physical ability, age and age of onset, on the 

communication and cognitive abilities of individuals with RS has yet to be 

fully understood.

1.2.6 Life expectancy

Individuals can be expected to survive into adulthood and there are reports of 

women with RS as old as sixty years (Hagberg, 1993). However, the survival 

rate is reduced compared to the general population. Glaze (1995) reported 

the survival rate to be reduced to 70% by age 35, compared to 98% in the 

general US female population. One third of the deaths have been found to 

occur in the first two decades of life, primarily during sleep (Naidu, 1997). A 

number of unexplained deaths have also occurred and cardiac conduction 

defects have been implicated (Sekul et al., 1994).

1.2.7 Rett variants

There is variation in the severity of RS. A number of cases have been 

described as having many features of RS but not meeting all of the 

necessary diagnostic criteria for classic RS. Variation in nature of the onset, 

the age of onset, the profile and severity of symptoms and in the clinical 

course have been reported. Different terms have been adopted to describe 

the different variants of RS.

In general, atypical cases, or “Forme Fruste” cases are, compared to classic 

ones, milder in type, particularly with regard to gross motor disability and
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degree of impairment of fine motor skills. There have been reports of 

individuals who show the same clinical course as those with classic RS, but 

don't exhibit hand stereotypies and have some hand skills (e.g., Hagberg & 

Rasmussen, 1986; Percy, Zoghbi, & Glaze, 1987; Suzuki et al., 1986). There 

are other reports of individuals being competent at walking and running 

despite showing the other symptoms of RS (e.g., Suzuki et al., 1986). Some 

individuals appear to experience regression later in development and show a 

slower pace of symptom progression than those with classic RS (e.g. Percy 

et al., 1987). These cases have been described as having “late regression” 

RS. Fontanesi and Haas (1988) obtained Vineland Adaptive Behavior Scales 

assessments on 15 cases of classic RS and three cases of atypical RS. The 

atypical cases obtained higher age equivalents on all on the sub-domain 

scores from the Vineland. The atypical cases were, on average, between 

three to five months more advanced than the classic cases.

There are also reports of individuals showing a more severe profile of 

symptoms than those with classic RS. In some cases, a period of apparently 

normal development where skills are acquired is not seen, and difficulties are 

apparent very early in life (Goutieres & Aicardi, 1986; Lin, Wang, Lin, & 

Shen, 1991). These cases have been described as having “congenital onset” 

RS. Seizures occur in some cases during the first year of life thus making it 

difficult to assess their early development (e.g., Goutieres & Aicardi, 1986; 

Haenggeli, Moura Serra, & DeLozier Blanchet, 1990; Hanefeld, 1985; Lin et 

al., 1991). These cases have been described as have “early seizure onset” 

RS.

There have also been reports of some males showing some of the symptoms 

of RS (e.g. Christen & Hanefeld, 1995; Coleman, 1990; Eeg Olofsson, al 

Zuhair, Teebi, Zaki, & Daoud, 1990; Philippart, 1990; Topcu, Topaloglu, 

Renda, Berker, & Turanli, 1991). However, none of these males have met all 

of the necessary criteria for classic RS.
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Hagberg and Skjeldal (1994) have proposed a model for the clinical 

delineation of atypical cases of RS from other conditions. It is based on the 

presentation of symptoms at, or older than, ten years. The model was piloted 

in 16 females aged 11-47 years showing symptoms suggestive of RS and 

eight individuals with Angelman syndrome (AS). The rationale for comparing 

RS with AS was not provided, but it is probably because there is overlap in 

the characteristics seen in the two disorders. AS is characterised by learning 

disability, seizures, hypotonia, absence of speech and an abnormal gait 

(Kishino, Lalande, & Wagstaff, 1997; Summers & Feldman, 1999). Seven of 

the RS females in the Hagberg and Skjeldal (1994) study were described as 

having “Forme fruste variant”, for five the onset of regression was late, early 

onset marked by seizures was seen in two, and two were never normal. All of 

the 16 RS females showed at least three of the six primary criteria and five of 

the supporting criteria. None of those with Angleman syndrome fulfilled more 

than three of the supportive criteria. The model proposed by Hagberg and 

Skjeldal (1994) is presented in Table 1.2.7:a.

It is noteworthy that the model includes a number of behavioural features in 

addition to the hand stereotypies and breathing difficulties which are included 

in the criteria for classic RS. Teeth grinding, laughing/screaming spells and 

eye pointing are included as part of the supporting criteria.

As stated earlier, no biological diagnostic marker has been identified for RS. 

Consequently, it is currently not possible to determine whether these variants 

represent a range in severity of the same disorder or different disorders 

presenting with similar symptomatology.
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Table 1.2.7:a Variant delineation model

Inclusion criteria:

A girl of at least 10 years of age with mental retardation of unexplained origin 
and with at least 3 of the 6 following criteria:

Loss of (partial or subtotal) acquired fine finger skill in late infancy/early 
childhood
Loss of acquired single words/phrases/babble 
RS hand stereotypies, hands together or apart 
Early deviant communicative ability
Deceleration of head growth of 2 S.D. (even when still within normal 
limits)
The RS disease profile: A regression period (stage II) followed by a 
certain recovery of contact and communication (stage III) in contrast to 
slow neuromotor regression through school age and adolescence

Supportive Criteria

Breathing irregularities (hyperventilation and/or breath-holding) 
Bloating/marked air swallowing 
Characteristic RS teeth grinding 
Gait dyspraxia
Neurogenic scoliosis or high kyphosis
Development of lower limb neurologic abnormalities
Small blue/cold impaired feet, autonomic/trophic dysfunction
Characteristic RS ECG development
Unprompted sudden laughing/screaming spells
Impaired/delayed nociception
Intensive eye communication -  “eye pointing”

1.2.8 Aetiology of RS

RS has long been assumed to have a genetic cause. This assumption was 

based on the exclusive occurrence of the classic disorder in girls, 

concordance in monozygotic twins (Bruck, Philippart, Giraldi, & Antoniuk, 

1991; Coleman, Naidu, Murphy, Pines, & Bias, 1987; Partington, 1988; 

Tariverdian, 1990; Tariverdian, Kantner, & Vogel, 1987), discordance in 

dizygotic twins (Pini, Milan, & Zappella, 1996; Zoghbi, 1988) and in a number 

of familial cases including eight sibships (six full sisters, two half-sisters), two 

aunt and niece pairs, one pair of full cousins and one pair of second cousins
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(Anvret, Wahlstrom, Skogsberg, & Hagberg, 1990; Haenggeli, Moura Serra, 

& DeLozier Blanchet, 1990; Hanefeld, 1985; Miyamoto, Yamamoto, 

Takahashi, & Oki, 1997; Schanen et al., 1997). Although a number of familial 

cases were reported the large majority of cases appeared to be sporadic 

making the genetic basis of RS difficult to establish. Despite numerous 

cytogenetic and molecular genetic investigations carried out over the last 10 

years, and a number of hypotheses about the genetic mechanism, the 

genetic basis of RS remained undefined until recently, after this study 

commenced.

In November 1999, using a systematic gene screening approach, Amir et al. 

(1999) identified mutations in the gene (MECP2) encoding X-linked methyl- 

CpG-binding protein 2 (MeCP2) as the cause of some cases of RS. 

Mutations in this gene were found in 5 of 21 sporadic cases (24%) and in two 

affected half-sisters. This gene is located on the long arm of the X- 

chromosome (Xq28). The MeCP2 protein has a role in the regulation of 

numerous other genes and it has been proposed that it as a global 

transcriptional repressor that prevents unscheduled transcription throughout 

the genome (Nan, Campoy, & Bird, 1997). Although the precise pathogeneic 

mechanism is not clear, Amir et al. (1999) suggested that RS could be 

caused by the over expression of some genes in the presence of a silencing 

deficit. Males have just one X-chromosome whereas females have two. Due 

to X-inactivation, just one of the female X-chromosomes will be active in 

each cell of her body. This means that in RS, not all cells will be using the X- 

chromosome containing the MECP2 mutation. Because males have just one 

X-chromosome, all cells will actively use this. This is why an MECP2 

mutation in a male is thought to be lethal in males and explains why RS is 

seen solely in females (Tate, Skarnes, & Bird, 1996). Rett syndrome has 

been seen in one boy with XXY karyotype (Schwartzman et al., 1999)

It is currently not known how many cases of RS have a mutation in the 

MECP2 gene and screening is underway. Results so far suggest between 

40% and 80% have a mutation in this gene (Bienvenu et al., 2000; Cheadle
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et al., 2000; Huppke, Laccone, Kramer, Engel, & Hanefeld, 2000; Xiang et 

al., 2000) Researchers have thus far screened only for mutations in the 

coding region of MECP2 (Amir et al., 1999). It might be that mutations found 

in the other regions of MECP2 underlie the cause of cases of RS who 

screened negative for a MECP2 mutation in the coding region (Amir et al., 

1999). Mutations have been found to vary in location and type with missense 

and truncating point mutations as well as a number of deletion and insertion 

mutations (Amir et al., 1999; Cheadle et al., 2000; Xiang et al., 2000). Thus, 

three may be several different genotypes underlying RS which may 

contribute to the variation seen in the severity of the presenting symptoms. 

Several studies have attempted to examine whether there are associations 

between the different types and locations of mutations and presenting 

symptoms of RS (Amir et al., 2000; Bienvenu et al., 2000; Cheadle et al., 

2000; Huppke et al., 2000). Across these four studies, few associations were 

found between the different mutation types and measures of RS symptoms. 

This might be due the studies using crude measures of the RS phenotype. 

For example, Amir et al. (2000) assessed motor tone, hand use and 

communicative competence on a severity scale ranging from 0-2, 0-3 and 

0-5 respectively. Such crude measures are unlikely to be sensitive or have 

the precision to capture the variability within the RS phenotype. A more 

detailed characterisation of the phenotype may lead to the identification of 

clearer genotype-phenotype correlations which would lead to a better 

understanding of the cause of RS.

1.2.9 Prevalence

There are reports of RS cases from many different countries around the 

world including China, India, USA, Japan, Sweden, Italy and Saudi Arabia. 

RS is seen in all races and ethnic groups and the prevalence does not seem 

to differ for different ethnic groups (e.g., Kozinetz et al., 1993).

Several epidemiological studies provide prevalence rates for RS. These rates 

differ considerably between studies (variation between 0.21 up to 1.1 in 

every 10,000 females, see summary of studies in Table 1.2.9:a). There are a 

number of potential explanations for the variability in the reported rates.
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Differences in methodology relating to how the cases are identified may 

cause some variation. For example, the rate provided by Terai et al. (1995) is 

based on contact with schools for children with physical and/or learning 

difficulties. The rate provided by Kerr and Stephenson (1985) is based on the 

numbers of cases referred to one medical centre. The rates provided by 

Kozinetz et al. (1993) and Leonard, Bower, and English (1997) are based on 

population surveys. The studies also differ in the base population used to 

calculate the prevalence rate.

Some studies have calculated the prevalence rate of RS within a population 

of females from birth upwards (Burd, Vesley, Martsolf, & Kerbeshian, 1991; 

Talvik, Soot, Beilmann, Soopold, & Nurk, 1995), while others have calculated 

the rate of RS within a population of females aged two (Kozinetz et al., 

1993), three (Kerr & Stephenson, 1985; Skjeldal, von Tetzchner, Aspelund, 

Herder, & Lofterld, 1997), four (Boltshauser & Kunzle, 1987), five (Leonard et 

al., 1997) or six years and upwards (Hagberg, 1985a; Hagberg & Hagberg, 

1997; Terai et al., 1995). The prevalence rate of RS calculated within a 

population of females aged two, three or four years and upwards, is likely to 

be higher than the rate calculated within a population of females aged from 

birth upwards. Given there evidence to suggest that RS begins very early in 

life (see section 1.2.3.4), the more accurate prevalence rates are likely to be 

those calculated using a population of females aged from birth upwards. 

Another variable likely to enhance the prevalence rate is whether it includes 

cases of atypical RS as well as cases of classic RS. The rates that include 

atypical cases are likely to be higher than those just including just classic 

cases. Genealogical studies have reported geographical clustering of RS 

cases (Hagberg & Hagberg, 1997; Skjeldal et al., 1997). Therefore, the 

geographical location of the RS sample may also effect the reported 

prevalence rates. In addition, the awareness of RS has increased over the 

last 15 years. Therefore, one might expect an increase in the prevalence 

over this time.
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Due to the methodological differences between the studies, it is difficult to 

assess whether the variation in the prevalence rate is real or an artefact of 

study design. Based on the prevalence rates reported thus far, if atypical 

cases are included, one in every 10,000 females can be estimated to have 

RS. If only classic cases are included, one in every 15,000 females can be 

estimated to have RS. Using data from epidemiological studies in Sweden, 

Hagberg (1985a) estimated that between one quarter and one third of 

females with severe learning disabilities may have RS as the cause of their 

learning disability. There is little published in the RS literature to determine 

the accuracy of Hagberg’s estimate but given the reported prevalence rates, 

it seems likely that RS is one of the major causes of severe learning 

disabilities in females. For example, the prevalence rate for severe learning 

disabilities is estimated to be between 3 to 4 per 1000 with 20% excess of 

males (Roeleveld, Zielhuis, & Gabreels, 1997). Therefore, the prevalence 

rate for females with severe learning disabilities can be estimated to be 

between 0.2-0.3%. If one in every 10,000 females have RS then 

approximately one in every 20-30 females with severe learning disabilities 

will have RS.
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Table 1.2.9:a Studies reporting prevalence of RS within the general 
population

Study RS/
10,000

females

Location Cases included Search
age

(years)

Hagberg (1985a) 0.65 Southwestern
Sweden

Classic only 6-17

Kerr & Stephenson 
(1985)

0.67 Western
Scotland

Classic only 3-15

Boltshauser & Kunzle 
(1987)

0.41 Switzerland Classic only 4-19

Burd. et al. (1991) 0.53 North Dakota, 
USA

Classic only 0-18

Kozinetz et al. (1993) 0.44 Texas, USA Classic only 2-18

Talvik et al. (1995) 0.67 Estonia Classic only 0-15

Terai et al. (1995) 0.22 Fukui
perfecture,
Japan

Classic only 6-14

Skjedal et al (1997) 2.17 Norway Classic + atypical 3-19
Leonard et al. (1997) 0.67

0.46

0.21

Australia Classic + atypical 

Classic only 

Atypical only

5-18

Hagberg & Hagberg 
(1997)

0.84

1.1

0.26

Sweden Classic only 

Classic + atypical 

Atypical only

6-17

1.3 Chapter summary

RS is a genetic disorder and is a major cause of severe learning disabilities 

in females. Individuals with RS show a distinctive course of development. It 

was once believed that individuals showed normal development for the first 

12 months of life. It is now generally accepted that, although skills are 

acquired during the first year of life, this development tends to be delayed 

and is associated with other subtle abnormalities. The period of skill 

acquisition is followed by a period of regression in which communication,
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social and hand skills are lost. Caution needs to be exercised when 

examining the findings on early development in RS. By necessity, the 

majority of the data have been collected retrospectively which is likely to be 

detrimental to its reliability. A couple of studies have started to collect data by 

examining videos taken prior to regression. In a disorder that is not 

diagnosed until late infancy, this method may be the only way to collect 

reliable data on the early difficulties.

The studies reporting post-regression features in RS are likely to be more 

reliable than those reporting pre-regression features, since data are collected 

on current symptoms rather than on retrospective recall of previous 

symptoms. A number of physical features are seen post regression in RS 

including growth retardation, gait abnormalities, feeding difficulties, scoliosis 

and epilepsy. Physical ability may gradually decrease with age. Post

regression, females with RS have severe to profound learning disabilities, 

which are mirrored by severe communication deficits. There may be a 

gradual improvement in cognitive and communicative abilities with age.

Aspects of early development, post-regression physical features, 

communicative and cognitive abilities, and age are all factors associated with 

RS which could impact upon the presentation of post-regression behavioural 

and emotional features.
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2 Chapter 2 - Post-regression behavioural and 
emotional features

2.1 Introduction

Post-regression behavioural and emotional features are the focus of this 

thesis. The reasons for focusing solely on the post-regression period have 

been outlined in Chapter 1. To recap, individuals with RS are not diagnosed 

until after the regression has occurred, when the clinical signs have 

appeared. The only way to collect data on the behavioural and emotional 

features that occur prior to regression would be to conduct a retrospective 

study. Retrospective studies are fraught with problems. One problem, which 

is particularly relevant to work on syndromes, is that the retrospective recall 

of parents may be influenced by the literature they have read on that 

syndrome. This could potentially lead to the over reporting of symptoms 

associated with that syndrome. The post-regression period was chosen, as it 

would allow reliable, cross-sectional data to be collected.
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The published literature describing post regression behavioural and 

emotional features falls into three areas based on the methodology 

employed. Each of these areas will be reviewed in turn\

A number of clinical case reports provide descriptions of behavioural and 

emotional features. These clinical case reports are reviewed first. Second, 

two surveys and one observational study aimed at describing the profile of 

behavioural and emotional features in the RS population are reviewed. These 

studies contain methodological improvements over the clinical case studies 

in that systematic research protocols were employed to investigate the 

behavioural and emotional features in large numbers of RS cases. Although 

these studies inform us about the profile of the behavioural and emotional 

features, they do not provide detailed descriptions of the behavioural and 

emotional features. Therefore, the third area of studies reviewed is other 

empirical work aimed at describing particular features in detail. The 

methodological issues relating to the research conducted thus far will be 

raised in this chapter and discussed in more detail in Chapter 4.

2.2 General profile of behavioural and emotional features

2.2.1 Clinical case reports

Since the original Hagberg et al. paper was published in 1983, 42 English 

language clinical case reports (published before March 2000) have provided 

information on behavioural features present in over 350 cases of classic RS. 

Four of these papers described cases that were later included in reports by 

the same authors (Holm, 1985a; Mood ley, 1993; Nomura et al., 1984; 

Rosemberg, Arita, & Campos, 1986). Only those studies describing unique 

cases are reported in this literature review.

In order to summarise the reports, all 38 papers were scrutinised for the 

mention of any behavioural and emotional features. The majority of reports

 ̂This chapter is based on Mount, R. H., Hastings, R. P., Reilly, S., Cass, H. and Charman, 
T, Disability and Rehabilitation, 2000, in press.
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describe their cases over a number of years. Unfortunately, not enough 

information was available to gain details of developmental change in 

behavioural and emotional features. Therefore, descriptions of the features 

were extracted and grouped together regardless of the age at which they 

were reported to occur. It is noteworthy that the vast majority of case reports 

describe children. As a consequence, very few reports of adult behaviour are 

included in this review (Dupont & Thysen, 1987; Hanefeld, 1985; McIntosh, 

Simatos, Weston, & Stanley, 1990; Moeschler, Charman, Berg, & Graham, 

Jr., 1988; Yano et al., 1991). Consequently, it was not possible to gain 

information about the behavioural features of women with RS from these 

publications. There are a number of possible reasons for the lack of adults in 

the published case reports. First, RS gained world-wide recognition fairly 

recently and many adult cases may have missed a diagnosis in earlier life. 

Second, the diagnosis of adult women could be problematic: information 

about early history, which is essential to the diagnosis, may have been lost.

Fifteen behavioural and emotional features were described post-regression in 

at least six out of the 38 case reports. Tables 2.2.1 :a, 2.2.1 :b and 2.2.1 :c, 

provide the number of cases in each report that were described as showing 

each of the 15 behaviours. Many of the case reports included only a small 

number of cases. In Table 2.2.1 :a, the behavioural features extracted from 

reports of one or two cases are presented. In Table 2.2.1 :b, behavioural 

features from reports of more than two but less than ten cases are presented. 

There have only been eight case reports including more than 10 cases. The 

behavioural features extracted from these reports are presented in Table

2.2.1 :c.
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Table 2.2.1 :a Number of cases reported to show behavioural features in case reports of two or less cases

study Brunei 
& Gilly

Hanefeld Holm Dupont & 
Thysen

Rossiter & 
Callaghan

Dhand,
etal

Harendra 
de Silva

McIntosh 
, et al.

Morris Choi et 
al.

Hussain Slew
&

Rani

Aydogan
etal.

Yodopaklow

Year 1985 1985 1985 1987 1987 1988 1988 1990 1990 1991 1991 1991 1995 1996
N 1 2 2 1 1 1 2 2 1 2 1 2 1 1
Follow-up Data to 
(age In years)

3.25 18. 24 2.92,
13.25

20 15 3 4 .6 2.42, 20 9 5, 5.58 11 2 ,6 3.33 4

Hand stereotypies 
present for the 
majority of time

1 2 2 1 1 1 2 2 1 2 1 2 1 1

Loss of hand 
skills/no
purposeful hand 
use

1 1 2 1 2 1 2 2 1

Repeatedly put 
hands in mouth

1 - 1 1 - — - - 1 1 — 1 — 1

Hands are in a 
position above 
the chest at the 
level of the mouth

1 2 1 2 1 1

Breathing rapid 
and heavy 
(hyperventilation, 
hyperpnea)

1 2 1 1 1 1 1 1 2 1 1

Pauses /  holding 
of breath 
(Apnoea)

1 1 1 2 1

Continued on next page

Note. Dashes (--) indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the
behavioural feature was mentioned in report but that no figures were supplied.
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Table 2.2.1 :a continued

study Brunei 
& Gilly

Hanefeld Holm Dupont & 
Thysen

Rossiter & 
Callaghan

Dhand,
etal

Harendra 
de Silva

McIntosh, 
et al.

Morris Choi et 
al.

Hussain Siew&
Rani

Aydogan 
et al.

Yodopaklow

Year 1985 1985 1985 1987 1987 1988 1988 1990 1990 1991 1991 1991 1995 1996
N 1 2 2 1 1 1 2 2 1 2 1 2 1 1
Follow-up Data to 
(age in years)

3.25 18,24 2.92,
13.25

20 15 3 4 ,6 2.42, 20 9 5, 5.58 11 2 ,6 3.33 4

Complete 
indifference to / 
little interest in 
person or objects

1 1 1 2 1 1 2 1 1

Poor eye contact — — — - - 1 - - — 1 1 2 — —

Expressionless
face

1 - 1 1 — 1 - - — 1 2 — —

Continual/inappro 
priate laughter

— — 1 — 1 — — — — — — 1 — —

Occasionally 
smiles but without 
any relation to the 
environment

1 1 1 1

Rocks body 
repeatedly

- 1 - - - - - 1 — — — — — —

Facial Grimacing — — — - - - 1 - - — - — — -

Grinds teeth — — — — 1 - 1 1 - 1 — 2 — —

Sleep
abnormalities

— — - — - - - - 1 — — — —

Note. Dashes (--) indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the 56
behavioural feature was mentioned in report but that no figures were supplied.



Table 2.2.1 :b Number of cases reported to show behavioural features in case reports of more than two and less
than 10 cases

study Percy 
et al.

Rolando Adkins Suzuki 
et al.

Burd, 
et al.

Moescher 
et al.

Wu et 
al.

Choong 
& Lyen

Preza 
et al.

Rivera 
Reyes & 

Toro 
Solâ

Rosem-
burg

Lin et 
al.

Yano 
et al

Moodely Kaira
&

Sud

Al—  
Jarallah 

et al.

Year 1985 1985 1986 1986 1988 1988 1988 1990 1990 1990 1990 1991 1991 1992 1994 1996
N 5 8 6 7 4 8 9 5 9 4 9 4 4 3 6 6
Follow-up Data to 
(age range in 
years)

2-15 4-13 8-19.8 4-18 2.75-
17

2-25 Not
given

2.5-10 2-18 2.6-11 Not
given

3 .7 -
4.4

25-35 2.8-7 2.5-
6.5

3.5-12

Hand stereotypies 
present for the 
majority of time

5 ✓ 4 7 4 8 9 5 9 4 9 4 4 3 6 6

Loss of hand 
skills/no
purposeful hand 
use

5 2 7 2 8 5 9 2 9 4 1 3 ✓ 6

Repeatedly put 
hands in mouth

— — 1 — 1 3 - 1 - 2 — - — 3 1 ✓

Hands are in a 
position above 
the chest at the 
level of the mouth

2

Breathing rapid 
and heavy 
(hyperventilation, 
hyperpnea)

5 5 1 4 3 5 9 2 3 3 2 1 6

Pauses / holding 
of breath 
(Apnoea)

5 3 1 2 1 2 1

Continued on next page

Note. Dashes (--) indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the 57
behavioural feature was mentioned in report but that no figures were supplied.



Table 2.2.1 :b continued

study Percy 
et al.

Rolando Adkins Suzuki 
et al.

Burd 
et al.

Moescher 
et al.

Wu et 
al.

Choong 
& Lyen

Preza
etal.

Rivera 
Reyes & 

Toro 
Solà

Rosem-
burg

Lin et 
al.

Yano 
et al

Moodely KaIra
&

Sud

Al— 
Jarallah 

et al.

Year 1985 1985 1986 1986 1988 1988 1988 1990 1990 1990 1990 1991 1991 1992 1994 1996
N 5 8 6 7 4 8 9 5 9 4 9 4 4 3 6 6
Follow—up Data 
to (age range in 
years)

2-15 4-13 8-19.8 4-18 2.75-
17

2-25 Not
given

2.5-10 2-18 2.6-11 Mot
given

3 .7-
4.4

25-35 2.8-7 2.5-
6.5

3.5-12

Complete 
indifference to / 
little interest in 
person or objects

✓ 3 3 1 2 3 ✓ 6

Poor eye contact — ✓ 1 - 3 - 9 2 — 1 — — 2 — — —

Expressionless
face

— — 1 ✓ - - - 1 - - — - 1 — -

Continual/inappro 
priate laughter

— — — ✓ — — — ✓ - — — — — — —

Occasionally 
smiles but without 
any relation to the 
environment

1 2

Rocks body 
repeatedly

— — — — 1 2 - - ✓ — — — — 2 —

Facial Grimacing - — — - 2 — - 1 - 1 - — — 1 — —

Grinds teeth — — - 4 - 5 — - - 1 - — 2 3 -

Sleep
abnormalities

“ ✓ - — 2 4 - - - — — - 1 — 2 —

Note. Dashes ( - )  indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the 58
behavioural feature was mentioned in report but that no figures were supplied.



Table 2.2.1 :c Number of cases reported to show behavioural features in case reports of more than 10 cases

study Hagberg 
et al.

Goutieres 
& Aicardi

Kerr & 
Stephenson

Nomura 
et al.

Zappella Sudden Naidu et 
al.

Oguro 
et al.

Year 1983 1985 1985 1985 1985 1986 1986 1990
N 35 12 19 11 20 13 70 54
Follow-up Data to (age 
range in years)

2-25 Not given 3-15 3-14 2-19 2.8-17.3 2.5-34.5 1-26

Hand stereotypies 
present for the majority 
of time

35 12 19 ✓ 20 13 70 20

Loss of hand skills/no 
purposeful hand use

35 12 19 ✓ 20 13 70 20

Repeatedly put hands in 
mouth

✓ — - - — 7 ✓ —

Hands are in a position 
above the chest at the 
level of the mouth

✓ 19

Breathing rapid and 
heavy (hyperventilation, 
hyperpnea)

23 10 17 ✓ 11 10 ✓ 7

Pauses /  holding of 
breath (Apnoea)

— 10 — — — — ✓ —

Continued on next page

Note. Dashes (--) indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the 59
behavioural feature was mentioned in report but that no figures were supplied.



Table 2.2.1 :c continued

study Hagberg 
et al.

Goutieres 
& Aicardi

Kerr & 
Stephenson

Nomura 
et al.

Zappella Budden Naidu et 
al.

Oguro 
et al.

Year 1983 1985 1985 1985 1985 1986 1986 1990
N 35 12 19 11 20 13 70 54
Follow-up Data to 
(age range in years)

2-25 Not given 3-15 3-14 2-19 2.8-17.3 2.5-34.5 1-26

Complete indifference to 
/ little interest in person 
or objects

35 — — — — 10

Poor eye contact — - - ✓ 10 ✓ 10

Expressionless face — — - ✓ ✓ — - —

Continual/inappropriate
laughter

— - ✓ ✓ - — ✓

Occasionally smiles but 
without any relation to 
the environment

Rocks body repeatedly — — — — - — — —

Facial Grimacing ✓ — - — — — 63 —

Grinds teeth ✓ — — ✓ - 11 ✓ -

Sleep abnormalities —— —— — ✓ — — 40

Note. Dashes (--) indicate that the behavioural feature was not mentioned in the case report. A tick indicates that the
behavioural feature was mentioned in report but that no figures were supplied.
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In order to summarise the data from all of the case reports, Table 2.2.1:d 

shows the number and proportion of reports which documented each of the 

15 behavioural features.

Table 2.2.1 :d Number and proportion of case reports documenting the
occurrence of behavioural and emotional features in cases of RS.

Prevalence of 
behaviour

Behavioural Feature Number
reports

% reports

Hand stereotypies present for the 
majority of time

38 100

Breathing rapid and heavy 
(hyperventilation, hyperpnea)

32 84

Loss of hand skills/no purposeful hand 
use

31 82

Complete indifference to / little interest 
in person or objects

19 50

Repeatedly put hands in mouth 18 47
Poor eye contact 15 39
Pauses or holding of breath / apnoea 14 37
Grinds teeth 14 37
Expressionless face 11 29
Hands are in a position above the 
chest at the level of the mouth

9 24

Continual/inappropriate laughter 8 21
Sleep abnormalities 8 21
Occasionally smiles but without any 
relation to the environment

6 16

Rocks body repeatedly 6 16
Facial Grimacing 6 16

The behaviours reported in the highest proportion of case reports related to 

abnormal hand movements: stereotypic hand movements were reported in 

all 38 reports, and a complete loss of hand skills in 82% of the reports. Two 

other behaviours related to hand movements were also reported but less 

frequently: repeatedly putting hands in mouth (47% of reports), and holding 

hands at the level of the mouth (24%). Two behaviours related to the 

breathing abnormalities: hyperventilation was mentioned in 84% of reports.
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and pauses in breathing/breath holding in 37%. Both hand movements and 

breathing difficulties are part of the diagnostic criteria for RS. Other 

behaviours reported in over 20% of the case reports are currently not part of 

the diagnostic criteria. For example, a number of autistic-like behaviours 

were frequently reported: indifference to persons or objects (50%), poor eye 

contact (39%), expressionless face (29%), and continual or inappropriate 

laughter (21%). Other behaviours reported in more than 20% of the case 

reports were teeth grinding (37%) and sleeping abnormalities (21%).

Although no specific details regarding how the behavioural features change 

over age could be determined, the reports did indicate a number of possible 

age effects. Several of the case reports mentioned that the autistic-like 

behaviours such as poor eye contact and indifference to surroundings 

improve with age (e.g., Budden, 1986; Naidu et al., 1986; Yano et al., 1991). 

There have also been reports of the frequency and intensity of the 

stereotypic hand movements lessening with age (e.g., Budden, 1986; 

Hanefeld, 1985; Naidu et al., 1986). There have been conflicting reports as to 

how the breathing difficulties change with age. Burd, Gascon, and 

Kerbeshian, (1988), Naidu et al. (1986) and Yano et al. (1991) reported that 

the breathing abnormalities become less frequent with age, whereas Dupont 

and Thysen (1987), and Rossiter and Callaghan (1987) reported that the 

breathing difficulties appear more problematic later in life.

Although the case reports have revealed several behavioural and emotional 

features that may, to varying degrees be associated with RS, a number of 

methodological weaknesses limit the utility of the findings. Systematic 

protocols were not employed. Therefore, it is not possible to know whether 

each individual in each study underwent the same investigations. Twelve of 

the fifteen behaviours were reported by less than 50% of the case reports. 

This does not necessarily mean that these behaviours are not common in 

RS. The low frequency may simply reflect the fact that the behaviours were 

not systematically looked for in the cases described. The number of cases in 

each study was small. There were only eight studies containing more than
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ten cases. These small samples make it difficult to examine variation in the 

prevalence of behavioural and emotional features within the RS population. 

The samples were also recruited via clinics. It is not known how 

representative these samples are of the RS population. There was a lack of 

adults, again making it difficult to examine how the behavioural and 

emotional features vary within the RS population according to age.

2.2.2 Empirical research on the profile of features

Three studies have provided empirical data on the profile of behavioural and 

emotional features in the RS population post-regression. Two of these 

studies were parental questionnaire surveys, the third study used direct 

observational procedures for objective behavioural assessment. These three 

studies incorporate a number of methodological improvements over the case 

reports. Systematic research protocols were used which ensure that each 

individual in the study has identical investigations. Larger sample sizes were 

employed which provides a more accurate estimate of the prevalence of the 

behavioural and emotional features in the RS population as a whole.

The first survey involved 63 US parents of RS females age 2-20 years (mean 

7.3 years) (Coleman et al., 1988). The parents completed a retrospectitve 

questionnaire over a six month period. The questionnaire was designed by 

Coleman et al. (1988). The sample contained just three individuals aged over 

15 years and therefore the survey did not provide data on the behavioural 

and emotional features seen in adults with RS. The behavioural and 

emotional features reported by Coleman et al (1988) are summarised in 

Table 2.2.2:a.

As in the case reports, a number of behaviours reported by the parents 

related to hand movements. All 63 cases were reported to show mid-line 

motions of the hands with the loss of hand use occurring between eight 

months and four and a half years. Just under half of the sample were 

reported to engage in self-injury related to their hands, including biting their 

fingers and arms, and rubbing their hands until the skin peeled. Self-injurious 

behaviours were mentioned by fewer than six of the case reports, and are
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therefore absent from Tables 2.2.1 :a, b, c and d. Breathing difficulties of 

hyperventilation and breath holding were also frequently reported, as were 

autistic-like behaviours of inappropriate fear in unfamiliar situations, a phase 

of withdrawn behaviour, being inappropriately worried by crowds, and staring 

at lights. Coleman et al. (1988) found that a large proportion of the sample 

were reported to have sleeping problems and wake during the night laughing. 

In addition, they reported the presence of screaming fits, insensitivity to pain, 

teeth grinding and facial grimacing in a high number of cases. Although there 

was a range in the ages of the individuals in the Coleman et al. sample, age 

effects were not addressed.

Table 2.2.2:a Behavioural and emotional features reported by Coleman 

etal. (1988)

Prevalence
Behaviours Number % of

cases cases
Midline motion of hands 63 100
Grinding of teeth 60 95
Screaming fits 53 84
Awake during night laughing 52 83
Insensitive to pain 51 81
Facial grimacing 48 76
Inappropriate fear in unfamiliar situations 47 75
Sleeping problems 47 74
Phase of withdrawn behaviour 46 73
Inappropriately worried by crowds and 42 67
noises
Staring at lights 42 67
Abdomen swell with hyperventilation 40 63
Breath holding 36 57
Self-injurious behaviours relating to hands 31 49

Although the Coleman et al (1988) study provided information on the 

prevalence on behavioural and emotional features in RS, this was not the 

primary aim of the study. The aim of the study was to describe, generally, the 

features associated with RS. For example, in addition to the data on the
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behavioural features, the Coleman et al. (1988) study provided data on 

epilepsy, motor skills and feeding.

Sansom, Krishnan, Corbett, and Kerr (1993) conducted a UK survey similar 

to that of Coleman et al. (1988). In contrast to the Coleman et al. (1988) 

study, the Sansom et al. (1993) study had the specific aim of describing the 

behavioural and emotional features associated with RS. The Sansom et al. 

(1993) survey is the only publication to date designed specifically to 

investigate the behavioural and emotional features associated with RS. One 

hundred and seven parents completed a questionnaire about their RS 

daughters aged 2-28 years. As in the Coleman et al. (1988) survey the 

questionnaire was designed by the researchers.

The Sansom et al. (1993) survey confirmed that self-injury may be a common 

behaviour shown by individuals with RS, being reported in 49% of cases. 

Once again, the majority of the self-injurious behaviour was reported to be 

the biting of fingers and hands (reported in 28% of cases). Although other 

forms of self-injury (e.g., chewing fingers, hand-to-head banging, hand-to- 

object banging, hair pulling and scratching) were found in a smaller number 

of cases. Sansom et al. (1993) also confirmed that sleep problems, including 

night laughing (84%) and night crying (59%), are common in females with 

RS. In addition, the survey reported that RS individuals show patterns of 

anxiety and low mood characterised by brief rather than sustained episodes. 

The episodes of anxiety (reported in 76% of cases) seemed to differ from the 

episodes of low mood (reported in 70% of cases), and were associated with 

hyperventilation, screaming, self-injury, a frightened expression, and general 

distress. The episodes of anxiety, more so than the episodes of low mood, 

were reported to be precipitated by external events. Events leading to anxiety 

were reported to include sudden noises, some types of music, strange 

people and places, change of routine, and excessive activity in proximity to 

the child. Events reported to calm the anxiety and self-injury were slow 

music, singing, holding, cuddling, massage, water play, and access to 

favourite toys. In order to investigate possible age effects, the total sample
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was split into those aged five years or younger (n=20), those aged between 

six and 10 (n=43), those aged 11-15 (n=25), and those aged 15 years or 

older (n=19). The data suggest that the behavioural features may improve 

with age. Episodes of anxiety were reported in 68% of the oldest group, 72% 

of those age 11-15, 77% of those age 6-10 years and in 85% of those aged 

five or younger. A similar pattern was seen for the episodes of low mood with 

58% of the oldest group reported to experience them and between 70% and 

74% of the other groups reported to show them. Inferential statistics were not 

conducted on this data. Therefore, the significance of these differences is not 

known.

Further empirical data on the incidence of behavioural features were 

provided by Naidu et al. (1990). They conducted direct behavioural 

assessments on 22 RS cases. Again, hand movements were the most 

commonly reported behaviours. Hand mouthing was the most frequently 

observed (87% of the sample), hand wringing was seen in 53% of cases, and 

hand biting in 20%. The other behaviours reported were screaming (33% of 

the sample), hand patting, aggression, and self-injury (all seen in 13% of the 

sample). Descriptions of the typology of the self-injury were not provided. 

Thus, using direct observations Naidu at al. (1990) provided validity to the 

findings of Sansom et al. (1993) and Coleman et al. (1988) that hand 

movements and self-injury are common RS behaviours.

Although these studies have methodological improvements over the case 

reports, they are not free from methodological problems. None of the studies 

employed well-validated measures of behavioural and emotional disturbance. 

The scores on the questionnaires could not be compared to those collected 

on any other groups. There was also a lack of psychometric data collected 

on the questionnaires. The questionnaires may not have been reliable or 

valid. No clear operational definitions were given for the behavioural and 

emotional features assessed and described in the studies. For example, it is 

not known exactly what Sansom et al. (1993) meant by anxiety or low mood.
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2.3 Detailed Descriptions of Single Behaviours

Other research has been conducted with the aim of providing a description of 

single behaviours seen in individuals with RS. Behaviours that have been 

discussed in most detail in the literature are repetitive hand movements, 

breathing and sleeping behaviour, and autistic-like behaviours.

2.3.1 Repetitive hand movements

As confirmed by the case reports and surveys reviewed above, repetitive 

hand movements are the most prominent of the behaviours seen in 

individuals with RS. They comprise one of the necessary diagnostic criteria 

for classic RS. Despite this, to date only three empirical studies (Elian & 

Rudolf, 1996; Kerr et al., 1987; Nomura & Segawa, 1992) have focused on 

describing the exact nature of post-regression hand stereotypies. These 

three studies employed different methods. Elian and Rudolf (1996) 

interviewed parents of 25 individuals with RS about the hand movements 

shown by their daughter. Kerr et al. (1987) used data from videos taken post

regression. Filming was carried out serially over periods of up to four years in 

19 females with RS and during one session in a further 14 individuals. 

Nomura and Segawa (1992) obtained data on the motor symptoms, including 

the hand movements, seen in 28 individuals with RS who attended their 

clinics. None of the studies provided the age range for the individuals 

included in their samples.

Findings from the three studies suggest that there is variation in the nature of 

the stereotypic hand movements within the RS population. Descriptions of 

the hand movements have included: repeated, quite simple and essentially 

clumsy movements with incorporated tapping, rubbing and clasping or 

squeezing (Kerr et al., 1987) washing, wringing (Elian & Rudolf, 1996; 

Nomura & Segawa, 1992), wriggling, twiddling, mouthing the hands, knitting, 

twisting the fingers and clapping (Elian & Rudolf, 1996). Putting the hands in 

the mouth and licking fingers, hands or arms associated with dyskinetic 

movements of the mouth and tongue have also been frequently observed 

(Nomura & Segawa, 1992). For a number of individuals, the hand
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movements are made with the hands together, in the mid-line. From their 

observations of 28 RS cases, Nomura and Segawa (1992) found the majority 

of cases performed the stereotypic movements in the mid-line. Elian and 

Rudolf (1996) reported just over half (56%) of 25 parents interviewed said 

their RS daughters performed the movements in the mid-line. Based on their 

observations of 33 RS cases, Kerr et al. (1987) found the younger cases 

performed the stereotypic hand movements with their hands together in the 

mid-line. Whereas in adolescents and adults, the movements tended to be 

performed with the hands separated. It may be the case that the nature of 

the hand stereotypies is related to age. This finding has yet to be confirmed 

since other empirical studies have failed to examine age effects. The issue of 

self-injurious behaviour related to the hands was not addressed in the 

studies by Elian and Rudolf (1996), Kerr et al. (1987), or Nomura and 

Segawa (1992).

Elian and Rudolf (1996), Kerr et al. (1987) and Nomura and Segawa (1992) 

do not provide precise definitions for the hand behaviour they describe, nor 

was any attempt made to reliably code or systematically categorise the hand 

behaviour. Therefore, the variation in hand behaviours may be an artefact of 

these researchers using different definitions to describe the same behaviour, 

or different methods to capture the information. Due to these methodological 

problems and the small number of studies conducted to date, the exact 

nature and the range of the hand stereotypies in the RS population has yet to 

be comprehensively described.

2.3.2 Breathing abnormalities

It is now a well-replicated finding that breathing abnormalities in RS occur 

only during wakefulness and are absent during sleep (e.g., Cirignotta, 

Lugaresi, & Montagna, 1986; Glaze, Frost, Jr., Zoghbi, & Percy, 1987b; Kerr 

& Julu, 1999). Breathing abnormalities may also be absent during quiet 

wakefulness (e.g., Cirignotta et al., 1986; Southall et al., 1988). The irregular 

breathing has been found to be composed of periods of excessively rapid 

and shallow breathing, and apnoea periods (pauses in inspiratory efforts) 

lasting approximately 60-120 seconds. This pattern of alternate
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hyperventilation and breath holding has been reported to be seen most 

frequently in younger girls and has been found to be associated with a mild 

to moderate and occasionally severe drop in blood oxygen saturation levels 

(Cirignotta et al., 1986; Glaze et al., 1987b; Kerr & Julu, 1999). In older 

women, breath holding becomes the more obvious breathing difficulty and 

the blood oxygen saturation levels are often found to be normal (Kerr & Julu, 

1999). At all ages, during sleep breathing has been found to be stable and 

regular and blood oxygen saturation levels remain within the normal limits 

(Cirignotta et al., 1986; Glaze et al., 1987b; Kerr & Julu, 1999). Individuals 

with RS have also been found to have difficulties terminating inspiration (Kerr 

& Julu, 1999). This has lead to the suggestion that individuals with RS have a 

dysfunction of the modulatory serotonergic neurones of the brain stem. 

Evidence for an immature brain stem in individuals with RS has been 

supported by the findings of low vagal tone, identical to the level reported in 

neonates two to three days old, and poor autonomic integration (Julu, Kerr, 

Hansen, Apartopoulos, & Jamal, 1997).

2.3.3 Sleeping pattern

Studies investigating sleeping patterns in RS have produced conflicting 

results, probably due to the different methodologies employed. Methods have 

included; single overnight polysomnographic assessments (Glaze et al., 

1987b; Marcus et al., 1994), polysomnographic studies over longer periods 

(Nomura & Segawa, 1986; Segawa & Nomura, 1990; Segawa & Nomura, 

1992), 24 hour caregiver observations employing momentary time sampling 

(Piazza, Fisher, Kiesewetter, Bowman, & Moser, 1990), and 24 hour 

monitoring using wrist actigraphs in addition to daily diaries of sleep pattern 

maintained by caregivers (McArthur & Budden, 1998).

Studies involving observations of sleep behaviour over 24 hours have 

revealed the presence of day-time naps (Segawa & Nomura, 1992; Piazza et 

al., 1990), in some cases long enough to be described as profound (Segawa 

& Nomura, 1992). Those studies that have recorded sleep behaviour over 24 

hours have found that RS individuals have difficulty falling asleep at night 

(Segawa & Nomura, 1992; McArthur & Budden, 1998; Piazza et al., 1990),
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have frequent wakings during the night and wake early in the mornings, and 

have frequent day time naps (McArthur & Budden, 1998; Piazza et al., 1990). 

This pattern of sleeping means that RS individuals get less total sleep during 

the night than healthy controls (McArthur & Budden, 1998; Piazza et al., 

1990), but have significantly more overall (24 hour) total sleep than healthy 

controls (Piazza et al., 1990).

The question of whether the sleep pattern changes with age has also 

produced some conflicting results. This may be due in part to some studies 

failing to record sleep behaviour over a 24 hour period, or to take account of 

day-time sleep. Piazza et al. (1990) assessed sleep over 24 hour periods 

and thus provide one of the better evaluations of the effects of age on the 

sleep pattern on RS individuals to date. In their sample of 20 classic RS 

cases aged one up to 32 years (mean, 9 years), they found the total number 

of hours of sleep did not correlate with age. The amount of day-time sleep 

was positively correlated with age and the amount of night-time sleep was 

negatively correlated with age. None of the other sleep symptoms 

(decreased night sleep, delayed sleep onset, night or early wakings) were 

found to be correlated with age. Piazza et al. (1990) suggest that if these 

cross-sectional data accurately reflect what is happening longitudinally, then 

individuals with RS show a worsening of excessive daytime sleep over time 

which counterbalances the decreases in night sleep and leaves total sleep 

relatively unchanged over time. However, the Piazza et al. (1990) study 

relies on parental report. McArthur and Budden (1998) assessed the sleep of 

nine RS females (mean age 10.1 years) over 24 hours using wrist actigraphs 

and found no correlation between degree of sleep disorder and age. Thus 

far, no studies have examined the sleep patterns in a sample of individuals 

with RS longitudinally. Piazza et al, (1990) mention that the prevalence of 

sleep dysfunction in this RS sample is much higher than that reported in 

other developmental disabilities (see Clements, Wing, & Dunn, 1986). They 

also propose that their data suggest that the complex pattern of sleep 

dysfunction may be unique to RS.
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2.3.4 Autistic-like behaviours

Published case reports and surveys show that individuals with RS exhibit a 

number of autistic-like behaviours. This overlap in symptoms between RS 

and autism has led some researchers to suggest that RS might be thought of 

as a subtype of autism (Allen, 1988; Gillberg, 1989). RS is currently classified 

as part of the Pervasive Developmental Disorders in the major diagnostic 

systems (ICD-10 and DSM-IV) alongside Autistic disorder, Childhood 

Disintegrative Disorder and Asperger's Disorder.

Over the last ten years, research has focused on whether it is possible to 

differentiate RS and autism. This research confirmed that a number of 

behaviours are commonly seen in both individuals with RS and autism. 

Percy, Zoghbi, Lewis, and Jankovic (1988) compared the behavioural 

characteristics of 15 children with RS, aged 3-14 years, to 7 children with a 

diagnosis of autism, aged 3-9 years using a systematic clinical assessment. 

Six of the seven individuals with autism were male. They found a number of 

typical features of autism were seen with similar frequency in individuals with 

RS and individuals with autism: poor eye contact, lack of appropriate interest 

and facial expressiveness, speech disturbances, and truncal rocking.

It may be particularly in the early stages of RS, during developmental arrest 

and regression, where autistic-like behaviours are found to be most evident. 

An evaluation of early behavioural abnormalities in 16 RS cases by Nomura 

and Segawa (1990) revealed that a number of autistic abnormalities were 

present in the majority of cases prior to 12 months of age. Mothers of RS 

individuals were asked to respond to a number of questions relating to early 

behavioural abnormalities. Before the age of one year an expressionless 

face was reported to be present in 71%, lack of anticipatory motor 

adjustment in 69%, lack of eye contact in 63%, and aloneness or indifference 

was reported in 63%. However, autistic behaviours occurring after the age of 

one year were also observed. The behaviours observed in high frequency 

included: never pointing with fingers (88%), loss of verbal expression (73%), 

difficulty in copying movements made by other people (87%), autostimulation
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behaviour (79%), and sudden laughing and crying (73%) and no symbolic 

play (100%).

Despite the finding that individuals with RS do show behaviours in common 

with individuals with autism, research has also shown that it is possible to 

differentiate the two disorders. Olsson and Rett conducted a number of 

studies where the behaviour of individuals with RS was compared to that of 

individuals with autism in a number of set conditions (Olsson & Rett, 1985; 

Olsson & Rett, 1987; Olsson, 1987). In their largest study (Olsson & Rett, 

1987) 27 individuals with RS aged 1.5-14 years were compared to 18 

children diagnosed with infantile autism aged 4-14 years. All the children in 

the study were female. They concluded that although many children with RS 

exhibit a number of autistic-like behaviours, they do so in a qualitatively 

different way. For example, Percy et al. (1988) and Nomura and Segawa, 

(1990) reported individuals with RS to have poor eye contact. Closer 

inspection by Olsson and Rett revealed that social behaviour was more 

evident in the RS individuals than in individuals with autism. Individuals with 

RS did not turn quickly away or suddenly withdraw from adult attention and 

showed evidence of appropriate use of eye contact. Unlike the children with 

autism, the RS cases also showed a restricted repertoire of movements with 

little variation in form or speed. This last finding applied to all movements 

including hand stereotypies. Olsson and Rett found that through careful 

behavioural analysis, differential diagnosis of RS and autism was not difficult 

between four and 15 years of age.

Using systematic clinical assessment Percy et al. (1988) confirmed that clear 

differentiation of RS and autism is possible. The behavioural features seen 

more often in cases of RS than in cases of autism were hyperventilation, 

breath-holding, air-saliva expulsion, ataxia/apraxia, hand stereotypies with 

hands together, clumsiness of the hands and slow movements, and lack of 

hand function. Children with autism differed from those with RS in terms of 

overactivity, complex repetitive movements, and inappropriate vocalisations. 

Naidu et al. (1990) provided further evidence for the differentiation of autism
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and RS. They used the Autism Behavior Checklist (Krug, Arick, & Almond, 

1980) to assess 22 RS cases. The results indicated that, on average, 

individuals with RS do not have autistic profiles. A mean score of 39 (range 

23-71) was obtained for the RS sample (the mean score for an autistic 

population is 77, and a score of 68 is the high probability cut-off for the 

classification of autism, Krug et al. (1980)). The sample size in this study was 

small, and some of the RS individuals were scoring within the autistic range. 

Therefore, this study does not rule out the possibility that some individuals 

with RS show significant amounts of autistic-like behaviours but it suggests 

that a diagnosis of autism is unlikely to be warranted in many cases and the 

disorders are both qualitatively and quantitatively distinct.

The classification of RS as part of the Pervasive Developmental Disorders 

(PDDs) in DSM-IV and ICD-10, is an issue that has been the subject of 

debate (Gillberg, 1994; Rutter, 1994; Tsai, 1992). Individuals with RS have 

severe to profound learning disabilities (see section 1.2.5.1). It is well known 

that the frequency of autistic symptoms increases with severity of cognitive 

impairment (e.g., Campbell & Malone, 1991; Corbett, 1979; Gillberg, 

Persson, Grufman, & Themner, 1986; Nordin & Gillberg, 1996). It may be 

that the autistic-like behaviours observed in RS are the result of their severe 

to profound level of cognitive impairment. An investigation as to whether 

females with RS show more autistic-like behaviours than other children with 

severe and profound cognitive impairments of different aetiologies may help 

to resolve the debate of whether RS should be classified as part of the 

Pervasive Developmental Disorders.

A preliminary attempt at comparing the autistic behaviours shown by females 

with RS to females with cognitive impairments was conducted by Mazzocco 

et al., (1998). They interviewed the parents of 12 RS females, aged 3-24 

years, and 11 females with learning disabilities, aged 4-21 years, who did not 

have a diagnosis of RS. The interview was semi-structured and assessed the 

presence of autistic behaviours based on the behavioural criteria for autistic 

disorder. Three of the 13 interview items were rated significantly higher in the
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RS group: not having Imaginative play, stereotypic movements, and a limited 

range of interests. Eight of the twelve females with RS (67%) met DSM-III-R 

(1987) criteria for autistic disorder compared to one of the comparison 

females (8%). This study has a number of methodological problems including 

the fact that the comparison group of females did not all have severe or 

profound learning disabilities, and the researchers did not use a well- 

validated measure of autistic behaviour. Despite these problems, the results 

indicate that females with RS may show a number of autistic-like behaviours 

that are not frequently seen in females with learning disabilities in general. 

This finding is consistent with the idea that there is an association between 

RS and autism.

2.4 Chapter summary

A number of behaviours have been established as being frequently observed 

in individuals with RS. The most prominent behaviours are hand 

stereotypies, hyperventilation and breath holding. These behaviours are 

currently part of the diagnostic criteria for classic RS. Therefore, it is not 

surprising that these behaviours were reported in a large number of studies. 

However, behaviours not currently part of the diagnostic criteria for classic 

RS were also frequently reported: a number of autistic-like behaviours, and 

sleep abnormalities. In addition, emotional features of anxiety and low mood 

have been frequently reported. Self-injury has also been reported. However, 

it is unclear as to whether this behaviour reported is primary self-injury or 

secondary, resulting from the continual hand movements.

Research on the behavioural and emotional features displayed by individuals 

with RS is in its early stages. The difficulties with the current state of the 

research relate to methodological weaknesses such as small sample sizes, 

lack of well validated research measures, lack of operational definitions and 

categorisation of behaviour, and the lack of replication of important findings. 

These weaknesses make it difficult to draw conclusions as to the prevalence 

and precise nature of, and variability in, the behavioural and emotional 

features described in the literature to date. There is little in the literature
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regarding the impact of other factors associated with RS such as physical 

ability and epilepsy on the behavioural and emotional features. Thus far, age 

is the only factor that has been considered but the lack of adults included in 

the case reports and surveys on the general profile of behavioural and 

emotional features mean these investigations into age effects are limited.

Research has started to describe particular behaviours associated with RS. 

Studies have been conducted to describe the hand behaviours, breathing 

difficulties, sleeping problems and autistic-like behaviours associated with 

RS. This work is a little premature. The methodological problems inherent in 

the work aiming to describe the general profile of behavioural and emotional 

features means that research has yet to confirm which behaviours are 

specifically associated with RS.

RS is a genetic disorder and this literature review shows that a number of 

behavioural and emotional features are commonly observed in individuals 

with the disorder. Over the last 15 years there has been increasing interest in 

profiling behaviours associated with genetic syndromes and the field of 

behavioural phenotypes has developed. Theoretical and methodological 

issues pertinent to the study of behaviours associated with genetic 

syndromes are raised in the behavioural phenotypes literature. It seems 

reasonable to conceptualise the current study on the behavioural and 

emotional features associated with RS within the context of the behavioural 

phenotypes field.

In the next chapter (Chapter 3), the literature on behavioural phenotypes is 

reviewed. The aim of the review is to present theoretical and methodological 

issues which will be important to consider for the current study. Chapter 3 

also contains a review of the possible benefits of behavioural phenotype 

research. This review will highlight some of the possible implications for the 

findings of the current study. In Chapter 4, the existing research on the 

behavioural and emotional features in RS will be assessed from the 

theoretical and methodological perspective adopted by the behavioural
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phenotypes field. Methodological issues related to the current study on 

behavioural and emotional features in RS will then be considered.
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3 Chapter 3 -  Behavioural Phenotypes: 
Theoretical and methodological issues

3.1 Introduction

The aim of this chapter is to present the theoretical and methodological 

issues related to the study of behavioural phenotypes. The Chapter begins 

with a brief review of the history of the field in order to understand from 

where the behavioural phenotype concept originated. A discussion of what is 

meant by the term “behavioural phenotype” is then presented followed by the 

implications of the behavioural phenotype field. Finally, the theoretical and 

methodological issues related to the study of behavioural phenotypes are 

reviewed.

3.2 Historical perspective

The field of behavioural phenotypes is concerned with determining the 

strength and nature of associations between genetic syndromes and 

behaviours including cognitive, motor, linguistic and social difficulties (O'Brien 

& Yule, 1995a).
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The notion that genetic factors can influence the development, behaviour, 

and cognition of individuals has been in existence for over a century. Since 

the early 1930s a distinction has been made between individuals with severe 

and those with mild learning disabilities (Burack, 1990; Lewis, 1933; 

Penrose, 1963; Zigler, 1967). Those with mild learning disabilities were 

thought to represent the lower end of a continuous distribution of intellectual 

ability within the general population. Whereas those with severe learning 

disabilities were thought to have an organic cause for their difficulties 

(Roberts, 1952). The differentiation between organic and non-organic causes 

of learning disability has stood the test of time although it is now known that 

there are individuals with mild learning disabilities who have a pathological 

cause for their difficulties. For example, there are individuals with Fragile-X 

Syndrome with mild learning disabilities (Sabaratnam, Laver, Bulter, & 

Pembrey, 1994). Similarly, there are individuals with severe learning 

disabilities who do not have an identified medical condition (Herbst & Baird, 

1982).

Most approaches to research in the last century have focused on either 

biological or environmental effects to explain individual differences in 

behaviour and cognition (see O'Brien and Yule, (1995a) for a review of the 

different approaches). For many years, the notion that behaviour was 

determined primarily by experience was widely accepted (e.g., Goldfarb, 

1944; Spitz, 1945) and genetic factors were not considered important in 

aetiological models of behaviour. Consequently, the behaviour of individuals 

with learning disabilities was studied by grouping them according to ability 

level (i.e., mild, moderate, severe and profound learning disability) and 

individuals with different aetiologies were studied within the same subject 

group (e.g., Bihm, Poindexter, & Warren, 1998; Epstein, Cullinan, & Bursuck, 

1985; Harris, 1993; Kumar, Mohanty, & Mohapatra, 1992). Despite this trend, 

there were still those who acknowledged the potential role of genetics on 

behaviour. For example. Down (1866) described individuals with a syndrome 

that would later bear his name as “They are humorous and a lively sense of

78



the ridiculous often colours their mimicry” (quote taken from Flint & Yule, 

1994, p.4).

The field of behavioural phenotypes has only recently come into being. The 

field has developed slowly over the last 15 years from two different, but 

related, types of investigations. First, the new genetic techniques developed 

over the last 15 years have led to the identification of many genetic 

disorders. Once a genetic disorder has been identified, it is then possible to 

study individuals with that genetic anomaly to determine the extent to which 

they show the same behavioural features. It was this type of investigation 

that led to the first use of the term behavioural phenotype by Nyhan (1972) in 

his presidential address to the Society for the Study of Pediatric Research.

Lesch-Nyhan syndrome was first described in 1964 as an X-linked recessive 

disorder of purine metabolism (Lesch & Nyhan, 1964). In 1972, Nyhan 

proposed an association between the error in purine metabolism and the 

self-injurious behaviour seen in individuals with the syndrome (Nyhan, 1972). 

Findings of associations between other genetic anomalies and behaviour led 

to increased interest in this area.

The second way in which the field of behavioural phenotypes developed has 

been through the identification of a specific profile of behaviour in a group of 

individuals for which there is no biologically distinct syndrome. Genetic 

techniques then allow for the investigation of genetic anomalies that may 

underlie the specific behavioural profile. It was this type of investigation that 

led to the discovery of the genetic basis for Prader-Willi syndrome.

The syndrome was first described by Prader et al. in 1956 (Prader, Labhart, 

& Willi, 1956). In the 1980’s a number of studies were conducted in order to 

systematically characterise the features associated with Prader-Willi 

syndrome (e.g., Bray et al., 1983; Hurley & Sovner, 1984; Laurance, Brito, & 

Wilkinson, 1981; Vela Bueno et al., 1984). At that time, the genetic basis for 

the syndrome was unknown. These studies reported variability in the extent
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and severity of the clinical features which lead to speculation that the 

syndrome may be aetiologically heterogeneous. In 1986, Butler, Meaney and 

Palmer reported a deletion in chromosome 15 in 21 of 39 cases and an 

abnormal karyotype in the other cases. Examination of other cases by 

different groups resulted in the finding that between 70% and 80% of cases 

with Prader-Willi syndrome have a deletion of 15q11-q13 of paternal origin 

(Ledbetter, Greenberg, Holm, & Cassidy, 1987). Groups studying the cases 

where no deletion was present have found uniparental disomy of 

chromosome 15 in a number of cases leading to the absence of paternal 

genetic material from the 15q11-q13 region (e.g. Robinson et al., 1991). In 

Prader-Willi syndrome the characterisation of the behavioural phenotype 

commenced prior to the identification of the genetic anomaly involved. 

Knowledge of the underlying genotype has led to further work on the 

characterisation of the behavioural phenotype. For example, in a recent 

study Roof et al. (2000) assessed the intellectual abilities of 24 individuals 

with Prader-Willi syndrome with a 15q11-q13 deletion and 14 individuals with 

Prader-Willi syndrome with uniparental disomy of chromosome 15. Those 

with a deletion had, on average, significantly lower IQ scores.

In these ways, the field of behavioural phenotypes has grown. Over 1000 

genetically determined syndromes have been identified to date (Moser, 

1992) and there has been increasing interest in profiling the behavioural 

features associated with these different genetic syndromes. There are a 

significant number of studies describing the cognitive and behavioural 

profiles associated with Lesch-Nyhan syndrome, Fragile-X, Angelman and 

Prader-Willi syndromes. Turner Syndrome, Smith Magenis Syndrome, 

Tuberous Sclerosis and Williams Syndrome, to name but a few.

With the explosion of gene-behaviour research, the term behavioural 

phenotype has come into regular use. However, there has been a tendency 

for researchers to overuse this term to describe any behaviour that has an 

association with a particular genetic disorder (Einfeld & Hall, 1994). It is
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important to be certain about just what is meant by the term behavioural 

phenotype.

3.3 Definition of a behavioural phenotype

Describing a behaviour as part of a behavioural phenotype implies there is a 

specific genetic cause for that behaviour. Although this point is agreed upon, 

there has been some debate in the literature as to exactly which syndrome- 

behaviour associations merit the label “behavioural phenotype".

Flint and Yule (1994) propose that “a behavioural phenotype should consist 

of a distinctive behaviour that occurs in almost every case of genetic or 

chromosomal disorder, and rarely (if at all) in other conditions” (p. 666). 

Secondly they propose that one “should be able to say that this behaviour 

has a direct and specific relationship to the genetic or chromosomal anomaly 

that gives rise to the physical manifestations of the syndrome” (p. 666). 

Adopting this strict definition of behavioural phenotypes Flint (1996), in his 

critical review of the evidence, found just three syndromes in which a 

behaviour met the criteria of a behaviour phenotype: self-injurious behaviour 

in Lesch-Nynan syndrome, over-eating in Prader-Willi syndrome and 

stereotypic hand movements in RS.

However, RS hand stereotypies do not meet either of Flint and Yule's (1994) 

criteria for a behavioural phenotype. It is true that the hand stereotypies 

occur in almost every case of the disorder; hand stereotypies are one of the 

necessary diagnostic criteria for RS. However, it has yet to be proven that 

the hand stereotypies are rarely (if at all) seen in other conditions. In addition, 

the genetic basis of RS had not been confirmed at the time of the Flint (1996) 

review.

A great deal of variation is seen in both physical and behavioural 

manifestations of genetic syndromes (Dykens, 1995). Not all individuals with 

the same syndrome will show a syndrome’s characteristic. This variability 

may be explained in general terms, as a product of an individual’s entire
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genetic endowment (not just the genetic anomaly), their environment, and 

the complex interplay between the two (e.g. Plomin & Rende, 1991; Scarr & 

McCartney, 1983). In the light of this within-syndrome variability Dykens 

(1995) adopts a less strict, and probably more realistic, conceptualisation of 

behavioural phenotypes. She proposes that “a behavioural phenotype may 

best be described as the heightened probability or likelihood that people with 

a given syndrome will exhibit certain behavioural and developmental 

sequelae relative to those without the syndrome” (p. 523). Although any 

individual may or may not show a syndrome's characteristic, individuals with 

the same syndrome may be more likely to show the same behaviour than are 

those individuals without the syndrome.

Certain behaviours may be quite prevalent or striking in individuals with a 

particular syndrome and these behaviours may characterise a syndrome. 

However, these behaviours may not be unique and pathognomonic if they 

are seen across other syndromes. Dykens (1995) proposes that behaviours 

of this nature would not be described as behavioural phenotypes. However, 

before the conclusion is made that a behaviour is common across 

syndromes, she makes the point that it is important to look for any qualitative 

differences in behaviours that are shared between different syndromes 

(Dykens, 1995). Thus Dykens suggests that the properties of behavioural 

phenotypes include within-syndrome variability and between syndrome 

similarities and qualitative differences.

Thus, it is not currently clear how strong the association between a genetic 

syndrome and a behaviour needs to be in order for the behaviour to be 

described as a behavioural phenotype. Different researchers seem to adopt 

slightly different definitions. Regardless of the term and definition used, the 

aim of research in this field is to determine the strength and exact nature of 

the associations between genetic syndromes and behaviours.

Hodapp, (1997) offers a framework for conceptualising the behavioural 

effects of genetic disorders in individuals with learning disabilities. He
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describes three possible relationships between genetic disorders and 

behaviour. The first is that genetic disorders have no specific effects on 

behaviours. As already mentioned, historically this no-specificity view 

predominated among behavioural researchers in learning disabilities. The 

opposite position to this is one of total specificity in which each genetic 

disorder is thought to have one or more unique behavioural characteristics. 

This position is the one taken by Flint and Yule (1994) (described above) and 

is what is usually referred to as a behavioural phenotype. Hodapp suggests a 

third position, one of partial-specificity in which, in contrast to the no

specificity or total specificity views, a specific connection exists between a 

small number of genetic disorders and a single outcome. The outcome in 

turn is not as common in learning disabilities generally. Hodapp makes the 

point that this partial-specificity position could be thought of as a watered- 

down version of behavioural phenotypes as defined by Flint and Yule, and 

that many researchers generally refer to the total-specificity view in their 

conceptualisations and research. The partial specificity position has some 

merit as not every genetic disorder will differ from all others on every aspect 

of behaviour. In summary, the aim of behavioural phenotype research is to 

find causal links between genetic syndromes and behaviour. This involves 

both between and within-syndrome investigations.

3.4 Implications

Why is there research and clinical interest in determining causal links 

between genetic syndromes and behaviour? The benefits of behavioural 

phenotype work include benefits to the individuals themselves and their 

families and to professionals working with individuals with genetic 

syndromes. There are also more wide reaching benefits for the research 

community as a whole. Prior to discussing the benefits of the behavioural 

phenotype approach in more detail, the drawbacks to such an approach are 

considered.

Drawbacks to the approach were outlined by O’Brien (1999) in a symposium 

on behavioural phenotype research given to the Royal Society of Medicine.
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One drawback might be that those individuals with a genetic syndrome may 

be somewhat stigmatised due to the behavioural difficulties known to be 

associated with that disorder. Another drawback might be that it encourages 

therapeutic nihilism. A therapist may consider behaviours that have a strong 

genetic influence not possible to treat using conventional behavioural 

techniques. Describing individuals with a disorder as having an increased 

propensity to show certain behavioural or emotional difficulties may lead to a 

self-fulfilling prophecy where individuals with that genetic syndrome are more 

likely to show the difficulties because they are expected to. Some may deem 

the whole process of describing behaviours associated with genetic disorders 

unnecessary since it is already known that there are genetic influences all 

around us. These are all legitimate concerns regarding the field of 

behavioural phenotypes however consideration of the benefits of such 

investigations seems to outweigh these potential disadvantages. I now turn 

to discuss some of these benefits.

Careful delineation of behaviours associated with a disorder will lead to 

improved diagnosis. Even if a genetic test exits for a particular syndrome, it is 

unlikely to be part of routine screening, as many genetic disorders are 

exceedingly rare. Knowledge about the developmental manifestations of 

specific disorders allows for the identification of areas that warrant close 

monitoring for early signs of deviations from typical development (Finegan,

1998). Observation of a particular deviant pattern of behaviour may point to a 

particular genetic disorder and to a genetic test, leading to earlier diagnosis 

and maybe early intervention. Some genetic disorders are treatable if 

diagnosed early. For example, PKU can be effectively treated with 

medication following the confirmation of the genetic disorder early in life. For 

genetic disorders where no such treatment currently exists, diagnosis is still 

advantageous. It can provide relief to parents from feelings of guilt that they 

are to blame for their child's difficulties (Turk & Hill, 1995). Following a 

diagnosis genetic counselling can proceed and it allows for membership into 

a parental support network.
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Knowledge of the specific pattern of strengths and weaknesses in individuals 

with genetic disorders permits for information about prognosis and 

management to be provided to parents. Of course, not all children with a 

particular disorder will show the same problems, but information about the 

course of the disorder can help professionals manage parents’ expectations 

for their child (Dykens, 1999).

There are intervention advantages. Clearer understanding of the behaviours 

associated with specific syndromes may suggest particular therapeutic 

interventions are required. For example, individuals with Williams syndrome 

are reported to be sociable and have particularly keen interests in others. 

Therefore these individuals may be well suited to group therapies (Dykens,

1999). In contrast, individuals with Fragile-X are reported to be prone to 

shyness and social anxiety. Therefore, these individuals may respond better 

to individualised approaches to therapy (Dykens 1995). The development of 

intervention strategies for individuals with particular disorders will lead to the 

sharing of information about appropriate educational and behavioural 

management approaches for specific syndromes. Clinicians will be able to 

draw on this information when designing individual case management plans 

(Dykens, 1999).

Stating that a behaviour is a behavioural phenotype implies that it is, to some 

extent, genetically mediated. It is unlikely that the knowledge that a 

behaviour comprises a behavioural phenotype would lead to reduced 

therapeutic input. Although, the extent to which a behaviour is genetically 

mediated may have implications for the choice of intervention strategy. For 

example, if a behaviour is largely biologically mediated, pharmacological 

therapy may be the most appropriate choice of intervention. Whereas, if a 

behaviour is largely environmentally mediated, behavioural intervention may 

be most appropriate. If a behaviour is associated with a genetic disorder it 

does not mean that behavioural intervention is not appropriate but alerts the 

clinician of the need to consider how biological and behavioural factors are 

related (Holland, 1999), Knowledge of behavioural phenotypes can be used
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to guide treatment priorities and provide additions to standard clinical care 

(Dykens, 1995a).

There is also hope that studying the links between genetic anomalies and the 

resulting behavioural profile may enhance our understanding of typical as 

well as atypical development. Through the neuroimaging of individuals with 

genetic syndromes with associated specific patterns of cognitive and 

behavioural functioning, it may be possible to guide hypotheses about brain- 

behaviour relations (Finegan, 1998). These investigations are unlikely to 

inform directly about brain-behaviour relations in typical development. The 

brains of those with genetic syndromes may have developed differently from 

conception (Paterson, Brown, GsodI, Johnson, & Karmiloff-Smith, 1999). 

However, patterns of atypical development could be used to build 

hypotheses regarding normal development which could then be tested in 

typically developing individuals (e.g., Rae et al. (1998) hypothesised that the 

cerebellum might be involved in cognition following their findings on 

individuals with Williams syndrome).

The study of behavioural phenotypes may provide information about the 

genetic basis of behaviour. Molecular genetic investigations are being used 

to identify chromosome microdeletions which can be linked to specific 

behavioural characteristics. There is increasing interest in research looking at 

genotype-phenotype correlations. However, as Flint (1996) points out, the 

belief that links can be made between specific genes and behaviour is 

founded on two assumptions. First, the pathway from genetic anomaly to 

behaviour is short and direct enough to describe. Second, that phenotypes 

bear a meaningful relation to normal behaviour. Flint proposes that behaviour 

is often an outcome of a long and complex pathway and that characterisation 

of a single mutant gene will not be enough to account for the behavioural 

phenotype. He also makes the point that the behaviours observed in atypical 

development could be phenocopies of the behaviour seen in individuals with 

typical development. They may appear to be the same behaviour but have a 

different biological aetiology. If behavioural phenotypes are to be used to
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investigate gene-behaviour relations, detailed and careful characterisation of 

the behavioural phenotype is vital. It is important to determine whether a 

particular behaviour is truly specific to a genetic syndrome. If the behaviour is 

specific there is an increased chance of being able to demonstrate the 

genetic underpinning of that behaviour. Careful delineation of behavioural 

phenotypes may be the first step towards determining the biological 

underpinnings of behaviour (Flint, 1996).

3.5 Methodological issues in behavioural phenotypes

The aim of behavioural phenotype research is to determine whether there is 

a causal link between a genetic syndrome and behaviour. In order to 

determine such a link, a number of methodological issues need to taken into 

account. These issues include statistical, recruitment and measurement 

considerations.

3.5.1 What to measure?

There are many potential lines of enquiry open to researchers in the field of 

behavioural phenotypes including the assessment of general behaviour 

disorder, psychiatric and developmental disorders, general and specific 

cognitive profiles (O’Brien, & Yule, 1995a). The most popular and often first 

line of enquiry has been to investigate the presence of general behavioural 

disorder in individuals with a genetic syndrome. There have been numerous 

studies describing the prevalence of general behaviour disorder in many 

different syndromes including Williams syndrome (Einfeld, Tonge, & Florio, 

1997), Prader-Willi syndrome (Clarke, Boer, Chung, Sturmey, & et al, 1996; 

van Leishout, de Meyer, Curfs, Koot, & Fryns, 1998), Fragile-X syndrome 

(Baumgardner, Reiss, Freund, & Abrams, 1995; Einfeld, Tonge, & Florio, 

1994), Smith-Magenis Syndrome (Dykens, Finucane, & Gayley, 1997), and 

Angleman syndrome (Summers & Feldman, 1999).

Profiling the pattern of general behaviour disorder may lead to other lines of 

enquiry such as the presence of psychiatric disorder in individuals with 

genetic syndromes. For example, a number of studies have investigated the
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prevalence of schizophrenia in individuals with Velo-cardio-facial syndrome 

(e.g., Frydman, 1999; Murphy, Jones, & Owen, 1999) and the diagnosis of 

dementia and Alzheimer’s disease has been studied in individuals with 

Down’s syndrome (e.g.. Deb & Braganza, 1999; Holland, Hon, Hupped, 

Stevens, & Watson, 1998). Along a similar line, the presence of 

developmental disorders has also been investigated in individuals with 

genetic syndromes. For example, studies have investigated the presence of 

autistic disorder in individuals with Fragile-X syndrome (e.g. Einfeld, Molony, 

& Hall, 1989; Turk & Graham, 1997).

Another line of enquiry, which has often been adopted, is to identify specific 

cognitive profiles associated with genetic disorders. A number of studies 

have determined that individuals with different genetic disorders show 

particular uneven cognitive profiles. For example, individuals with Williams 

syndrome have been shown to have relatively good verbal abilities in 

comparison to deficits in visuospatial abilities (e.g. Udwin & Yule, 1991). This 

uneven cognitive profile has led others to investigate the cognitive processes 

adopted by individuals with Williams syndrome. For example, Deruelle, 

Mancini, Livet, Cassé-Perrot, and de Schonen (1999) investigated how 

individuals with Williams syndrome process faces. They found individuals 

with Williams syndrome show an abnormal developmental course of face 

processing.

These lines of enquiry are not limited to describing between-syndrome 

differences. As Dykens (1995) noted, not all individuals with a syndrome will 

show a characteristic of a syndrome. Another line of enquiry involves the 

investigation into factors contributing to the within-syndrome variability. For 

example, Skuse et al. (1997) noted within syndrome variability in females 

with Turner’s syndrome on a measure of social cognition. They found those 

individuals with a maternally derived X-chromosome had inferior verbal and 

executive skills compared to those with a paternally derived X-chromosome 

which mediated deficits in social interaction. Thus, the within syndrome 

variability in social cognition was related to genetic influences. Factors
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involved in within-syndrome variability are likely to be numerous and complex 

but by measuring key variables (such as age and IQ) it may be possible to 

identify some of factors which play a role in any variability observed.

In summary, behavioural, psychiatric and developmental disorders could all 

be associated with genetic disorders and could form the focus of a 

behavioural phenotype investigation. In addition, there may be a particular 

associated cognitive profile which requires investigation (e.g., impaired or 

preserved social, visuospatial or linguistic abilities). Other variables, which 

may contribute to within-syndrome variability in the behavioural phenotype, 

could also be assessed.

3.5.2 Use of control and comparison groups and statistical tests

The first stage in determining a causal link between a syndrome and 

behaviour requires providing evidence for an association between the 

genetic syndrome and the behaviour in question. This evidence needs to be 

provided by at least a case-controlled study; a study which compares the rate 

at which a particular behaviour occurs in cases of the syndrome and an 

appropriate control group (Einfeld & Hall, 1994). The aim of the control group 

is to rule out spurious associations between the syndrome and behaviour 

due to third variables. Three main control designs have been employed in 

behavioural phenotype research.

First, the behaviour observed in individuals with a genetic syndrome could 

compared to that seen in the general population (e.g. Vicari, Carlesimo, 

Brizzolara, & Pezzini, 1996). This choice of control group is not appropriate 

for most behavioural phenotype research. Any difference in the behaviour 

seen in the two groups could be explained by many factors other than the 

presence of the genetic disorder including overall level of intelligence, 

specific cognitive abilities, and environmental influences. These factors are 

third variables which need to be ruled out as potential causes of the 

observed behaviour in the individuals with a genetic syndrome.
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Many genetic syndromes are associated with some degree of intellectual 

impairment. It is a well-known fact that the prevalence of behavioural 

disturbance increases with level of intellectual impairment. For example, in a 

large epidemiological study Rutter, Graham, and Yule (1970) found that 

children with learning disabilities had three to four times more behaviour 

problems that children with an IQ in the normal range. This finding has since 

been confirmed by many different researchers (e.g., Campbell & Malone, 

1991; Corbett, 1979; Einfeld & Tonge, 1996a; Einfeld & Tonge, 1996b; 

Gillberg et al., 1986). Therefore, level of intellectual impairment is one of the 

most important variables to rule out as a potential cause of the behavioural 

features seen in individuals with genetic syndromes associated with learning 

disabilities. There may also be different environmental influences acting on 

individuals with learning disabilities compared to normally developing 

individuals because of their different life experiences and difficulties (O’Brien 

& Yule, 1995b).

The second control group design used has been to compare individuals with 

a genetic syndrome to a group of individuals with intellectual impairments of 

mixed aetiologies. For example, Einfeld et al. (1994) assessed behavioural 

and emotional disturbance in 48 individuals with Fragile X syndrome. There 

were compared to 454 individuals with learning disabilities of mixed 

aetiologies matched for IQ, sex and age with the Fragile X group. The 

limitation of this approach is that the mixed group of individuals will contain 

those with genetic syndromes which may have their own associated 

behavioural phenotypes. Also, those currently without a diagnosis may have 

genetic syndromes not yet identified and diagnosed. The strength of such an 

approach is that individuals with the genetic syndrome are compared to 

individuals with a similar level of learning disability in general.

The third control group design used has been to compare those with the 

syndrome of interest to those with a different genetic syndrome. For 

example, in order to investigate the relationship between autism and Fragile- 

X, Turk and Graham (1997) compared 56 boys with Fragile X syndrome to
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45 boys with Down’s syndrome. This approach has its limitations in that data 

are obtained on how one genetic syndrome differs from another. In order to 

profile a behavioural phenotype of a particular syndrome, comparisons may 

need to be made to many different syndromes making the number of 

potential control groups limitless. It seems a combination of approaches may 

be warranted to fully characterise a behavioural phenotype.

As the first stage in describing the behaviours associated with a genetic 

syndrome, a group of individuals with the syndrome could be compared to a 

group of individuals with the same level of intellectual impairment of mixed 

aetiologies. In this way, the behaviours that are related to the genetic 

syndrome rather than the level of intellectual impairment can be determined. 

Research can then progress to compare behaviours associated with the 

genetic syndrome in question to those seen in other genetic syndromes in 

order to investigate partial specificity effects, as suggested by Hoddap 

(1997). In fact, Turk and Graham (1997) used this approach. In addition to 

comparing their Fragile X group to individuals with Down’s syndrome, they 

also compared to boys with no known cause for their learning disabilities, 

matched to the Fragile X group on age and IQ.

As stated above, the selection of the control group depends on the potential 

confounding variables which need to be ruled out as explanations for the 

association between the syndrome and behaviour. Level of intellectual ability 

is not the only potential confounding variable. Age is also likely to have an 

impact upon behavioural features and may need to be controlled for in a 

behavioural phenotype study. The confounding variables may be different for 

different disorders. For example, due to the nature of the genetic mechanism, 

males with Fragile-X syndrome are more severely affected than females. 

Therefore, in any study profiling the behavioural phenotype of Fragile-X it will 

be important to control for the effect of gender.

There are two ways in which the control group can be used to rule out 

potential confounding variables. First, the control group can be chosen to
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match the index group on these variables. Second, these confounding 

variables can the measured in both groups and their effects can be controlled 

for statistically.

To test the association between syndromes and behaviour, it is necessary to 

employ statistical techniques for two reasons (Einfeld & Hall, 1994). First, by 

using an appropriate test of statistical significance, it can be shown that the 

association between the syndrome and behaviour is unlikely to have 

occurred by chance. Second, the use of statistical techniques also allows for 

the evaluation of the possibility that an effect was present but missed (Type II 

error) by conducting post-hoc power calculations.

In summary, each genetic disorder may have associated characteristics 

which need to be ruled out as potential causes of the behavioural 

manifestations (e.g., level of learning disability, age). For each genetic 

disorder, it is necessary to consider which variables to control for in between- 

syndrome comparisons, and which variables may contribute to within- 

syndrome variability. The important variables to assess may be different for 

different genetic disorders.

3.5.3 Sample recruitment

Many studies on behavioural phenotypes have recruited their samples via 

parent support groups. The advantage to this method of recruitment is that 

large samples can be obtained which is often difficult when research is being 

conducted on rare syndromes. Also, parents’ associations are often 

interested in research and tend to be highly motivated to take part (O'Brien & 

Yule, 1995b) resulting in high response rates. However, there are a number 

of disadvantages to recruiting the sample in this way. Not all individuals in 

the parent association will have a confirmed diagnosis of the genetic 

syndrome, and independent validation of the diagnosis may be necessary. It 

cannot be assumed that those who are members of the parent association 

are entirely representative of total population of individuals with that genetic 

syndrome. Recruiting in this manner may lead to the over-reporting of 

behaviours. It is possible that parents may have read literature describing
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behaviours associated with the syndrome and over-report the presence of 

these characteristics in their child.

There are several other places where individuals with genetic syndromes 

could be recruited including clinical services for individuals with particular 

genetic syndromes and genetic registries. These methods of recruitment also 

have their drawbacks. Those cases attending clinical services are likely to be 

more severely affected than those who do not contact specialised services. 

Genetic registries are useful to recruit individuals with disorders where a 

genetic test is available. Recruitment from such a registry would then ensure 

the diagnosis of the syndrome in all cases. Ideally, samples for behavioural 

phenotype research would be recruited from epidemiological studies. 

However, this would be a massive undertaking for research on any specific 

syndrome as most are exceedingly rare. Therefore, it may be necessary to 

rely on other recruitment methods,

3.5.4 Measurement procedures

Investigation of a behavioural phenotype may involve the assessment of 

behavioural, psychiatric or developmental disorders, or general profile or 

specific aspects of cognitive ability in individuals with the genetic syndrome, 

(see section 3.5.1). For each of these potential lines of enquiry there are 

many different assessment methods from which to choose, some of these 

are discussed below.

Well-validated measures are available to assess behavioural disorder, 

developmental and psychiatric disorder, and cognitive abilities. Using a well- 

validated instrument has a number of advantages over developing one for 

the purpose of the study. Measurement error can be minimised. The 

psychometric properties of the instrument are known and definitions for the 

behaviours described in the instrument are provided. To follow are a few 

examples of the measures available to assess general behavioural disorder.

The Child Behaviour Checklist (CBL; Achenbach, 1991) has a number of 

different versions: two parental questionnaires, one for children aged 2-3
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years and one for children aged 4-18 years, a teacher questionnaire for 

children aged 4-18 years, and a self-report questionnaire for children aged 

11-18 years. The questionnaires were designed to discriminate between 

children adapting successfully and those deemed to have behavioural and 

emotional problems. The CBL manual provides normative data for a non

clinic sample (children that had not received mental health services or 

special remedial school classes in the last 12 months) and a clinic sample 

(children who have been referred to mental health services for behavioural 

and emotional problems). The CBL was not designed for use with children 

with learning disabilities and is therefore more applicable to behavioural 

phenotype research where there is little associated intellectual impairment.

The Developmental Behaviour Checklist (DBC; Einfeld & Tonge, 1994) was 

developed specifically for use with children with learning disabilities aged 

between 4-18 years. It has a parent and teacher version. The items were 

determined by examining the prevalence of the behaviours characteristic of 

behavioural and emotional disturbance in children with mild, moderate, 

severe and profound learning disabilities. The manual accompanying the 

DBC provides normative data for each of these ability groups.

The Aberrant Behavior Checklist (AbBC; Aman & Singh, 1986) was 

developed for use with adults with learning disabilities. The original version 

was developed by determining the prevalence of behaviours characteristic of 

behavioural and emotional disturbance in adults living in institutions. A further 

version was developed for adults living in the community. The AbBC 

community manual (Aman & Singh, 1994) provides data for adults with mild, 

moderate, severe, and profound learning disabilities. These and other 

questionnaires measuring general behaviour disorder are frequently used as 

the first stage in delineating the behaviours associated with particular genetic 

disorder.

To assess psychiatric and developmental disorder one can apply the 

diagnostic criteria outlined in the DSM or ICD diagnostic manuals. The
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problem with this approach is that many individuals with genetic syndromes 

also have learning disabilities. The validity of applying the diagnostic criteria 

to individuals with learning disabilities is not currently known. To apply the 

diagnostic criteria assumes that these individuals suffer from the same 

psychiatric disorders as non-learning disabled individuals (Dykens, 2000). 

This may not be the case, children with learning disabilities may show 

symptoms of psychiatric disorder but they might manifest in a different way. 

For example anxiety is likely to manifest differently in someone without 

speech than in someone who is able to speak.

Another way of investigating the presence of psychiatric and developmental 

disorders in genetic syndromes is to use a rating scales or interviews 

focused on individuals with learning disabilities. For example, a version of the 

Reiss Screen (Reiss, 1990) was designed to assess behaviours 

characteristic of psychiatric disorder in children with learning disabilities aged 

between 4 and 21 years. It provides scores on 10 sub-scales developed 

using samples of individuals with mild, moderate, severe and profound 

learning disabilities. The 10 scales are reported to be closely related to the 

DSM-III-R diagnostic criteria for psychiatric disorders. The Autism Diagnostic 

Interview (ADI; Lord, Rutter, & Le Couteur, 1994), the Childhood Autism 

Rating Scale (CARS; Schopler, Reich 1er, DeVellis, & Daly, 1980) and the 

Autism Behavior Checklist (ABC; Krug et al., 1980) all assess the presence 

of autistic behaviours and are suitable for use with children with learning 

disabilities. The ADI is a parental interview, the ABC is a parental 

questionnaire and the CARS is an observation schedule.

To investigate cognitive profiles associated with a genetic syndrome, one can 

employ the use of standardised IQ tests such as the Wechsler Intelligence 

scale for Children (Wechsler, 1991) or the Wechsler Adult Intelligence Scale 

(Wechsler, 1986). Investigation of scoring on the sub-scales of these IQ tests 

can provide insight into the particular strengths and weakness of cognitive 

abilities. To investigate more detailed cognitive processes, it may be
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necessary to use more specific tests, e.g., tests of face recognition or spatial 

rotation.

While the use of well-validated measures is advantageous over using newly 

designed measures; their use may pose a problem for one particular line of 

enquiry in behavioural phenotype research: general behaviour disorder. 

Instruments such as the CBL or the DBC have been developed by assessing 

the prevalence of particular behaviours in large populations of individuals 

(e.g., for the CBL, children referred to clinics for behavioural problems, for 

the DBC, children with learning disabilities in general). Genetic syndromes 

are rare and so any behaviour that is specific to one particular syndrome is 

likely to have had a low frequency within the test samples and would have 

been excluded from the final versions of the checklists. Thus, if one of these 

instruments were used in isolation to determine syndrome-specific 

behaviours, many such behaviours might be missed. One way to overcome 

this difficulty would be to develop a syndrome-specific measure to use in 

conjunction with the well-validated measure as suggested by Rosen (1993). 

For example, a syndrome-specific questionnaire could include items 

describing the entire range of behaviours seen in individuals with the 

syndrome of interest. A cluster analyses could then be used to provide some 

construct validity for the behavioural phenotypes measured (Dykens, 1995).

A method encouraged in the behavioural phenotype field has been to 

develop one questionnaire that can be used to compare behaviours across 

syndromes. It is unlikely that these questionnaires would contain enough 

items to describe all the behaviours associated with any particular syndrome. 

As with the well-validated measures of behavioural disorder, sole use of such 

a questionnaire may lead to some syndrome-specific behaviour going 

unreported. However, these questionnaires would be very useful to compare 

syndrome against syndrome. They could be employed to investigate which 

behaviours may be common to one or more disorders, (partial-specificity 

effects), and investigate which behaviours are specific to just one genetic 

syndrome (total-specificity effects). The Society for the Study of Behavioural
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Phenotypes postal questionnaire has been developed for this purpose 

(O'Brien, 1995)

Well-validated measures available to assess psychiatric and developmental 

disorders or cognitive profiles do not suffer so much from the problem of 

underreporting of behaviours. These measures assess the severity of 

particular difficulties or the patterns of strengths and weaknesses in certain 

pre-defined areas and tend to be employed as a second stage in behavioural 

phenotype investigations where particular hypotheses are being tested e.g., 

investigating the presence of schizophrenia in Velo-cardio-facial syndrome 

(Murphy et al., 1999).

Well-validated instruments usually take the form of questionnaires, interviews 

or direct observations. Each of these methods has its advantages and 

disadvantages. Questionnaires are easy to administer and therefore mean 

that a large sample can be recruited. The limitations of such a method is the 

possible inclusion of ambiguous questions. Interview schedules have the 

advantage over questionnaires in that any ambiguity in the questions can be 

addressed and explained further by the interviewer. The use of interviews is 

likely to lead to a smaller sample size as they take more of the researcher’s 

and interviewee’s time.

Questionnaires and interviews can be parental, other carer or teacher report. 

Teacher report of behaviours could be limited in that only behaviours present 

during school-time would be reported and the teacher may not know each 

individual and their behaviour in sufficient detail. In addition, it might be that 

not all individuals in the behavioural phenotype study are of school age. 

Parental or other carer report would provide an assessment of behaviour 

within the home environment. Parent report is advantageous as the parent 

will have good knowledge of the behaviour of their child and will be familiar 

with behaviour seen on both a regular and irregular basis. The limitation to 

parental report is that the behaviour seen at home might be different to that 

seen when the individual is in different situations without the parent or carer
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present. Parental or other carer report could be biased in that parents may 

exaggerate the presence of certain behaviours if they deem them to be 

particularly problematic. Of course, this bias could also be present in teacher 

report. Ideally, reports of behaviour should be gained from two independent 

sources.

Direct observations are useful in that they do not rely on third party reporting. 

The researcher can directly assess behaviour. The limitation with this 

approach is that one needs to have a firm idea of what is to be assessed. 

With genetic syndromes where very little is known, a questionnaire or 

interview assessment may be a better starting point with more focused 

interviews and/or observations at later stages of the investigation.

In summary, the use of well-validated measures in behavioural phenotype 

research is advantageous over designing new assessments. However, if the 

goal of the research is to profile syndrome-specific behaviour then one may 

need to consider using a syndrome-specific instrument to use in conduction 

with a well-validated measure. This would ensure that no behaviours went 

unreported. Direct observations by the researcher would probably provide 

the most unbiased assessment of behaviour. Unlike parental or carer giver 

report researcher observations are not influenced by parental expectations or 

exaggerations. However, direct observations can only be conducted following 

preliminary work to establish which aspect of behaviour to observe. This 

preliminary work would usually take the form of interviews or questionnaires 

with a parents, carers or teachers. Gaining information on behaviour from 

two different sources is useful to confirm whether the behaviours are seen 

across different environments and different raters.

3.6 Chapter summary

The field of behavioural phenotypes has recently gained more interest. This 

is due mainly to the new genetic techniques that have arisen in the last 15 

years. The field is concerned with establishing causal links between genetic 

syndromes and behaviour which requires both between and within-syndrome
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investigations. The implications of establishing such links include improved 

diagnosis, accurate prognosis, informed intervention choices, and possibly 

an increased understanding of typical as well as atypical development.

A number of methodological guidelines have been proposed for the study of 

behaviour phenotypes. These are summarised by Einfeld & Hall (1994). First, 

evidence of an association between the behaviour and the genetic syndrome 

needs to be provided by at least a case-controlled study; a study which 

compares the rate at which a particular behaviour occurs in cases of the 

syndrome and an appropriate control group. The selection of the control 

group will depend on the potential confounding variables which need to be 

controlled for. It may also depend on whether syndrome-behaviour 

associations are being studied from a total or partial specificity position. 

Second, chance should be ruled out as an explanation of any association 

between behaviour and syndrome using tests of statistical significance. 

Third, where no association is found, it is important to consider the possibility 

of a false negative result (Type II error). Fourth, potential confounding 

variables should be excluded as possible explanations for an association 

between a genetic syndrome and behaviour. Fifth, ascertainment bias should 

be minimised and finally, measurement error should be minimised by the 

using with well-validated measures of behaviour. However, the use of well- 

validated measures may pose a problem for research aiming to identify 

behaviours specific to different syndromes. In this case, a syndrome-specific 

measurement may need to be developed to use in conjunction with the well- 

validated measure. The choice of measurement tool depends on which 

aspect of the phenotype is being assessed (general behaviour disorder, 

psychiatric or development disorder, cognitive abilities). The next chapter 

considers the implications of the issues associated with behavioural 

phenotype work for the current investigation on the behavioural and 

emotional features associated with RS.
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4 Chapter 4 -  Methodology

4.1 Introduction

Chapter 2 reviewed the literature on the post-regression behavioural and 

emotional features observed in individuals with RS. In Chapter 3, the notion 

of behavioural phenotypes and the methodological issues related to the 

search for behavioural phenotypes were discussed. The aim of this chapter 

is to integrate the literature on RS with the literature on behavioural 

phenotypes in order to present ideas for the design of the current research 

on the behavioural phenotype of RS.

First, the existing literature on the behavioural and emotional features in RS 

is evaluated using the methodical guidelines proposed for behavioural 

phenotype research. Second, the methodological guidelines outlined for 

behavioural phenotype research are used to discuss what methods might be 

employed in the current research on the RS behavioural phenotype. Finally, 

the aims for the current study are presented.
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4.2 Application of behavioural phenotypes to RS

4.2.1 Evaluation of existing RS literature

The review of the research on the behavioural and emotional features of RS 

led to the conclusion that there are a number of behaviours frequently 

associated with RS. These include hand stereotypies, breathing difficulties, 

sleeping problems, a number of autistic-like behaviours, grinding of teeth, 

self-injurious behaviour, and emotional features of anxiety and low mood. A 

number of methodological difficulties inherent in the existing research mean it 

is not possible to conclude whether the behaviours comprise an RS 

behavioural phenotype.

Very few of the studies reviewed in Chapter 2 used comparison groups. In 

most studies, the prevalence of the behaviours was assessed in individuals 

with RS only. Females with RS have been shown to suffer from severe to 

profound learning disabilities (e.g., Fontanesi & Haas, 1988; Garber & Veydt, 

1990; Woodyatt & Ozanne, 1992a; Woodyatt & Ozanne, 1993; Woodyatt & 

Ozanne, 1994; Sparrow et al., 1984). Level of intellectual disability is known 

to be related to the extent of behavioural and emotional disturbance (e.g., 

Corbett, 1979; Einfeld & Tonge, 1996a; Einfeld & Tonge, 1996b; Rutter et al., 

1970). Individuals with RS also suffer from physical disabilities, in particular 

gait abnormalities (e.g. FitzGerald et al., 1990a; Hennessy & Haas, 1988), 

and lack of hand skills (Budden, 1995; Coleman et al., 1988). Children with 

physical disabilities have been found to be at an increased risk of psychiatric 

disturbance (Breslau, 2000). Within a sample of children with severe learning 

disabilities, Chadwick, Piroth, Walker, Benard, and Taylor (2000) found those 

who were not ambulant showed a greater number of severe behaviour 

problems than those who were ambulant. Thus, the severe learning and 

physical disabilities associated with RS could be the cause of some of the 

behavioural and emotional features reported and so we do not know whether 

the behaviours described in the literature are specific to RS. It is important to 

note that this is the case for the hand stereotypies and breathing problems
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associated with RS which are currently included in the diagnostic criteria for 

classic RS.

There are additional problems with the research conducted on the 

behaviours associated with RS to date. None of the studies used statistical 

tests to rule out chance as a possible explanation of the association between 

RS and the behaviours described. The sample sizes employed tended to be 

small, at the most around 30 cases. Using small samples is problematic 

since it unlikely that such samples are representative of individuals with RS 

in general. In addition, small sample sizes make it difficult to examine within- 

syndrome variability, an important part of delineating a behavioural 

phenotype (Dykens, 1995).

Two questionnaire surveys (Coleman et al, 1988; Sansom et al., 1993), 

which did use larger numbers of cases, failed to employ well-validated 

measurement tools, a drawback present in the majority of existing RS 

research. The consequence of this is that definitions for the behaviours 

described in the studies were not available. For example, Sansom et al. 

(1993) describe periods of low mood and anxiety associated with RS without 

stating what is meant by these terms. The results from the surveys may also 

have been unreliable, as the psychometric properties of the measurement 

tools were unknown.

In summary, the existing research on the behavioural and emotional features 

in RS does not meet any of the criteria suggested by Einfeld and Hall (1994) 

for the study of behavioural phenotypes. Research has yet to establish the 

degree and nature of the association between RS and the behavioural and 

emotional features currently described in the literature.

The current study aimed to determine whether there is a behavioural 

phenotype associated with RS. Careful delineation of the behavioural and 

emotional features specifically associated with RS will have a number of 

potential benefits. The validity of the existing diagnostic criteria describing
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behavioural features will be investigated. Any specific behavioural features 

identified through the study may make useful additions to the diagnostic 

criteria. The knowledge acquired in the research can be passed onto parents 

and professionals, giving them more information for the prognosis of the 

disorder. The findings may also help therapists working with individuals with 

RS to consider how biological and behavioural factors might be related. I now 

turn to discuss methodological considerations for the empirical research 

conducted for this thesis.

4.2.2 Methodological considerations for study of RS phenotype

4.2.2.1 Control and comparison groups for RS

A case controlled study was required to rule out the severe learning and 

physical disabilities as potential causes for the behavioural and emotional 

features seen in RS. Three different options for control groups were 

available.

The first option was to employ the use of two comparison groups, one to 

control for level of learning disability and one to control for level of physical 

ability. For example, to control for level of learning disability individuals with 

RS could be compared to individuals with Angleman syndrome. This is 

another genetic syndrome with similar associated severe to profound 

learning disabilities (Summers & Feldman, 1999). To control for physical 

ability, individuals with RS could be compared to individuals with Cerebral 

Palsy. The difficulty with this design would be that the behaviours seen in RS 

would be compared to just two other disorders. It might be that other 

disorders with associated with severe to profound learning disabilities or 

physical disabilities are more or less similar to RS than Angleman syndrome 

or Cerebral Palsy. These kinds of comparisons are useful for identifying 

partial or total specificity effects for an already established behavioural 

phenotype (as suggested by Hodapp, 1997) but probably not useful for 

identifying candidate behaviours for a behavioural phenotype in the first 

place.
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The second option for a comparison group was a group of individuals with 

learning disabilities of mixed aetiologies matched to the RS individuals on 

level of cognitive and physical impairment. This would have been a difficult 

sample to obtain because of the severity and the nature of the physical 

impairment in RS (e.g., it is common to see females with RS who are able to 

walk but have little hand skill (Kerr, 1995)). It would prove difficult to obtain a 

group of individuals with the same physical problems to compare to RS. The 

third option for a control group, which would overcoming this difficulty, was a 

statistical control procedure. For example, RS individuals could be compared 

with a group individuals with a similar level of learning disability. Physical 

impairment could be measured in both groups and then controlled for in 

between-group comparison analyses. Based on the literature on the 

cognitive abilities in RS (see section 1.2.5.1), a similar level of learning 

disability to RS would comprise individuals with severe to profound learning 

disabilities.

Age may have a direct influence of the behavioural and emtional features 

(e.g., Tonge et al., 1996) and so the range in age of the comparison group 

should be similar to that in the RS to rule out the potential age effects. RS is 

only seen in females. Studies of children in the general population have 

discovered that males are more prone to psychiatric disorders than females 

(Rutter et al., 1970). However, once individuals are grouped according to 

ability level (mild, moderate, severe and profound learning disability) the 

gender effects on behavioural and emotional disturbance tend to disappear 

(Chadwick et al., 2000; Einfeld & Tonge, 1996b; Flint & Yule, 1994). 

However, there remains the possibility that gender effects could be present in 

a comparison group of individuals with severe to profound learning 

disabilities and so to eliminate the possible effects of gender, females with 

RS could be compared to females only with severe to profound learning 

disabilities.

The difficulty with using a comparison group of females with mixed 

aetiologies would be that it would contain small numbers of individuals with

104



particular identified genetic syndromes. Even those who have not been 

diagnosed as having a particular syndrome, may have a syndrome which has 

yet to be discovered. Each of these different syndromes may have their own 

associated behavioural phenotype which might bias the sample toward one 

particular behavioural profile. Therefore, it is important to describe the 

comparison group sample and replicate the results with a different, 

independent sample.

4.2.2.2 What to measure in RS?

It was stated in section 4.2.2.1 that level of learning disability needed to be 

ruled out as a potential cause of the behavioural and emotional features seen 

in RS. Level of intellectual ability could be directly assessed in the RS and 

comparison groups. This might be problematic as many standardised IQ 

assessments are known to be unreliable for individuals with IQs under 50 

(moderate to severe and profound range). Assessing IQ or general level of 

functioning is further compromised in the RS population due to their lack of 

hand skills. Many measures of cognitive ability require a certain amount of 

hand skill to perform the necessary tasks. It is not clear what meaning well- 

validated measures of cognitive ability would have in this population. Thus, 

directly measuring level of functioning may not be the best way to rule out the 

effects of level of learning disability on the behaviours seen in RS. 

Comparing the behaviour seen in individuals with RS to that seen in 

individuals with severe to profound learning disabilities would provide an 

indication as to the behaviours seen in RS unrelated to their level of learning 

disability.

It would be necessary to assess physical ability in order to rule it out as a 

cause for the behavioural features seen in RS since it would be difficult to 

recruit a comparison group with similar difficulties (see section 4.2.2.1). 

Physical ability would be far easier to measure in RS than level of learning 

disability. Based on the RS literature, the important aspects of physical ability 

to measure would be ability to walk (Fitzgerald et al, 1990) and level of hand 

skills (Budden, 1995; Coleman et al. 1988).
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Data collected on post-regression behavioural and emotional features would 

be more reliable than that collected on pre-regression features. Individuals 

with RS are not diagnosed until regression has occurred (Hagberg, 1993). 

Only through retrospective report or early videos is it possible to investigate 

pre-regression behavioural and emotional features.

So little is currently known as to which behaviours described in the literature 

are specific to RS. Studies have already started to describe, in detail, 

particular behaviours associated with RS (hand stereotypies, autistic 

behaviours, sleep and breathing difficulties). These studies are premature 

until research has determined which behaviours are RS-specific. Therefore, 

an assessment of post-regression general behaviour disorder would provide 

the most appropriate first stage in the investigation of the RS behavioural 

phenotype.

An important aspect of characterising a behavioural phenotype is the 

investigation of within-syndrome variability in the behaviours, and the 

consideration of some factors which may contribute to this variability 

(Dykens, 1995). For the current study of RS, important factors to consider 

include level of learning disability, level of physical ability, developmental 

effects, epilepsy, early difficulties, and diagnosis.

There is evidence to suggest that some RS features change over 

development. Physical abilities, mental age and visual processing have been 

found to decline with age in individuals with RS (Hagberg, 1993; Perry et al., 

1991; von Tetzchner et al., 1996). Daily living skills and communication 

abilities have been found to improve slightly with age (Perry et al., 1991; 

Woodyatt & Ozanne, 1993). It is also suggsted that Individuals with RS go 

through four developmental stages (developmental stagnation, regression, 

pseudo-stationary phase and late motor deterioration; Engerstrom, 1990). It 

would therefore be important to consider the role played by developmental 

factors in any within-RS variability in behavioural and emotional features.
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Developmental trends could be assessed in several ways in RS including 

chronological age, mental age, and RS stage. In a questionnaire survey, 

chronological age may be the most reliable assessment of development.

Presence of seizures also may have an influence on the behavioural and 

emotional features within RS. Between 70-80% of RS individuals are 

reported to experience seizures (Coleman et al., 1988; Naidu et al., 1986; 

Nomura et al., 1984) The effect of epilepsy on behavioural and emotional 

features is unclear. Some studies conducted on individuals with learning 

disabilities have found no influence of epilepsy on behavioural disturbance 

(Jones & Cull, 1998; Chadwick et al., 2000; Matson, Bamburg, Mayville, & 

Khan, 1999). Wheras other studies conducted on general populations have 

found those with epilepsy show increased levels of psychiatric disorder 

(Gillberg et al. 1986). Presence of seizures is a factor worth measuring in the 

current study in order to assess its possible association with the presentation 

of behavioural and emotional features.

Early developmental and medical factors may influence behavioural and 

emotional features in RS. Although individuals with RS appear to develop 

within the normal range for the first few months of life, there is evidence to 

suggest that subtle abnormalities are present during this time (Engerstrom, 

1992; Tams Little & Holdgrafer, 1996; Nomura & Segawa, 1990, see section 

1.2.3.4). Increased presence of early difficulties and an earlier onset of 

obvious symptoms may be indicative of a more severe disease process in 

RS. In individuals with learning disabilities, increased obstetric complications 

including difficulties during pregnancy and delivery and low birth weight, have 

been found to be risk factors for increased behavioural problems later in life 

(e.g., Cocchi, Felici, Tonni, Venanzi, 1984; Fortin & Bigras, 1997; Goldberg, 

Corter, Lojkasek, & Minde, 1991; Ohyama, Kikuchi, Hatayama, & Maeda, 

1976). Early feeding difficulties have also been linked to a higher incidence of 

behavioural problems later in life (Newton, 1951). Better prognosis, in terms 

of increased IQ and fewer behavioural problems, has been found in children 

with autism who experience a late onset (>30 months) rather than an earlier
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onset (<30 months) (Dahl, Cohen, & Provence, 1986; Short & Schopler, 

1988). Correlational analysis have revealed associations between the age at 

regression had later cognitive and communicative abilities in RS (Fontanesi 

& Haas, 1988; Woodyatt & Ozanne, 1992a; von Tetzchner et al., 1996). 

Those with a later onset of regression had increase motor and daily living 

skills later in life (Fontanesi & Haas, 1988; Woodyatt & Ozanne, 1992a). In 

summary, obstetric complications, early feeding difficulties, length of time for 

which development is normal, and the age of onset of regression could be 

associated with the presentation of behavioural and emotional features in RS 

later in life. Therefore, these factors would be worth measuring in the current 

study in order to assess their association with the behavioural and emotional 

features.

Diagnosis may also be associated with the presentation of behavioural and 

emotional features. It is difficult to hypothesise whether the classic or atypical 

cases would show a more severe profile of disturbance since some atypical 

cases have a milder form or the disorder than classic cases and some have 

a more severe form (see section 1.2.7). To investigate the influence of 

diagnosis, extensive diagnostic information would be needed to establish 

exactly why each individual had been given an atypical diagnosis, this might 

not be possible in a parental questionnaire study.

4.2.2.3 Sample recruitment for RS phenotype study

Different methods of recruitment for behavioural phenotype research were 

discussed in Chapter 3. These methods included recruitment of individuals 

with a genetic syndrome via parent support groups, from clinic services or 

genetic registries, and from epidemiological samples. RS is a rare syndrome 

and so recruitment via an epidemiological sample would not feasible. In 

1997, when the current study was started, RS had yet to be proven to be a 

genetic disorder. Therefore, no cases would be included on genetic 

registries. There were a number of specialist clinical services for individuals 

with RS. However, these services were likely to attract more severe cases.
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biasing any samples recruited this way and it would be unlikely that large 

number of cases could be recruited in this way.

Recruitment via a parent support group would allow for large numbers of 

cases to be recruited and the sample would include classic as well as 

atypical cases, adults and children, i.e., it would include the whole spectrum 

of RS cases. However, recruitment via this route would have potential 

difficulties. First, the sample may not be representative of the entire UK RS 

population but the only way of ensuring a truly representative sample would 

be to recruit using a epidemiological sample. Second, the diagnosis may not 

be confirmed and may not be valid. The Rett Syndrome Association UK 

(RSAUK), are careful to only grant membership to those parents who have a 

daughter, or carers who are looking after a female with a confirmed diagnosis 

of RS. Through twice yearly diagnostic clinics organised by the RSAUK, the 

diagnosis of new members is confirmed by one of the leading RS specialists. 

In the past, this has been Dr. Alison Kerr. When recruiting a sample from the 

UK Rett Syndrome Association it would be sensible to ask parents if their 

child’s diagnosis had been confirmed by Dr. Kerr.

The third potential difficulty with recruiting from the parental association is 

that parents may be influenced by the Association’s literature to over-report 

certain behavioural features that are not present in their child. The vast 

majority of RS publications are concerned with describing medical problems 

rather than behavioural difficulties and so it would be unlikely that parents 

would have read much literature on the behavioural features associated with 

RS.

A comparison group of females with severe to profound learning disabilities 

could be recruited in several ways. An epidemiological study would be too 

costly in terms of time and resources. Parent groups for individuals with 

learning disabilities could be contacted, e.g., MENCAP. However, parents 

may have joined such associations because of particular difficulties they 

were experiencing and so recruitment in this way might lead to a sample of
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more severe cases. Recruiting via clinics for individuals with learning 

disabilities might also lead to a sample with more severe difficulties. 

Recruiting via schools for children with learning disabilities would be a good 

compromise.

In the UK, there are separate schools for children with mild, moderate, 

severe, and profound and multiple disabilities. This does not mean that all of 

the individuals attending, for example, a school for children with moderate 

learning disabilities, will be at that ability level. Children may attend a 

particular school due to a number of reasons other than their level of ability, 

such as location or particular facilities in that school. However, the majority of 

the children attending the school will have abilities appropriate for the 

facilities in that school. In order to recruit a comparison group of females with 

severe to profound learning disabilities, schools for children with severe 

learning disabilities and schools for children with profound and multiple 

disabilities could be approached.

Recruiting via schools would mean that only children would be acquired for 

the comparison group (individuals aged up to 18 years). Recruiting the RS 

group via the UKRSA would mean that children and adults with RS would be 

recruited. It could be possible to recruit a comparison group of adults, but 

there are a number of problems with this. Large proportions of adults with 

severe learning disabilities reside in residential homes. It would be important 

for the study that parents of the participants completed the questions on early 

history as case staff might not have access to such information. However, 

parental reporting of the behavioural and emotional features exhibited by 

adults living in residential homes could be unreliable as they may have little 

experience of their daughter’s behaviour on a daily basis. One way of 

overcoming this difficulty would be to obtain ratings of behavioural and 

emotional features from care staff and early history data from parents. 

Although it would be important to obtain data from the same respondent for 

the children and adults as the data from these two groups would need to be 

combined in order to investigate within-syndrome variability. For these
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reasons, it might not be possible to obtain reliable data on a comparison 

group of adults with SLD. To obtain data on the profile of behavioural 

disorder in adults with RS, ratings obtained on the well-validated measures 

could be compared to published norms. Ratings obtained on questionnaires 

designed for the study could be compared to ratings gained by children with 

RS to examine age effects.

4.2.2.4 Measurement procedures for RS phenotype

The use of a well-validated measure of behavioural disorder would have a 

number of advantages over designing a measure for the study. Well- 

validated measures have good psychometric properties, they provide 

definitions for the behavioural features described and provide the opportunity 

to compare to normative samples. Questionnaire measures rather than 

interviews or observation schedules would allow for a large scale survey of 

behavioural disorder. Using an interview or observation schedule would have 

detrimental effects on the sample size due to the extra time and resources 

required. Observation studies need to use findings from previous research to 

inform what is to be observed. So little is known about the behavioural and 

emotional features in RS, an observation study would be premature. 

Therefore, for this first investigation into the behavioural phenotype of RS a 

questionnaire would be the best sort of measuring tool to employ.

The aim of the study was to profile behavioural and emotional features in RS. 

The respondent needed to be someone very familiar with the individual, 

someone who observes the individuals behaviour on a daily basis and would 

be familiar with behaviours seen both on a frequent and infrequent basis. 

The individuals parent or other full-time carer would have the best knowledge 

of their child’s behaviour. It might be interesting to look at contextual effects 

on the behavioural and emotional features by using two respondents e.g., 

comparing home and school report. Although it would be premature to look 

for contextual effects before determining whether there are behaviours 

specific to RS in one context.
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A few examples of well-validated parental questionnaire measures of 

behavioural disorder were outlined in Chapter 3 (section 3.5.4). Probably the 

most carefully designed and reported instrument developed specificallv for 

use with children and adolescents (aged between 4 and 18 years) with 

learning disabilities is the Developmental Behaviour Checklist (DBC; Einfeld 

& Tonge, 1994). For adults with learning disabilities (individuals aged over 18 

years) the most widely use measure has been the Aberrant Behavior 

Checklist (AbBC; Aman & Singh, 1986). The manuals accompanying both 

measures provide data from a number of normative samples providing the 

opportunity to compare individuals with RS with other groups.

As discussed in Chapter 3, (see section 3.5.4), sole utilisation of a well- 

validated instrument may pose a problem to the current study. Little is known 

about the range of behavioural and emotional features associated with RS 

and the items contained in the DBC and the AbBC may be too general to 

assess RS-specific behaviours. Therefore, an RS-specific questionnaire 

could be developed to use in conjunction with the DBC and the AbBC. The 

first stage in developing such a questionnaire could involve reviewing the 

literature on RS to identify potential RS-specific behaviours. In Chapter 2 

such a review was undertaken, the behaviours identified as being associated 

with RS would make a good starting point for the development of an RS- 

specific questionnaire. Ratings achieved by individuals with RS on the 

questionnaire could be compared to those achieved by individuals with 

severe to profound learning disabilities to determine which items of the 

questionnaire assess RS-specific behaviour. A cluster analysis as, 

suggested by Dykens (1995), would then provide some construct validity for 

the RS-specific behaviours identified.

There are well-validated measures which assess general overall physical 

ability, e.g.. The Motor Control Assessment (Steel, Glover, & Spasoff, 1991) 

and The Paediatric Evaluation of Disability Inventory (Haley, Coster, Ludlow, 

Haltiwager, & Andrei low, 1992). These measures tend to be lengthy and for
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the purposes of the current study, a measure of general level of physical 

ability would not be required. Based on existing published reports, the most 

important physical aspects to measure in RS would be the level of hand skills 

and the level of mobility. The British Association for Community Child Health 

(BACCH) Categorisation of Function Disability (British Association for 

Community Child Health and Department of Health, 1994) assesses disability 

in eleven categories, two of these categories being walking and hand skills. It 

assesses the categories of disability by providing descriptions for mild, 

moderate, severe and profound severity. It is suitable for use with disabled 

people of all ages and ratings can be gained via direct assessment or 

parental report and it takes just a few minutes to complete. This instrument 

would provide the appropriate measures of physical ability required the 

current study and would suit a questionnaire survey design.

The primary measures for the study would be assessments of behavioural 

and emotional disorder, RS-specific behavioural and emotional features, and 

physical ability. It would be important not to overload parent responders by 

asking them to complete too many questionnaires. This could lead to 

decreases in the response rate and the quality of responses. For an RS 

behavioural phenotype study it would be interesting to assess potential 

correlates of behavioural and emotional features in order to investigate 

within-syndrome variability but important to keep the measures of potential 

correlates short and easy for parents to complete.

To assess obstetric complications, early feeding difficulties, early 

development, and epilepsy questionnaires could be designed specifically for 

the study. If possible, items could be taken from questionnaires that had 

already been used in other research studies so that the questions are known 

to be easily understood by parents. By necessity data on obstetric 

complications, feeding difficulties and early development would have to be 

collected retrospectively and may therefore be unreliable. The data collected 

on chronological age, epilepsy and physical ability could be collected 

prospectively.
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4.3 Aims of current study

The primary objective of the study was to establish whether there Is a

behavioural phenotype associated with RS.

In order to meet this objective there were four main aims:

1. To determine whether individuals with RS exhibit a different profile of 

general behavioural disorder than other females with severe or profound 

learning disabilities after controlling for physical ability.

2. To determine whether there are particular behaviours seen significantly 

more frequently in females with RS than other females with severe or 

profound learning disabilities after controlling for physical ability (RS- 

specific behaviours).

3. To investigate whether there is within-syndrome variability in general 

behaviour disorder and RS-specific behaviour. If variability is observed to 

explore some factors which may contribute to the variability.

4. To explore, in depth, an aspect of behaviour identified as potentially RS- 

specific. This will be conducted as a second study
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5 Chapter 5 -  Study 1 : method

5.1 Group characteristics

There were three groups recruited into Study 1 :

RS groups:

RS Child: Females with a diagnosis of RS aged 18 years or younger

{n = 143)

RS Adult: Females with a diagnosis of RS aged 19 years or older

(n = 56)

Comparison group:

SLD: Females attending schools for children with severe and

profound learning disabilities (SLD girls) (n=85)

It was the intention to compare females with RS to a group of females with

severe or profound learning disabilities of mixed aetiologies. Due to the

method of recruitment, data were also obtained from parents^ of males with

 ̂parent refers to the person who completed the questionnaires. This could be the biological 
parent, foster or adoptive parent, or other full-time carer.
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severe or profound learning disabilities (n=137). The data from this group 

could potentially be pooled with the data from the females with severe 

learning disabilities (n=85) to make a larger comparison group (n=222). In 

order to determine whether this was possible, scores obtained by the SLD 

girls and boys on the Developmental Behaviour Checklist (DBC) were 

compared. This analysis is presented in Appendix A. There was a large 

effect of gender, with the SLD boys scoring significantly higher on all scores 

from the DBC. Due to this effect of gender, it was decided to compare RS 

girls to the comparison girls only as discussed in Chapter 4. A proportion of 

the comparison boys data was used in the analysis in Chapter 7 where 

females with RS are compared to children with a diagnosis of autism (see 

section 7.2.4).

5.1.1 Age

The mean age of the individuals in the three groups, along with the standard 

deviations (S.D.) and the range in ages is shown in Table 5.1.1:a. The mean 

age of the girls in the RS Child and the SLD group was similar (t(225)=193, 

p=.847) although there was no active attempt to match the groups pair-wise. 

A wide age range was captured within the two RS groups allowing for a 

within-syndrome investigation into effect of age on the behavioural and 

emotional features.

Table 5.1.1 :a Age -  group means

Age (years)

Group Mean S.D. Range

RS Child 10.25 4.69 3.08-18.92

SLD 10.13 4.71 2.33-18.58

RS Adult 26.48 5.58 19.08-33.66

5.1.2 Diagnosis

Many of the females in the SLD group had more than one diagnosis. For two 

individuals, a diagnosis was not provided. For 55 individuals (65%), just one
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diagnosis was provided. For the remaining 28 individuals (33%), two or three 

diagnoses were provided. Table 5.1.2:a shows the number of cases with 

each of the diagnoses as reported by parents.

The most prevalent label was simply “severe learning disability" (SLD), 18 

individuals (22%) had this label only and a further 26 (31%) had the label of 

SLD in combination with a particular diagnosis. In total then, 51% were given 

a diagnosis of SLD. The 49% of individuals, whose parents did not report a 

diagnosis of SLD, were likely to have this level of cognitive impairment. 

Angleman syndrome. Down syndrome, autism, and tuberous sclerosis could 

all be associated with severe learning disabilities. The aim of the study was 

to recruit a group of females with severe or profound learning disabilities of 

mixed aetiologies. After the label of SLD, the most common diagnosis was 

cerebral palsy, diagnosed in 16 of individuals (19%). The diagnoses provided 

by parents confirmed that, overall, the comparison group were likely to have 

severe to profound learning disabilities. No one diagnosis was particularly 

prevalent meaning that the data from the SLD group was unlikely to be 

biased by the presence of one particular behavioural phenotype.

Table 5.1.2:a Diagnoses of the SLD females

Number of cases
Primary
diagnosis/label

One
Diagnosis

Diagnosis 
+ SLD

Diagnosis 
+ other

Diagnosis + 
SLD + other

SLD 18 - 12 -

Angleman Syndrome 1 - - -

Autism 1 4 1 -

Cerebral Palsy 5 7 1 3
Down Syndrome 13 - - -

Tuberous Sclerosis 1 - - -

Unknown 8 - - -

Other 8 - - -

Total no. cases 55 11 14 3

The parents of the individuals in the RS groups were asked to provide the 

diagnosis they had been given. Table 5.1.2:b shows the numbers of cases in
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the RS Child and RS Adult groups with each diagnosis. There was no 

difference in the proportion of individuals with each diagnosis in the two RS 

groups (%̂ (3,199)=.916, p=.821). The majority of cases had a diagnosis of 

classic RS (62%) which was six times more common than a diagnosis of 

atypical RS (seen in just under 10% of RS cases). The proportion of atypical 

cases was lower than one might expect based on the prevalence data 

reported in the literature. However, 23% of parents had just been told RS for 

a diagnosis, it was not known whether these cases had classic or atypical 

RS. In both the RS Child and Adult group the majority of diagnoses had been 

confirmed by Dr. Alison Kerr (78% of RS Child group and 76% of RS Adult 

group).

Table 5.1.2:b Diagnoses of RS individuals

RS Child RS Adult Total
Diagnosis N % N % N %

rtiutiinuiiiiiiiHnuuiuiiinuuRuuc

Classic RS 92 64.3 32 57.1 124 62.3
Probable RS 7 4.9 3 5.4 10 5.0
Atypical, variant or 13 9.1 6 10.7 19 9.5
incomplete RS
Just told RS 31 21.7 15 26.8 46 23.1

5.1.3 Schools attended by RS Child group

The SLD group was recruited from schools for children with severe learning 

disabilities or profound and multiple disabilities. To determine whether the RS 

girls attended similar schools, data were collected on the type of school 

attended. The number and percentage of individuals attending the different 

sorts of schools is presented in Table 5.1.3:a. As expected the individuals in 

the RS group mainly attended schools for children with severe learning 

disabilities or schools for children with profound and multiple disabilities 

(83%). Another 12% were attending other sorts of special schools. Recruiting 

the comparison group from schools for children with severe and profound 

learning disabilities should ensure a similar overall level of ability in the RS 

Child and the SLD group.
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Table 5.1.3:a Type of school attended by RS Child group

Type of school N %
Children with severe learning 
disabilities

88 62.0

Children with profound and 
multiple disabilities

30 21.0

Special schools of mixed ability 8 5.6
Special nursery 4 2.8
Children with mild/moderate 
learning disabilities

3 2.1

Children with physical 
impairments

2 1.4

Other 3 2.1
None as yet 2 1.4
College 2 1.4
Main stream school 1 0.7

5.1.4 Place of residence

Table 5.1.4:a shows where the individuals in the three groups lived. For the 

RS Child and SLD groups, the majority of individuals lived with at least one 

biological parent (93.7% and 88.2% receptively). There was no significant 

difference between the RS Child and SLD groups in terms of where they 

lived (%̂ (6,228) = 8.81, p = .185). Only 55.4% of the RS Adults lived with at 

least one biological parent (55.4%), 41% of the adults lived in various sorts of 

care homes (see Table 5.1.4:b).
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Table 5.1.4:a Where participants lived

SLD RS Child RS Adult
Lives with % % %
Both biological 
parents

67.1 81.1 42.9

One biological 
parent

21.1 12.6 12.5

Foster / adoptive 
parent(s)

7.1 2.8 3.6

Other 4.7 3.5 41.0

Table 5.1.4:b Type of care homes where RS adults lived

Place of residence
NHS home
Voluntary organisation home 
Social services home 
Private home 
Other sort of care home

N %
5.9 
5.7
1.9 

16.6
10.9

5.1.5 Respondent details

In all groups the majority of the respondents were the individuals’ mothers. 

For the RS Child group, 94% of the questionnaires were completed by the 

child’s mother, 3.5% by the father, and 2.5% by a foster parent. For the SLD 

group, 88% of questionnaires were completed by the child’s mother, 8.5% by 

the father, 1% by their sister, and 2.5% by a non-related carer. There was no 

significant difference between the RS Child and SLD groups in the 

respondent for the questionnaires (x^5,228) = 9.87, p = .079). For the RS Adult 

group, 82% of the questionnaires were completed by the individual’s mother, 

12.5% by their father, 3.5% by a non-related carer and 2% by their adoptive 

mother.

Forty-one percent of the RS adults were living in care homes, therefore, for 

this group, the data collected on current behavioural and emotional features 

may not be so reliable as that collected for the girls in the RS Child and SLD
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groups. The parents of the RS Adults living in homes may have less of an 

opportunity to observe their daughters’ behaviour on a daily basis compared 

to those parents whose daughters’ live with them.

5.2 Ethical consideration

Before commencing the recruitment of participants, ethical approval for the 

study was received from the Great Ormond Street Hospital for Children NHS 

Trust and Institute of Child Health Research Ethics Committee. The study 

proposal was also approved by the Rett Syndrome Association UK (RSAUK) 

board of trustees. Copies of the ethical approval letters can be found in 

Appendix B. The RSAUK was not permitted to disclose the names and 

addresses of its members to any third party due to the UK data protection 

law. Therefore, the letters to parents were sent via the RSAUK and the 

names and addresses of parents remained unknown until the parents 

provided them. Consent forms were completed by all of the parents and 

carers who took part in the study.

No formal feedback was given individually to the parents. For the RS groups, 

a summary of the results from the study was published in the UKRSA 

newsletter. For the comparison groups (girls and boys), a summary of 

behavioural and emotional problems was written for their child’s school. The 

report to the school did not identify any individuals by name. An example of a 

school report is presented in Appendix B.

5.3 Recruitment

All measures used in the study were postal questionnaires completed by the 

parents or carers of the children and adults involved. Therefore, it was the 

parents and carers of the participants with RS or severe or profound learning 

disabilities that were recruited into the study.
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RS groups:

The parents of the individuals in the RS groups were recruited via the 

parental support group, the Rett Syndrome Association UK (RSAUK). 

Information letters and reply slips were sent to all parent members of the 

association. The letter provided background information about the study and 

explained what taking part in the study would involve. The reply slip asked 

parents to indicate whether or not they would like to take part in the study. It 

was explained in the letter that if they indicated they did not want to take part 

in the study they would not be contacted again. If parents wanted to take 

part, they were asked to provide their name and address and the age of their 

daughter. It was necessary to know the age of their daughter at this stage so 

that they could be assigned to either the RS Child or RS Adult group and 

sent the appropriate questionnaires. Parents were asked to complete and 

return the reply slip in the pre-paid envelope within two weeks of receiving 

the letter. Packs of questionnaires were sent to all parents who indicated on 

the reply slip they wished to take part in the study. Included in this pack was 

a letter informing parents that we may be conducting a follow-up study at 

some stage in the future. They were asked to indicate on a reply slip whether 

they may be interested in taking part in any further research. The parents 

were asked to return this reply slip with their completed questionnaires. An 

example of the recruitment letter sent to the RS parents can be found in 

Appendix B.

SLD group:

The parents of the individuals in the comparison group were recruited via 

their child’s school. A letter was sent to the head teachers of the six schools 

for children with severe (and profound) learning disabilities in Hertfordshire 

and to three such schools within London (one in Islington, two in Barnet). In 

Hertfordshire there are no schools for children with profound and multiple 

disabilities. Therefore, the children who would attend such schools in other 

areas attend the schools for children with severe learning disabilities. The 

letter informed the head teachers of the overall purpose of the study and 

proposed that the data collected would be used to compile a report for the
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school. The report would provide information on the level and nature of 

behavioural and emotional disturbance in the children who attend the school. 

All the head teachers contacted agreed to take part. Packs, each containing 

questionnaires and a letter of explanation for the parents, were sent to each 

school. The head teacher organised the distribution of these packs to the 

parents. Letters were sent home to parents with their children. For an 

example of the letter sent to the head teachers, refer to Appendix B.

5.4 Response rates 

RS groups:

The RSAUK distributed 406 letters to its parent members. Replies were 

received from 256 parents (63%). Of the parents whom replied, 248 (97%) 

indicated that they would like to take part in the study, questionnaires were 

sent to these parents. Eight parents (3%) returned the reply slip to indicate 

that they did not wish to take part in the study. Completed questionnaires 

were received from 83% (205) of those parents sent questionnaires. Three 

parents returned the questionnaires indicating that they no longer wished to 

take part although they had originally indicated they would. Forty (16%) of 

the questionnaires were not returned. The overall response rate for the RS 

sample was 50.5%. That is, 205 completed questionnaires were received 

from the initial mailing of 406 letters. Six questionnaires were received from 

parents whose daughter did not have a diagnosis of RS. These six 

individuals were excluded from the RS sample leaving a total of 199 

individuals; 143 (72%) children and 56 (28%) adults.

Comparison groups:

The head teachers of the nine schools who agreed to take part in the study 

were sent a total of 665 questionnaires to distribute parents. Completed 

questionnaires were received from 222 parents (33%), 85 (38%) of these 

questionnaires were from parents of females and 137 (62%) were from 

parents of males. Reminder letters were not sent to the comparison group 

parents.
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5.5 Measures

Eight questionnaires were used in the study. Two of these were well- 

validated measures of behavioural disorder for individuals with learning 

disabilities. The other questionnaires were designed for this study. The 

unpublished questionnaires were put together to form a booklet. This booklet 

and the well validated measures are presented in Appendix C.

5.5.1 General behaviour disorder

5.5.1.1 Developmental Behaviour Checklist - Parent Carer Version

This questionnaire was completed for the girls in the RS Child and SLD 

groups. The Developmental Behaviour Checklist (DBC) (Einfeld & Tonge, 

1994) is a 96 item checklist designed specifically for use with children and 

adolescents with learning disabilities (age 18 years or younger). The primary 

care giver version is completed by persons close to the individual with 

learning difficulties, usually the parents. Each item describes a different 

behaviour and is rated 0 (not true), 1 (somewhat or sometimes true) or 2 

(very true) according to how well it describes the individual's behaviour over 

the last six months.

Individual items converge into a total score, which assess overall level of 

behavioural and emotional disturbance, and five sub-scale scores which 

assess particular clusters of psychopathological behaviours. A cut-off of 46 

on the DBC total score had been shown to discriminate between clinical 

cases of behaviour disorder and non-clinical cases (Einfeld & Tonge, 1994).

The sub-scales scores were derived from factor analysis using data from 

individuals with learning disabilities. The first sub-scale is called “Disruptive” 

and it contains 20 items including: abusive, becomes over excited, has 

temper tantrums, implusive, jealous, kicks others, noisy, overly attention 

seeking, stubborn and talks about suicide. The second sub-scale is called 

“Self-absorbed”. It contains 21 items including bangs head, hits self or bites 

self, chews or mouths objects, or body parts, deliberately runs away, eats
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non-food items, flick, taps, twirls objects repeatedly, overactive, restless and 

poor sense of danger. The third sub-scale is called “Communication 

disturbance”. It contains nine items including: confuses the use of pronouns, 

repeats back what other say, repeats same word over and over, and talks too 

much. The fourth sub-scale is called “Anxiety” and it contains 11 items 

including: upset and distressed over small changes in routine or 

environment, irritable, cries easily for no apparent reason, distressed about 

being alone and has nightmares, night terrors or walks in sleep. The fifth 

scale is called “Autistic relating”. It contains 11 items including: doesn't show 

affection, resists being cuddled, aloof, doesn’t respond to others feelings, 

unhappy, avoids eye contact and repeated movements of hands, body or 

head. The final sub-scale is called “Antisocial”. It contains just four items: 

steals, tell lies, refuses to go back to school or workplace, and hides things.

The manual accompanying the DBG provides mean total and sub-scale 

scores for 103 individuals (boys and girls collectively) with severe learning 

disabilities and 20 individuals (boys and girls) with profound learning 

disabilities.

Test-retest reliability was calculated by Einfeld and Tonge (1994) across a 

two week interval for 63 respondents. An intraclass correlation coefficient for 

the total behaviour problem score of 0.83 (95% 01, 0.69 - 0.90) and mean 

correlation coefficients ranging from 0.51 -  0.84 for the sub-scale scores 

indicated satisfactory test-retest reliability. Inter-rater agreement for the total 

score and sub-scale scores were similarly good. The intra class correlation 

for parent-parent agreement on the total score was 0.80 (95% 01, 0.59 - 

0.90) and 0.83 (95% Cl, 0.68 -  0.92) for two carers who knew the individual 

being rated well. For the sub-scales scores, intra-class correlations ranged 

from 0.75 -  0.80 for parent-parent agreement (Einfeld & Tonge, 1994).

Good construct validity has been demonstrated, for example, the internal 

consistency for the total score (Cronbach’s alpha = .94, p<.001) and the sub

scale scores (range of alpha’s = 0.67 -  0.91) were high. Concurrent validity
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was illustrated by comparing clinician ratings of severity of psychopathology 

from patients' files or direct examinations to scores obtained on the DBC. 

Pearson’s correlations for these comparisons were, a=0.66 for clinician-DBC 

agreement when the clinician was using data from files and r=0.81 when the 

clinicians’ assessments was based on direct assessment (Einfeld & Tonge, 

1994). Convergent validity was explored by comparing scores on the DBG to 

scores obtained on other measures assessing the severity of behavioural 

and emotional disturbance. The total behaviour problem score on the DBC 

correlated 0.86 with the total score of items from the Maladaptive Behaviour 

Section of the American Association of Mental Deficiency Adaptive 

Behaviour Scales School Edition (Lambert & Windmiller, 1981). The total 

score on the DBC correlated 0.72 with the total score from the Problem 

Behaviour Section of the Scales of Independent Behaviour (Bruininks, Hill, & 

Morreau, 1988).

A Receiver Operating Characteristics (ROC) analysis indicated that the total 

score from the DBC was able to discriminate well between those individuals 

with learning disabilities classified as either a psychiatric case or a non case. 

The area under the ROC curve was 0.92 which indicated very good 

specificity and sensitivity for the total score. The cut-off of 46 on the total 

score was shown to be the optimal cut-off using this analysis. (Einfeld & 

Tonge, 1994). A copy of the DBC is presented in Appendix C.

5.5.1.2 Aberrant Behavior Checklist - Community Version.

This questionnaire was completed for the individuals in the RS Adult group 

only. The Aberrant Behavior Checklist -  community version (AbBC) (Aman & 

Singh, 1986) contains 58 items that were designed to assess behavioural 

and emotional disturbance in adolescents and adults with learning disabilites 

(over 18 years). The scale can be completed by anyone who has a good 

knowledge of the person being assessed. Each of the 58 items describes a 

behaviour which is rated from 0 (not at all a problem) to 3 (the problem is 

severe in degree) according to the individuals behaviour over the previous 

four weeks. Individual items converge into five sub-scale scores derived from
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factor analysis: Irritability, Lethargy, Stereotypy, Hyperactivity and

Inappropriate Speech.

The “Irritability” sub-scale contains 15 items including items describing self- 

injurious behaviours such as injures self on purpose, deliberately hurts self, 

and does physical violence to self. The other items of the irritability sub-scale 

describe aggressive or annoyed behaviour such as screams inappropriately, 

temper tantrums, irritable, and cries at minor annoyances. The “Lethargy” 

sub-scale contains 16 items which describe inactivity or disinterest in people 

or the environment. For example it contains the items listless, sluggish, does 

nothing but sit and watch others, and sits or stands in one position for a long 

time. It also contains the items seeks isolation from others, withdrawn, 

prefers solitary activities, resists any form of physical contact and shows few 

social reactions to others.

The “Stereotypy” sub-scale contains seven items which describe unusual or 

repetitive movements. Items include meaningless, recurring body 

movements, stereotyped behaviour, moves or rolls head back and forth, and 

rocks body repeatedly. The fourth sub-scale, “Hyperactivity”, contains 16 

items. These items describe over activity and disruptive behaviour including 

excessively active at home or school, boisterous, impulsive, and restless. It 

also contains the items disobedient, disturbs others, uncooperative, and 

disrupts group activities. The final sub-scale called “Inappropriate speech” 

only contains four items: talks excessively, repetitive speech, talk to self 

loudly, and repeats the same word over and over.

The manual accompanying the AbBC provides mean sub-scale scores for 

202 females with learning disabilities (mild, moderate, severe and profound), 

233 adults (male and female combined) with severe learning disabilities, and 

404 adults with profound learning disabilities.

The ABC-Community is based on the original Aberrant Behavior Checklist 

(ABC) (Aman, & Singh, 1986). The original version was developed on a
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sample of adults largely based in Institutions. The wording of the original 

version was amended for the community version and sub-scale items were 

rewritten to make them relevant to the community although their meaning 

remained the same. The amended, community version has been shown to 

have the same factor structure as the original scale for a group of adults 

residing in community homes (Aman, Burrow, & Wolford, 1995) and in a 

community sample of children with learning disabilities (Marshburn & Aman, 

1992). No further psychometric data have been provided on the ABC- 

Community version. However, the original version has been shown to have 

good inter-rater (mean Spearman’s correlation coefficient for all sub-scales 

>0.63) and test-re-test reliability (mean Spearman’s correlation coefficient for 

all sub-scales was 0.98) and good internal consistency (Mean Cronbach’s 

alpha for all sub-scales was 0.91) (Aman & Singh, 1986). Convergent validity 

has been illustrated, for example, by comparing the Fairview Self-Help Scale 

(Ross, 2000), the Vineland Social Maturity Scale (Doll, 1953) and the AAMD 

Adaptive Behaviour Scale (Nihira, Foster, Shellhass, & Leland, 1974) with 

the scores on the ABC. The association of the ABC sub-scales to these 

instruments was assessed using Spearman correlation coefficients. The ABC 

was found to have moderate negative correlations with several adaptive 

behaviour scales suggesting evidence of divergent validity. The relationships 

with the corresponding behaviour problem domains of the adaptive behaviour 

scale provided evidence of convergent validity (Aman, Singh, Stewart, & 

Field, 1985). A copy of the ABC-community is presented in Appendix C.

5.5.2 RS-specific behaviour

This questionnaire was completed for individuals in all three study groups; 

RS Child, RS Adult and SLD. The Rett Syndrome Questionnaire (RSQ) was 

designed for the current study. The aim was to use the RSQ in conjunction 

with the measures of general behaviour disorder to identify RS-specific 

behaviours.

Behaviours and emotions commonly observed in children and adults with RS 

were identified by reviewing the published literature on RS (see Chapter 2). 

There were approximately 40 case reports that contained descriptions of
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behavioural features. These descriptors were extracted and reduced to 110 

items. These 110 items were presented to five clinicians: a speech and 

language therapist, a paediatrician, an occupational therapist, a music 

therapist and a physiotherapist, who were all experienced in the assessment 

and management of children and adults with RS. The clinicians were asked 

to give their opinion on whether the items described behaviours seen 

commonly in girls and women with RS and whether there were any 

behaviours not included. This led to some items being dropped and the 

addition of other items, leaving 100 items. The procedure ensured content 

validity for the items included in the RSQ. The remaining 100 items were 

translated into a parent-friendly language. Seven parents were asked to 

comment on: whether they understood the meaning of all items, whether the 

instructions were understandable, and whether all possible RS behaviours 

were covered by the questionnaire. This lead to further refinement and 

modification of a few of the items and the addition of one item. This also 

provided evidence for the face validity of the RSQ items, i.e. 12 independent 

people thought the items contained in the RSQ described behaviours seen 

commonly in girls and women with RS. The version of the RSQ sent to 

parents to complete contained 101 items.

The presentation format used for the DBC and common to many behaviours 

rating scales, was adopted for the RSQ. Parents were asked to rate each 

item on a three point scale: 0 (not true), 1 (somewhat or sometimes true) or 2 

(very true) according to how well it described the individual's behaviour over 

the last six months. Items described hand movements or hand skills, 

sleeping problems, breathing difficulties, mood disturbances, self-injury, 

social contact and repetitive movements unrelated to the hands. Details of 

the exploration and development of the RSQ are presented in Chapter 8. The 

101-item RSQ was presented in the “Behavioural and Emotional Features” 

section of the questionnaire booklet (see Appendix C).
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5.5.3 Control variable - Physical ability

Level of physical ability was assessed via ratings of the level of hand skill, 

mobility and ability to sit. The format for the scales was based on the British 

Association for Community Child Health (BACCH) Categorisation of Function 

Disability (British Association for Community Child Health and Department of 

Health, 1994). This instrument assesses disability in eleven categories. For 

the purposes of this study just two of these categories were used, mobility 

and hand function. These two BACCH scales are presented in Table 5.5.3:a.

Table 5.5.3:a BACCH scales of mobility and hand function

Severity Mobility Hand function

Mild Walks independently, some Some difficulties, but manages
limitation of function, e.g., independently,
difficulty walking, climbing 
stairs. Poor co-ordination

Moderate Walks with aids or Assistance required for some
assistance only. Intermittent activities some of the time (with
wheel chair use. or without use of aids)

Severe Wheelchair user. May stand Assistance required for most
with support. Manoeuvres activities most of the time (with
self a little in wheel chair or without aids)

Profound Wheelchair user, unable to Unable to operate even simple 
walk. Totally dependent on aids/switch systems. Totally 
carers for mobility in wheel dependent on others
chair

The wording used in the BACCH was amended slightly to make the items 

more applicable to the target populations. For this study, one point was 

added for the walking ability to scale to assess if any individual had no 

limitation in walking ability. For the hand skills scale four points were added. 

Three points were added to determine whether individuals were able to use 

their hands at all, perhaps for involuntary movements such as scratching. 

The three points added were no hand function, able to scratch/rub self but no 

voluntary hand skill, and able to pat object but no pick them up. A further 

point was added at the other end of the scale to determine whether there 

were any individuals with no limitation in hand skill. For the study, data on 

ability to sit was also obtained. To ascertain this information the BACCH
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layout was adopted. Walking ability was assessed on a 5 point scale, a score 

of 1 indicating a complete inability to walk, a score of 5 indicating no 

limitation in ability to walk. Hand function was assessed on a 8 point scale, a 

score of 1 indicating a no hand function, a score of 8 indicating no limitation 

in hand function. Sitting ability was assessed on a 3 point scale, a score of 1 

indicating the individual cannot sit independently, a score of 3 indicating the 

individual can sit independently. Parents were required to assign a level of 

severity for the three physical ability categories. In each category, the 

disability level depends on the child's degree of functioning with or without 

assistance or aids. A few statements were provided for each level of 

disability in each category so that parents could easily decide which level is 

appropriate to assign to their child. The scales were presented in the 

“Current Physical Ability” section of the questionnaire booklet (see Appendix 

C).

5.5.4 Potential correlates of behavioural and emotional features

5.5.4.1 Obstetric complications

To assess obstetric complications, six questions were extracted from the 

Great Ormond Street Hospital questionnaire (Skuse et al., 1997). The 

questions asked about the length of pregnancy, whether there were any 

worries during pregnancy, the nature of the delivery (normal, breech etc.), 

whether there were difficulties during the delivery, how long the baby was in 

hospital and whether the baby was nursed in a special care baby unit. Some 

of these questions had forced choice answers. The questions were 

presented in the “pregnancy, birth and early history” section of the 

questionnaire booklet (see Appendix 0).

5.5.4.2 Early feeding difficulties

To assess early feeding difficulties, three questions were extracted from a 

feeding questionnaire previously used in research on feeding difficulties in 

children with learning disabilities (Reilly, Skuse, & Poblete, 1996). The first 

question asked whether there had been any feeding difficulties during the 

first 12 months. If there were not early feeding difficulties parents were not
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required to answer the other two questions. If there were early feeding 

difficulties, parents were asked whether there were any difficulties in sucking 

during the first 12 months of life, and whether there was any recurrent 

vomiting during the first 12 months. These questions were presented in the 

“Pregnancy, Birth and Early History” section of the questionnaire booklet in 

Appendix C

5.5.4.3 Early development

To gain information on early development parents were asked to answer “yes 

or no” to four questions. The questions asked whether their child was 

developing within the normal range for the first three months of life, between 

3 and 6 months of life, between 6 and 12 month and between 12 and 18 

months. A number of additional questions were asked: what age was their 

child when they suspected something was wrong, what age was their child 

when they knew something was definitely wrong. For the RS groups only, 

parents were asked whether they had seen a lost of skills in their daughter 

and, if so, the age when this loss had occurred. These questions were also 

presented in the “Pregnancy, Birth and Early History section” of the 

questionnaire booklet in Appendix C.

5.5.4.4 Epilepsy

To ascertain whether individuals had experienced epilepsy, parents were 

asked to indicate whether their child had ever experienced fits, whether they 

currently experience fits and whether they were on medication for fits. 

Because epilepsy can start young in RS, this questions were also included in 

the “Pregnancy, Birth and Early History” section of the questionnaire booklet 

(see Appendix C).

5.5.5 Demographics

The first page of the booklet of questionnaires asked for simple demographic 

information and the date of completion. Respondents were asked to give 

their relationship to the individual being rated and their own gender. They 

were asked to indicate whom their child lives with, the diagnosis their child 

had been given, and the date of birth of their child. Date of birth of their child
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and date the questionnaire was completed were used to calculate the 

chronological age of the individuals in the study. These questions were 

included in the “Demographics” section of the questionnaire booklet (see 

Appendix C).

5.6 Procedure

Parents in the RS group were sent a letter via the UKRSA. If they wished to 

take part in the study they completed a reply slip with their name and 

address where to send the questionnaires. The booklet of questionnaires and 

the DBC (RS Child group) or the AbBC (RS Adult group) were sent directly to 

parents or carers. For the comparison groups, the booklet and the DBC were 

sent via their child's school. The names and addresses of the parents of the 

comparison group remained unknown until they returned their completed 

questionnaires.

Included in the pack to parents with the questionnaires was a consent form 

and a letter. The letter explained the purpose of the research study to the 

parents. It explained that just one person needed to complete all of the 

questionnaires. A telephone number was provided in case they had any 

difficulties completing any of the questions. Parents were asked to complete 

the questionnaires within three weeks of receiving them. The letter also 

asked parents to sign and return the consent form along with their completed 

questionnaires. If the questionnaires sent to the parents of the RS groups 

were not received within six weeks, a reminder letter was sent. It was not 

possible to send reminder letters directly to the parents of the comparison 

groups because their names and addresses were unknown.

5.7 Reliability study

Several of the questionnaires designed for the study were new measures 

and therefore reliability had not been established. The primary measure of 

the study was the RSQ and physical ability was an important control variable 

to assess. Therefore, reliability data were collected on both these measures.
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5.7.1 Test-retest reliability

Test-retest reliability data for the Developmental Behaviour Checklist (DBC) 

were collected over a two-week period. Because the format of the DBC was 

adopted for the RSQ it seemed reasonable to collected test-retest reliability 

data for the RSQ over a two-week period also. The test-retest reliability for 

the physical ability measure was collected over the same two-week period.

It was important to determine whether the RSQ and the physical ability 

measure were reliable within both the RS and the SLD group and so the 

reliability study included parents from both groups.

5.7.2 Procedure

Sixty-four RS and 16 SLD parents were selected randomly from those who 

had completed the questionnaires. The RSQ and the physical ability 

questionnaire and an accompanying letter were sent to these 80 parents so 

there would be approximately a two week gap in between each completion of 

both questionnaires. The letter explained the purpose of the reliability study 

and emphasised it was important to complete the second questionnaire 

within two days of receiving it.

5.7.3 Reliability data for physical ability scales

Completed reliability questionnaires were received from 59 parents of 

individuals with RS and 14 parents of children from the comparison groups 

making a total of 73 parents from whom reliability data were received. Thus 

the response rate for the reliability questionnaire was 92% for the RS and 

88% for the SLD group. The average number of days between each 

completion of the questionnaire was 17.00 (S.D., 4.58) for the RS group and 

17.50 (S.D., 4.43) for the SLD group.

The reliability of the RSQ could not be assessed until the questionnaire had 

been developed and a total score and sub-scales had been derived. The 

reliability data for the RSQ are presented in Chapter 8 (Section 8.2.6).
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Table 5.7.3:a presents the intra-class correlation’s for the three physical 

ability scales for the RS group, the SLD group and for both groups combined. 

The test-retest reliability scores were high for each of the measures of 

physical ability. This indicated that the physical ability measures were reliable 

over a two-week period in both the RS and SLD groups

Table 5.7.3:a Test-retest reliability results for physical ability scales

Intra-class correlation
RS girls SLD RS girls + SLD
(n=53) . (n=12) group (n=65)

SCORE r 95% Cl r 95% Cl r 95% Cl
Ability to walk .97 .95 - .98 .98 .93 - .99 .97 .96 - .98
Hand function .98 .97 - .99 .97 .91 - .99 .98 .97 - .99
Ability to sit .90 .85 - .94 1 n/a .92 .88 - .95

5.7.4 Internal consistency of physical ability scales

The physical ability questionnaire assessed three aspects of physical ability: 

ability to walk, ability to sit and hand function ability. It would be easier to 

control for the effects of physical ability in the between group analyses if the 

three physical ability scores could be summed to give a total score. To 

determine whether this was possible, using Cronbach’s alpha the internal 

consistency for a scale comprising the three scores was determined. These 

are presented in Table 5.7.4:a.

Table 5.7.4:a Internal consistency of total physical ability score

Group Cronbach’s
alpha

RS Child .59
SLD .83
RS Child + SLD .67

As a rule of thumb, internal consistency is though to be extremely high if 

alpha is >.9 (reflects a 10% error rate), moderately high if alpha is between .7 

and .9 and acceptable if alpha is >.6 (reflects a 40% error rate). The internal
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consistency was moderately high for both groups combined and for each 

group individually although it was a little lower for the RS group. This was 

likely to reflect an atypical profile of physical ability that can sometimes be 

seen in RS, i.e., good ability to walk paired with poor hand skills. The 

moderate internal consistency scores indicated that the three separate 

measures of physical ability were correlated and it was appropriate to sum 

them in order to derive a total score for physical ability. The three aspects of 

physical ability were measured on different scales. The ability to walk scale 

ranged from 0-5, the hand function scale ranged from 0-8 and the ability to sit 

scale ranged from 0-3. In order to sum them, the scores were z-transformed 

using the mean and the SD for the three scales for the RS Child and SLD 

groups combined. The reason for only including the RS Child and SLD group 

data in the calculation of the means was that physical ability was assessed in 

order to control for any difference specifically between these two groups (see 

section 4.2.2.1). The three z scores were then summed to gain a total 

physical ability score.

136



6 Chapter 6 -  Introduction to results chapters 
and descriptive data for Study 1

6.1 Overview of results

The results are presented in three chapters with each chapter considering a 

different aim of the study. The aim of the analyses presented in Chapter 7, 

was to determine whether the RS groups show a different profile of general 

behaviour disorder compared to other females with severe or profound 

learning disabilities. Chapter 8 presents the analyses conducted on the Rett 

Syndrome Questionnaire (RSQ). The aim of these analyses was to 

investigate whether there are specific behavioural and emotional features 

associated with RS. Finally, Chapter 9 considers variability within the RS 

groups. The aim of the analyses being to establish the extent of within- 

syndrome variability in general behavioural disorder and RS-specific 

behaviours and to explore some factors which may contribute to any 

variability observed. The current chapter presents descriptive data on level of 

physical ability, obstetric complications, early feeding difficulties, early 

development, and epilepsy for the three study groups.

The analyses contained in Chapters 7, 8 and 9 have associated statistical 

issues which need addressing prior to presenting the results. Each chapter

137



begins with a discussion of the statistical issues pertinent to those particular 

analyses and ends with a brief summary and discussion of the findings. A 

more detailed discussion of all the findings is conducted in the final chapter 

of the thesis (Chapter 11).

All analyses were conducted using the SPSS software. In all results 

chapters, p-values are presented to three decimal places. Corrections were 

made to alpha for multiple comparisons (see section 7.2.1.5). If corrections to 

alpha were not needed, the results were taken to be significant at an alpha 

level of .05. The “n” reported for each analysis reflects the maximum number 

of cases with complete data for the variables involved, i.e. missing data 

excluded cases “listwise”.

6.2 Descriptive data

Descriptive data are presented for all three study groups. Data from the RS 

Adults are presented but not included in the statistical comparisons. The 

most important comparisons throughout this thesis were between the RS 

Child and SLD group. It was via these comparisons that behaviours specific 

to RS would be identified. Independent sample t-tests were used to 

determine whether the RS Child and SLD group differed on the level of 

physical ability, the number of obstetric complications, early feeding 

difficulties, early development and epilepsy. For variables that did not 

approximate a normal distribution, the analyses were repeated using non- 

parametric, Mann-Whitney U tests. The results of the Mann-Whitney U tests 

are not reported unless they differed from the results of the t-tests.

6.2.1 Physical ability

Summary statistics for the three physical ability measures and the total 

physical ability score are presented in Table 6.2.1:a. T-tests confirmed that 

the individuals in the SLD group were significantly more able than the 

individuals in the RS Child group in their ability to walk (t(22S) = 4.49, p < .001) 

and their hand function (t(i89) = 7.45, p < .001). There was no significant 

difference between the groups in their ability to sit (t(224) = .10, p = .924). The
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total physical ability score was derived from summing z-scores for the three 

separate physical ability measures (see section 5.7.4). The difference 

between the groups on the ability to walk and hand function scales produced 

a difference in the overall total physical ability score, with the girls in the SLD 

group being significantly more able than the girls in the RS Child group (t(2i 7) 

= 4.14, p < .001). Inspection of the means indicated there was little difference 

between the RS Child and Adult group on the physical ability measures.

Table 6.2.1 :a Level of physical ability

Ability

Range in 
scores

(high = better 
function)

RS Adult RS Child SLD

n Mean
(SD)

n Mean
(SD)

n Mean
(SD)

Walk 0 - 5 55 2.93 142 2.82 85 3.64
(1.25) (1.23) (1.45)

Hand function 0 - 8 55 4.67 141 4.35 81 6.59
(2.59) (2.37) (2.03)

Sit 0 - 3 56 2.48 143 2.67 83 2.66
(71) (.63) (70)

Total physical z-score 55 -.65 140 -.58 79 .85
ability score (2.60) (2.29) (2.75)

6.2.2 Obstetric complications

To examine the range in the length of pregnancy. Figure 6.2.2:a presents 

histograms of the length of pregnancy for the RS Adult, RS Child and SLD 

groups. Examination of the histograms reveals that, on average, the girls in 

the SLD group had a shorter gestation time than the individuals in either of 

the two RS groups. An independent t-test confirmed this to be a significant 

difference (t(98) = 3.56, p = .001). This difference may be due to a number of 

girls in the SLD group having particularly short gestation times. However, the 

median pregnancy lengths also indicated a shorter gestation time for the SLD 

group (39 weeks compared to 40 in the RS child group). There were very few 

individuals born premature (less than 37 weeks gestation) in any group. In 

the RS Child group 12 (8%) of the girls were born before 37 weeks gestation, 

seven of the RS adults (12.5%) and 14 (16%) of the girls in the SLD group 

were born premature.
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Figure 6.2.2;b presents the proportion of each group being born via different 

methods of delivery. In all three groups, the majority of individuals were born 

via a “normal” vaginal delivery. There was a difference between the methods 

of delivery in the RS Child and the SLD group. Compared to the girls in the 

SLD group, significantly more of the girls in the RS Child group were born via 

a “normal” delivery rather than by other methods of delivery (x^i, 223) = 6.27, 

p = .012). Inspection of Figure 6.2.2:b indicates that the RS Child and RS 

Adult did not differ.

Table 6.2.2:a presents the number of worries reported by parents to occur 

during pregnancy and the number of difficulties reported to occur during 

delivery. Overall, the number of reported worries during pregnancy was 

small, ranging from no worries to a maximum of three worries for all three 

groups. An independent t-test confirmed there to be no significant difference 

between the RS Child and SLD group on the number of reported worries 

during pregnancy (t(2i 6) = -1.07, p = .314). There was a significant difference 

between the RS Child and the SLD group on the number of difficulties 

reported to occur during delivery (t(2is) = 2.20, p = .029) with the parents of 

girls in the SLD group experiencing significantly more difficulties. Inspection 

of the means in Table 6.2.2:a indicates that the parents of the RS adults 

reported slightly less worries during pregnancy and difficulties during delivery 

than the parents on the RS girls.

Table 6.2.2:b shows the average number of days the individuals in each 

group stayed in hospital after birth. An independent t-test confirmed that, on 

average, the girls in the SLD group spend a significantly longer amount of 

time in hospital than the girls in the RS Child group (t(79) = 3.93, p < .001). 

However, this may be due to a small number of the SLD cases spending very 

long amounts of time in hospital, six girls in the SLD group (7%) spent longer 

than 100 days in hospital. The median time spend in hospital was four days 

for the girls in the RS Child group and seven days for the girls in the SLD 

group indicating the SLD girls did spend slightly longer in hospital. Inspection
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of the means indicates that the adults with RS spent slightly longer in hospital 

on average than the RS Child group.

Significantly more of the girls in the SLD group (47%) were nursed in a 

special care baby unit compared with the girls in the RS Child group (12%) 

(X̂ (i, 221) = 32.93, p < .001). There was no difference between the proportion 

of the RS adults (13%) and girls with RS nursed in a special care baby unit.

Figure 6.2.2:a Histograms -  Length of pregnancy 
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Table 6.2.2:a Number of worries during pregnancy and difficulties
during delivery

RS Adult RS Child SLD
n Mean

(SD)
Range n Mean

(SD)
Range n Mean

(SD)
Range

Worries during 
pregnancy 
Difficulties 
during delivery

51

43

.33
(.62)
.42

(.54)

0 -3

0 -2

139

137

.47
(.67)
.61

(1.01)

0 -3

0 -7

79

80

.57
(.65)
.94

(1.11)

0 -2

0 -4

Table 6.2.2:b Time in hospital after birth

RS Adult RS Child SLD
n Mean

(SD)
Range n Mean

(SD)
Range n Mean

(SD)
Range

Number days 
in hospital

51 7.37
(7.05)

0 -4 2 137 4.99
(4.53)

0 -3 9 79 24.34
(43.60)

0-210

6.2.3 Early feeding difficulties

Significantly more of the girls in the SLD group (59.8%) were reported to 

have experienced feeding difficulties during the first 12 months compared to 

the girls in the RS Child group (42.6%) (x^i, 218) = 5.99, p = .014). There was 

no difference between the proportion of the RS Child (42.6%) and RS Adult 

(42.6%) groups reported to have experienced feeding difficulties in the first 

12 months. Figure 6.2.3:a presents the proportion of those who had 

experienced feeding difficulties during the first 12 months, who had 

difficulties in sucking and recurrent vomiting. A higher proportion of the SLD 

group were reported to have difficulties in sucking compared to the RS Child 

group (x^(i, 104) = 5.23, p = .022). There was no difference between the 

proportion of the SLD and RS Child group who showed recurrent vomiting 

(x^i. 103) = 3.26, p = .568). Inspection of Figure 6.2.3:a indicates there was no 

difference in the proportion of the RS Child and RS Adult group who had 

experienced these two feeding difficulties.
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Figure 6.2.3:a Feeding difficulties during the first 12 months
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6.2.4 Early development

Parents were asked to indicate whether their child was developing within the 

normal range at four time points (0-3 months, 3-6 months, 6-12 months and 

12-18 months). Figure 6.2.4;a presents the proportion of cases in each group 
reported to be developing within the normal range at each of these time 

points. The Figure shows the pattern of development was quite different for 

the RS groups compared to the SLD group. The majority of the SLD group 

were reported by their parents to be not developing within the normal range 

from 0-3 months onwards. For the RS groups, development according to 

parental report tended to be within the normal range for the first 6 months of 

life. There was a sharp decrease in the proportion of the two RS groups 

reported to be developing within the normal range after six months although 

just under 50% were still reported to be within the normal range between six 

and 12 months. After 12 months, over 80% of the RS cases were reported 

not to be developing within the normal range. The age where abnormalities 

were noticed in the RS Child and SLD groups also reflects a longer period of 

seemingly normal development in girls and women with RS compared to 

other girls with severe to profound learning disabilities.
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Parents were asked to report the age of their child when they suspected 

something was wrong and when they definitely knew something was wrong. 

Table 6.2.4:a presents the mean ages reported by parents. The age where 

parents suspected something was wrong occurred much earlier for the SLD 

group than the RS Child group (t(2oe) = 6.51, p <.001 ). Similarly, the age at 

which parents definitely knew something was wrong occurred much earlier in 

the SLD group than in the RS Child group (t^s) = 4.50, p <.001 ). Inspection of 

the means indicates the ages where the parents of RS Adults suspected 

something was wrong and when they knew something was wrong were later 

than those reported by parents of the RS girls.

The parents of individuals in the RS groups were asked whether they had 

observed a loss of skills in their daughter. Eighty six percent of the RS Child 

group and 90% of the RS Adult group were reported to have shown a loss of 

skills. There was variation in the age at which skills were reported to be lost 

(see Table 6.2.4:b), the range was much wider for the adults with RS. This is 

probably because the data on early development were collected 

retrospectively. For the parents of adults with RS, the age at which skills 

were lost was likely to have occurred at least 16 years prior to completing the 

questionnaire.

Figure 6.2.4:a Early development
100
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Table 6.2.4:a Age of onset of symptoms

Age in years
RS Adult RS Child SLD

n Mean
(SD)

Range n Mean
(SD)

Range n Mean
(SD)

Range

suspected
something
wrong

52 1.37
(0.75)

0 - 3.75 137 1.11
(0.57)

0-2.83 71 .53
(.67)

0 - 3.00

knew
something
definitely
wrong

50 2.05
(1.01)

0 - 5.50 133 1.57
(0.67)

.17-4.25 71 .92
(1.10)

0 - 7.00

Table 6.2.4:b Age at loss of skills in RS groups

Age skills lost in 
years_________

RS Adult RS Child
n Mean Range n Mean Range

(SD) (SD)
49 2.34 2.5-13 13 1.31 0-4.5

(2.41) 1 (0.81)

6.2.5 Epilepsy

Table 6.2.5:a summarises all of the data collected on epilepsy. There was no 

significant difference between the proportion of girls in the RS child and SLD 

group who had experienced fits at some point in their lives 220) = 87, 

p = .351). There was also no significant difference between RS Child and the 

SLD group in the proportion of those individuals who experienced fits at the 

time of the study (x^(i, 123)= 2.59, p = .107). Similarly, there was no significant 

difference between the RS and SLD groups in terms of the proportion 

currently on medication for fits (x^(i, 124)= 1.86, p = .173). Inspection of Table 

6.2.5:a did not indicate substantial differences between the RS Child and 

Adult groups on the proportions who had fits at some point, who currently 

has fits, or are currently on medication for fits.
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Table 6.2.5;a shows the mean age and SDs at which fits started for the three 

groups. Inspection of the means indicated that fits were reported to start 

earlier in the SLD group than in the RS Child group. An independent t-test 

confirmed this to be a significant difference (t(H3) = 6.36, p < .001). There 

appeared to be no difference between the age at which epilepsy started in 

the two RS groups.

Table 6.2.5:a Epilepsy

RS Adult RS Child SLD
n % n % n %

Ever had fits 40 71.4 86 60.1 44 51.8
Currently has fits 28 70.0 69 80.2 27 61.4
On medication 
for fits

34 85.0 68 79.1 28 63.6

n Mean
(SD)

n Mean
(SD)

n Mean
(SD)

Age in years at 
onset of epilepsy

53 4.38
(3.25)

131 3.82
(3.04)

74 1.17
(1.42)

6.3 Chapter summary and discussion

The girls with RS were less physically able than the girls with SLD. They 

were less able to walk and had fewer hand skills. These aspects of physical 

ability are likely to have a direct impact on the presentation of behavioural 

and emotional features assessed by the DBC and RSQ. For example, one 

can predict that if a child cannot walk then they will not be able to run away 

deliberately or if they have little hand skill they may be unable to hit other 

children. In studies with children with learning disabilities, physical ability has 

been found to be related to the presentation of behavioural and emotional 

features (e.g., Chadwick et al. (2000)). Associations between physical ability 

as assessed in the current study, and the DBC and RSQ scores were 

confirmed in Chapters 7 and 8. Therefore, the lower level of physical ability in 

the RS Child group was statistically controlled for in the comparisons with the 

SLD group. This control was necessary to rule out physical disabilities as a
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cause for any of the behavioural and emotional features seen in girls with 

RS.

The girls with RS had fewer obstetric difficulties and early feeding difficulties 

and developed within the normal range for a longer period of time than other 

girls with SLD. These findings are consistent with the literature on RS which 

describes a period of seemingly normal development where skills are 

acquired and no obvious problems are apparent to parents (e.g., 

Engerstrom, 1992; Kerr, 1995; Naidu et al. 1995).

Obstetric complications, early feeding difficulties and length of time for which 

development is in the normal range have been found to be associated with 

later behavioural and emotional features in children with learning disabilities 

(e.g., Cocchi et al., 1984; Dahl et al. 1986; Fortin & Big ras, 1997; Newton, 

1951; Volkmar & Cohen, 1989). However, the indirect impact that these 

factors may have on later behavioural and emotional features assessed by 

the DBC and RSQ is not clear. Unlike physical abilities, these factors were 

not controlled for in the analysis comparing the RS Child and SLD group. The 

potential role these factors play in the presentation of behavioural and 

emotional features was assessed in terms of whether they contribute to 

variability within the RS group. The issue of control variables in behavioural 

phenotype research was discussed in Chapter 3 (see section 3.5.2) and is 

discussed further in Chapter 9 (Section 9.6.5, Discussion).

The age of onset of obvious symptoms in RS is reported to occur between 

six and 18 months of age (Coleman et al., 1988). The obvious onset of 

symptoms often occurs when the acquisition of skills is seen to arrest. 

Engerstrom (1992) reported this arrest in development occurred at an 

average of 11 months (range 5-24 months). The average age parents 

suspected something was wrong (16 months in RS Adult group, 13 months in 

RS Child group) and the average age when they knew something was 

definitely wrong (25 months in RS Adult group, and 19 months in RS Child 

group) in the current study were consistent with the age of onset of obvious
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symptoms reported in the literature. Engerstom (1992) found the age at 

which skills are lost in RS occurred at an average of 19 months in 91 RS 

cases. In the current study, the average age at which skills were lost for the 

girls with RS (16 months) was similar to that reported in the literature. The 

age at which skills were lost for the adults with RS (28 months) was later 

than that reported in the literature.

Seventy-one percent of the adults with RS and 60% of the girls with RS were 

reported to have experienced fits at some point in their lives. This was similar 

to the 70-80% prevalence rate of epilepsy reported in the literature (Coleman 

et al, 1988; Naidu et al. 1986; Nomura et al, 1984). There was no difference 

between the RS Child and SLD groups in the proportion that experienced fits.

Caution needs to be applied to the data collected on early obstetric and 

feeding difficulties, early development, and the presence of epilepsy in the 

past. By necessity, these data have been collected retrospectively. Parents 

may confuse actual events with the literature they have read on RS. There is 

also the problem of the accuracy of the memories about early development. 

In contrast, data on the current status of fits and physical ability did not rely 

on retrospective report but were reports of current functioning. It will always 

be difficult to gain accurate data on girls and women with RS prior to 

regression since the diagnosis is not made until the regression has occurred.

There was variation within the RS group on level of physical ability, number 

of obstetric complications, number of early feeding difficulties, length of time 

for which development appeared in the normal range, age of onset of 

symptoms and not all the individuals with RS experienced fits. The variability 

within the RS group on these factors may play a role in any variability in 

behavioural and emotional features. This possibility is explored in Chapter 9.
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7 Chapter 7 -  Investigation of general profile of 
behavioural and emotional disorder

7.1 Introduction

The aim of the analyses contained in this chapter was to determine whether 

individuals with RS show a different profile of general behavioural and 

emotional disorder compared to others with severe to profound learning 

disabilities. The Developmental Behaviour Checklist (DBG) and the Aberrant 

Behaviour Checklist (AbBC) were both used to address this aim. The results 

from the DBG are presented first, followed by the results from the AbBC.

7.2 Developmental Behaviour Checklist

Developmental Behaviour Checklist (DBG) data were collected on the RS 

Child and the SLD group. To investigate the overall level of psychopathology 

associated with RS, analyses involving the total score from the DBG were 

conducted. Analyses involving the sub-scales of the DBG allowed for an 

investigation into how the RS girls scored on six clusters of behavioural 

disturbance (disruptive, self-absorbed, communication disturbance, anxiety, 

autistic relating and antisocial behaviour) compared to others with severe to 

profound learning disabilities. The total and sub-scale scores obtained by the
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RS Child group were compared to those provided for two normative samples 

and then to the scores obtained by the SLD group. The latter analyses were 

conducted twice: once including the entire RS Child group, and again 

including just those with a diagnosis of classic RS according to parental 

report. This was done to determine whether those with classic RS showed 

the same profile of behavioural disorder as the entire RS group.

Analysis of the individual items of the DBC allowed for an investigation into 

which individual behaviours were significantly more common in the RS Child 

group than in the SLD group. This analysis was limited as some RS-specific 

behaviours may not be included within the DBC items (see Chapter 4). The 

analysis of the RS questionnaire (RSQ) aimed to provide a more accurate 

picture of particular behaviours associated with RS. Therefore, the analysis 

conducted on the individual items of the DBC were done just once using data 

from the entire RS Child group. Before presenting the results of the DBC 

analyses, a number of statistical issues are addressed.

7.2.1 Statistical issues and approach to statistical analysis

1.2A.1 Age

The DBC has been validated for individuals with learning disabilities aged 

between four and 18 years. Neither the RS Child nor the SLD group 

contained individuals aged over 18 years of age. However, both groups 

contained individuals aged younger than four years. In the SLD group there 

were eight individuals (9% of group) and in the RS Child group there were 10 

individuals aged younger than four years (7% of group). These cases were 

excluded leaving 77 individuals in the SLD group and 133 in the RS Child 

group for the analyses conducted on the DBC data.

7.2.12 Missing data

For some individuals, several of the 96 DBC items were not rated. In order to 

minimise the number of individuals with missing data it was decided to 

include only those who had at least 90% of the items rated. In the SLD

151



group, 38 cases (49%) had at least one item not rated but only three of these 

had 10 or more items not rated. In the RS group, 57 cases (43%) had at least 

one item not rated but only three of these had 10 or more items not rated. 

Those cases with 10 or more items not rated were excluded from the sample 

leaving 130 cases in the RS Child group and 74 cases in the SLD. Table

7.2.1 :a shows the number of individuals with items not rated in the RS Child 

and SLD groups.

Table 7.2.1 :a Pattern of missing DBC data

Number 
of items

RS Child 
(n=133)

SLD
(n=77)

not rated n % n %
0 76 57.1 39 50.6
1 32 24.1 20 26.0
2 16 12.0 8 10.4
3 2 1.5 3 3.9
4 2 1.5 2 2.6
5 2 1.5 0 0.0
6 0 0.0 2 2.6

>10 3 2.3 3 3.9

For the vast majority of cases with missing data, there were just one or two 

items not rated. There was no difference between the RS Child and the SLD 

group in the proportion of individuals with items missing (x V  210) = 7.11, 

p = .417). The actual items that were not rated did not appear to follow any 

clear pattern; no one item was missed more frequently than any another. 

Thus, it is unlikely that the missing data caused any bias in the data. It was 

assumed that the missing items were not rated because they did not apply to 

the individual and so these items were assigned a score of zero.

7.2.1.3 Physical ability

As determined in Chapter 6, the SLD group was significantly more able to 

walk and had significantly greater hand function than the RS child group (see 

section 6.2.1). Table 7.2.1 :b shows Person’s correlations between the total 

physical ability score (total of the three standardised physical ability scores.
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see section 32) and the DBC scores in the RS Child and the SLD group. It 

can be seen from the table that the physical ability score correlates positively 

with the majority of the DBC scores in the RS child group and the SLD group. 

This indicates that the more physically able, the higher the behavioural and 

emotional disturbance. Due to this association between physical ability and a 

number of the DBC scores it was very important to control for the level of 

physical ability in the between group analyses. This control was required to 

rule out physical ability as a potential reason for any of the between group 

differences.

Table 7.2.1 :b Correlations between DBC scores and physical ability

RS Child SLD

Total score Pearson Correlation
_ _ _ _ _ _

.367
Sig. (2-tailed) <.001 .002

Disruptive Pearson Correlation .392 .327
Sig. (2-tailed) <.001 .006

Self-absorbed Pearson Correlation .569 .337
Sig. (2-tailed) <.001 .005

Communication Pearson Correlation .291 .311
Disturbance Sig. (2-tailed) .001 .009

Anxiety Pearson Correlation .195 .204
Sig. (2-tailed) .028 .093

Autistic Relating Pearson Correlation .126 -.038
Sig. (2-tailed) .157 .758

Antisocial Pearson Correlation .044 .248
Sig. (2-tailed) .624 .040

7.2.1.4 Parametric vs. non parametric tests

One-sample t-tests were used to compare the ratings achieved by the RS 

Child group on the DBC to those provided for the normative samples in the 

DBC manual (Einfeld & Tonge, 1994). It was not possible to control for the 

effect of physical ability in these analyses.

It was possible to control for the effect of physical ability in the analyses 

comparing the ratings obtained by the RS Child group to those obtained by
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the SLD group. Parametric tests would readily allow for these kinds of control 

analyses. The total score and the sub-scale scores from the DBC 

approximate interval data which would allow for parametric tests to be used. 

One further assumption of parametric tests is an underlying normal 

distribution. The distributions for the DBG scores for the RS Child and SLD 

groups were examined using one-sample Kolmogrov-Smirnov tests for a 

normal distribution (K-S test). The K-S tests were conducted using SPSS, a 

significant result (p-value <.05) indicates that the data do not approximate a 

normal distribution and that parametric tests may not be appropriate to use. 

The results of the K-S tests are presented in Appendix D.

For the RS Child group, the K-S test was significant (p<.05, indicating non

normal distributions) for the disruptive, self-absorbed, communication 

disturbance, and antisocial sub-scales. For the SLD group, the K-S test was 

significant (p<.05) for the communication disturbance, autistic relating and 

antisocial sub-scales. A number of transformations (log, inverse, square root) 

were conducted in an attempt to correct for the positive skew in the 

distributions of these sub-scales. The most successful transformation was 

square rooting. Transforming the data in this way resulted in non-significant 

K-S tests for all variables except for the communication disturbance sub

scale for the RS Child group and the antisocial sub-scale for both groups 

(see Appendix D). In order to determine how the distributions of these 

variables differed from the normal distribution, histograms were plotted 

displaying a normal curve (see Appendix D).

The histograms show extremely positively skewed distributions for the 

communication disturbance and the antisocial subscales. On both these sub

scales many individuals were scoring very low. On the antisocial sub-scale, 

97% of individuals in the RS Child group and 70% of individuals in the SLD 

group did not score and the distributions were J-shaped. For this reason, it 

was decided to re-code this variable into a dichotomous variable; those who 

scored vs. those who did not score. The distribution of the scores on the 

communication disturbance variable for the RS Child group was also much
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skewed, but not J-shaped. There was greater variance in the scores than on 

the antisocial scale with just 28% of RS individuals scoring zero on the scale. 

The distribution for the communication disturbance scores approximated 

normal for the SLD group. For these reasons, it would not have been 

appropriate to re-code the communication disturbance sub-scale into a 

dichotomous variable.

The strategy for data analysis for the DBC total score and all sub-scales 

(apart from the antisocial subscale) was to use parametric tests. Independent 

sample t-tests were used to investigate between group differences without 

controlling for physical ability. One of the assumptions underlying the t-test 

for two independent samples is homogeneity of variance. To assess whether 

the data met this assumption a Levene's Test for equality of variance was 

conducted using SPSS. If this showed the assumption of homogeneity of 

variance was violated, corrections were made to the degrees of freedom. To 

investigate between group differences after controlling for physical ability, 

Analysis of Covariance (AN CO VA) was used. The DBC score (total and sub

scale scores) was entered as the dependent variable, group (RS Child vs. 

SLD) as the independent variable and the total physical ability scores as a 

covariate.

Because the raw scores for the disruptive, self-absorbed, communication 

disturbance and autistic relating sub-scales did not approximate normal 

distributions, the parametric analyses were conducted twice. First on the raw 

data, so that the means and adjusted means could be examined and effect 

sizes could be calculated. Second on the transformed (square root) data. It 

would have been difficult to interpret the means derived from transformed 

data. The results of the analyses on the communication disturbance sub

scale should be interpreted with caution since neither the raw nor the 

transformed scores for the RS Child group approximated a normal 

distribution.
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The antisocial sub-scale was analysed as a categorical variable. Chi squared 

tests were conducted to determine if there was a difference in the proportion 

of cases in the RS and SLD scoring on the sub-scale. In order to control for 

the difference in physical ability between the groups, step-wise logistic 

regressions were conducted. Group (RS Child vs. SLD) was entered as the 

dependent variable; physical ability was entered as the first independent 

variable, and the antisocial sub-scale was entered as the second 

independent variable. Entering physical ability first removes the variance 

between the groups due to the physical ability. One is then able to see how 

well scoring on the antisocial sub-scales differentiates between the RS Child 

and SLD group after physical ability has been taken into account.

Ratings on the individual items of the DBC are ordinal data and non- 

parametric tests (Mann-Whitney U tests) were used to analyse the between 

group differences without controlling for physical ability. In order to control for 

the difference in physical ability between the groups a series of step-wise 

logistic regressions were conducted as with the antisocial sub-scale. Group 

(RS Child vs. SLD) was entered as the dependent variable; physical ability 

was entered as the first independent variable, and the DBC item was entered 

as the second independent variable. One is then able to see how well each 

item differentiates between the RS Child and SLD group after physical ability 

has been taken into account.

7.2.1.5 Multiple comparisons

Multiple comparisons were made on the DBC total and sub-scale scores. 

Comparing between the groups for all these variables increases the risk of 

making a Type I error (i.e., any differences reported may be an artefact of 

making so many comparisons). It was decided not to make corrections to 

alpha for multiple comparisons in these analyses. This reason for this was 

that these analyses were exploratory and the consequence of making strict 

adjustments to alpha could have increased the risk of making a Type II error 

(i.e., missing any differences although they are present). On balance, it was 

more important in the present research to identify potential differences for
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further investigation rather than reduce Type I errors. In the current study the 

sample sizes were quite large. This can lead to statistically significant 

findings that have little clinical significance. Therefore, to determine the 

magnitude of difference between the groups independent of sample size, 

effect sizes were calculated. To put the effect size results in context, 

according to Cohen (1988), an effect of .2 achieved from a t-test can be 

considered small, an effect size of .5 can be considered medium and the 

effect size of .8 can be considered large. An effect of .5 or greater could 

potentially have clinical significance.

There are 96 individual DBC items. As with the analyses conducted on the 

DBC total and sub-scale scores, it was important not to increase the risk of 

making a Type II error (missing effects that are present) by making strict 

corrections to alpha. The analyses were being conducted to confirm whether 

the behaviours reported in the literature as being associated with RS are 

specific RS and so the risk of missing RS-specific behaviours needed to be 

minimised. However, due to the very large number of comparison (96) it was 

necessary to make some adjustment for the possibility of some effects being 

seen by chance (Type I error). Thus, all between group significant 

differences were reported at the p<.01 level rather than the p<.05 level for 

the individual items to minimise Type I errors. Logistic regression analyses 

were used to control for the effect of the physical ability. The resulting odds 

ratios were used to assess how well each item was able to discriminate 

between the RS Child and SLD group.

7.2.2 DBC total and sub-scale scores

7.2.2.1 Comparison of RS Child group with DBC normative samples

The DBC manual (Einfeld & Tonge, 1994) provides data on the proportion of 

cases scoring above the suggested clinical cut-off for significant behavioural 

and emotional disturbance, and the mean ratings obtained for the total and 

sub-scale score. Mean ratings obtained by girls with RS were compared to
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those provided for children (boys and girls) with severe learning disabilities 

(SLD Children, n=103) and children (boys and girls) with profound learning 

disabilities (PLD Children, n=20).

Forty-seven of the RS Child group (36.2%) scored above the suggested cut

off for clinically significant behavioural and emotional disturbance on the DBC 

total score (>46). A very similar proportion (29 cases, 34.5%) of the classic 

RS cases scored above the cut-off (Binomial test, p=.292). The DBC manual 

reports 46.6% of children with severe learning disabilities and 15.0% of 

children with profound learning disabilities score above the cut-off. Thus, the 

RS Child group contained significantly more individuals scoring above the 

cut-off than a group of children with profound learning disabilities (Binomial 

test, p=.011) but significantly less than a group of children with severe 

learning disabilities (Binomial test, p < .001).

Table 7.2.2:a shows the ratings on the DBC total and sub-scale scores 

obtained for the RS Child group alongside those provided for SLD Children, 

PLD Children, and the results from the one-sample t-tests. To make it easier 

to determine where the mean ratings obtained by the RS Child group lay in 

relation to those provided for the two normative samples, mean ratings 

obtained by all three groups are also presented in Figure 7.2.2:a.

In general, the ratings obtained by the RS Child group lay in between those 

provided for SLD Children and PLD Children. Girls in the RS Child group 

were rated significantly higher than the PLD children on all of the DBC scores 

except for the antisocial sub-scale. The girls in the RS Child group and the 

PLD children all showed very little antisocial behaviour and so scored at floor 

level on the sub-scale. The decision to analyse this sub-scale as a 

dichotomous variable may also be appropriate for other individuals with 

profound learning disabilities.

Girls in the RS Child group were rated significantly lower than children with 

severe learning disabilities on the disruptive, self-absorbed, communication

158



disturbance, and antisocial sub-scales. On the anxiety sub-scale, there was 

no significant difference between the ratings obtained by the RS Child group 

and those provided for children with severe learning disabilities. On the 

autistic relating sub-scale the RS Child group was rated significantly higher 

than children with severe learning disabilities. Despite the differences 

between the RS Child group and the scores provided for the children with 

severe learning disabilities there was no difference in the overall level of 

behavioural and emotional disturbance as measured by the DBC total score.
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Table 7.2.2:a Comparison of RS Child group with DBC normative samples

RS
Child

SLD Children PLD Children

(n=130) Mean t P Mean t P
DBC Total 
score

Mean
SD

40.43
18.26

43.10 1.67 .098 26.00 9.01 <.001

Disruptive Mean
SD

6.60
5.31

10.10 7.51 <.001 2.90 7.94 <.001

Self-absorbed Mean
SD

10.12
6.26

14.90 8.71 <001 7.90 4.05 <.001

Communication
Disturbance

Mean
SD

1.52
1.73

4.80 21.64 <.001 0.80 4.78 <.001

Anxiety Mean
SD

5.78
3.47

6.00 .71 .481 3.80 6.52 <.001

Autistic Relating Mean
SD

9.09
3.51

7.00 6.80 <001 8.15 3.06 .003

Antisocial Mean
SD

.04

.23
1.00 47.72 <.001 0.00 1.91 .058
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Figure 7.2.2:a Comparison of RS Child group with DBC normative samples

Q) 25

RS Child
SLD Children

□ PLD Children

■ r0 -

Total score Disruptive Self- Comm. Dist. Anxiety Autistic Antisocial
absorbed relating
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7.2.22 Comparison of RS Child group with SLD group 

As already stated in the previous section, 36.2% of the entire RS Child 

group, and 33.8% of those with classic RS scored 46 or above on the total 

DBC score. Of the SLD group, 25 girls (33.8%) scored above this cut-off. 

Thus, there was no significant difference between the RS Child group and 

the SLD group in the prevalence of clinically significantly behavioural 

disturbance (x^ i.204)= 12, p = .733).

Mean ratings on the DBC total and sub-scale raw scores obtained by the 

girls in the RS Child and the SLD group are shown in Table 7.2.2:b. Also 

presented in this table are the results from the independent t-tests and the 

effect sizes for these comparisons. The RS Child group and the SLD group 

were rated at a similar level on the total score of the DBC indicating a similar 

level of overall behavioural and emotional disturbance. Although there was 

no significant difference in the overall level of behavioural disturbance, there 

were differences between the groups on the sub-scales of the DBC. The girls 

in the SLD group were rated higher than those in the RS group on the 

disruptive and communication disturbance sub-scales. These differences 

were confirmed to be significant by independent sample t-tests. The effect 

sizes for these differences were medium (criteria suggested by Cohen, 1988, 

see section 7.2.1.5). The RS group was rated higher than the SLD group on 

the autistic relating sub-scale. This difference was confirmed to be highly 

significant by independent sample t-tests and the effect size for the 

difference was large (1.24). There was no significant difference between the 

groups on the self-absorbed or anxiety sub-scales. An identical pattern of 

results was seen when the t-tests were conducted using the transformed 

data for the disruptive, self-absorbed, communication disturbance, and 

autistic relating sub-scales of the DBC.

In order to control for physical ability in the between group analyses, a series 

of ANCOVAs were conducted with the total physical ability score entered as 

the covariate. The resulting adjusted means, F and p-values for the main
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effect of group are presented in Table 7.2.2:c. There was a slight reduction in 

the “n” for both groups which reflects the exclusion of a small number of 

cases for which there were incomplete physical ability data.

After controlling for the effects of physical ability, there was still no difference 

between the groups on the total DBC score. This indicates that there was no 

difference in the overall level of behavioural and emotional disturbance 

between the groups after taking into account the lower level of physical ability 

in the RS group.

After controlling for physical ability, two of the between group differences on 

the DBC sub-scales remained. The girls in the RS group were still rated 

significantly higher than the girls in the SLD group on the autistic relating 

sub-scale and the effect size remained large (1.26). This large effect 

remained when the analysis was conducted on the transformed data. The 

girls in the SLD group were rated higher than the girls in the RS group on the 

communication disturbance sub-scale when the analysis was conducted on 

the raw data. However, when the analysis was conducted on the transformed 

data the effect disappeared. The analysis using the transformed data is likely 

to be more accurate for the communication disturbance sub-scale because 

the raw data for the RS Child group were severely skewed. In addition, 

although there was a significant between group difference on the raw data 

when physical ability was taken into account, the effect size was small (0.37).

The effect of the girls in the SLD group being rated higher than the girls in the 

RS group on the disruptive sub-scale disappeared when physical ability was 

taken into account. This indicates that the difference between the groups on 

this sub-scale was accounted for by physical abilities.

When physical ability was controlled for there was no significant between the 

groups on the self-absorbed sub-scale when the analysis was conducted on 

the raw data. However, when the analysis was conducted on the transformed 

data, the RS group scored significantly higher than the SLD group although
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the effect size was small (.28). As with the communication disturbance sub

scale, the analysis conducted on the transformed data is likely to be more 

accurate since the raw data on the self-absorbed scale were skewed. There 

was no significant difference between the groups on the anxiety sub-scale 

when physical ability was taken into account.

Significantly more of the SLD group scored on the antisocial subscale 

compared to the RS group 204) = 30.12, p < .001). Just 3% of the RS 

group scored on this sub-scale compared to 30% of the SLD group. A logistic 

regression was used to control for the effect of physical ability. After 

controlling for physical ability in a logistic regression, scoring on the antisocial 

sub-scale discriminated between the RS and SLD group (p = 2.09, p = .001). 

The odds ratio was 8.10 indicating that scoring on the antisocial sub-scale 

predicted a girl was eight times more likely be in the SLD rather than the RS 

group (95% Cl of the odds ratio = 2.49 -  26.34).
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Table 7.2.2:b RS Child vs. SLD on DBC total and sub-scale raw scores

Raw data
RS Child SLD T-Test Effect

Transformed data (Vx) 

T-Test
(n=130) (n=74) t df P size* t df P

Total score Mean
SD

40.43
18.26

42.44
24.12

6.73 202 .502 .09 N/A

Disruptive Mean
SD

6.60
5.31

10.03
7.22

3.57 119 .001 .55 -3.49 202 .001

Self-absorbed Mean
SD

10.12
6.26

10.59
7.67

4.50 128 .653 .07 .052 129 .959

Communication
Disturbance

Mean
SD

1.52
1.73

3.26
3.54

3.95 93 <.001 .66 -3.86 118 <.001

Anxiety Mean
SD

5.78
3.47

6.14
4.46

.61 124 .546 .09 N/A

Autistic Relating Mean
SD

9.09
3.51

4.59
3.73

8.60 202 <.001 1.24 8.34 108 <.001

fuSLD-fiRS  
f  oSLD + gRS

l 2

165



Table 7.2.2:c RS Child vs. SLD on DBC total and sub-scale scores controlling for physical ability

Raw data

Scores adjusted for 
physical ability^

ANCOVA
(df=1,193)

produced using SPSS ANCOVA
^ S LD -fiR S  
gSLD + oRS

T ransformed 
data (Vx)
ANCOVA
(df=1,193)

RS Child 
(n=127)

SLD 
. (n=69J_

F P Effect
size*

F P

Total score Mean
SD

42.41
19.29

37.61
19.70

2.52 .114 .25 N/A

Disruptive Mean
SD

7.16
5.89

8.85
6.01

3.39 .067 .28 1.84 .176

Self-absorbed Mean
SD

10.86
6.07

9.14
6.20

3.30 .071 .28 5.94 .016

Communication
Disturbance

Mean
SD

1.74
2.46

2.65
2.52

5.64 .019 .37 2.39 .124

Anxiety Mean
SD

5.94
3.85

5.45
3.94

.431 .512 .13 N/A

Autistic Relating Mean
SD

9.09
3.69

4.40
3.75

66.64 <.001 1.26 74.63 <.001
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The same analyses were repeated including just those girls in the RS Child 

group with a diagnosis of classic RS according to parent report. The mean 

ratings obtained by this subgroup are shown alongside those obtained by the 

SLD group in Table 7.2.2:d. The pattern of results was the same as that for 

the entire RS group. There was no significant difference between the girls 

with classic RS and the SLD group on the total behaviour problem score, 

self-absorbed and anxiety sub-scales. The girls in the SLD group were rated 

higher on the disruptive and the communication disturbance sub-scales than 

the girls with classic RS. The girls with classic RS were rated significantly 

higher than the SLD girls on the autistic relating sub-scale. These findings 

were the same whether the analyses were conducted on the raw or 

transformed data.

Table 7.2.2:e shows the adjusted means when physical ability was taken into 

account. Several findings were the same as when the analyses were 

performed using the data from the entire RS Child group. There was no 

significant difference between the ratings achieved by the girls with classic 

RS and the girls in the SLD group on the total DBC score. When physical 

ability was controlled for, the girls with classic RS were rated higher than the 

SLD group on the autistic relating sub-scale. This difference was present 

whether the analysis was conducted on the raw or the transformed data and 

the effect size was large (1.24). The effect of the girls with SLD scoring 

higher on the communication disturbance sub-scale than the girls with classic 

RS disappeared when physical ability was taken into account. This was the 

case whether the analysis was conducted on the raw or the transformed data 

and indicates that the difference between the classic RS and SLD groups on 

the sub-scale was accounted for by the between group difference in physical 

ability. There was also no difference between the groups on the anxiety sub

scales when physical ability was taken into account.

On two of the sub-scales the findings differed from those achieved when the 

entire RS Child group data were used. The effect of the SLD group scoring 

higher than the girls with classic RS on the disruptive sub-scale remained
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after controlling for physical ability when the analysis was conducted on the 

raw data. The effect was not seen to remain when the entire RS Child group 

data were used. With just the classic RS data, the effect did disappear when 

the analyses were conducted on the transformed data. The finding from the 

transformed data is likely to be more accurate indicating that after controlling 

for physical ability there was no difference between the classic RS group and 

the SLD group as was found when the entire RS Child group data were used.

With the entire RS group data, girls with RS were seen to have increased 

self-absorbed behaviours when physical ability was taken into account. With 

just the classic RS data, this effect was not seen. There remained to be no 

difference between the groups on the self-absorbed sub-scales when 

physical ability was taken into account.

As when the entire RS groups data were used, significantly more of the SLD 

group scored on the antisocial sub-scale compared to the classic RS group 

(Fisher’s exact test, x^i, is8) = 20.21, p < .001). Just 4% of the classic RS 

group scored on this sub-scale compared to 30% of the SLD group. A logistic 

regression analysis showed that, after controlling for physical ability, scoring 

on the antisocial sub-scale discriminated between the classic RS and SLD 

group (p = 1.93, p =.005). The odds ratio (OR) was 6.87 indicating that 

scoring on the antisocial sub-scale predicted a girl was nearly seven times 

more likely be in the SLD rather than the RS group (95% Cl of the odds ratio 

= 1.81 -26.08).
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Table 7.2.2:d Classic RS group vs. SLD girls on DBC total and sub-scale raw scores

Raw data I  ransformed data

Classic RS SLD T-Test Effect T-Test
(n=84) (n=74) t df P size* t df P

Total score Mean
SD

38.55
17.49

42.44
24.12

-1.17 156 .243 .19 N/A

Disruptive Mean
SD

5.98
4.67

10.03
7.22

-4.12 122 <.001 .68 -3.81 156 <.001

Self-absorbed Mean
SD

8.98
5.96

10.59
7.67

-1.47 137 .145 .24 -1.00 141 .319

Communication
Disturbance

Mean
SD

1.51
1.83

3.23
3.54

-3.81 106 <.001 .64 -3.67 133 <.001

Anxiety Mean
SD

5.81
3.47

6.15
4.46

-.537 156 .592 .09 N/A

Autistic Relating Mean
SD

8.96
3.31

4.59
3.73

7.80 156 <.001 1.24 8.01 115 <.001

HSLD-^RS  
oSLD + gRS
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Table 7.2.2:e Classic RS group vs. SLD group on DBC total and sub-scale scores controlling for physical ability

Raw data

Scores adjusted for 
physical ability^

Total score Mean
SD

Classic RS 
[n=83) 
41.67 
20.28

SLD
[n=69]
38.14
20.43

ANCOVA
(df=1,149)

1.04 .310

Effect
size*

.17

I  ransformed 
data (Vx)

ANCOVA
(df=1,149)
F P 

N/A

Disruptive Mean
SD

6.81
6.00

9.02
6.05

4.64 .033 .37 2.68 .104

Self-absorbed Mean 10.13 9.43 .405 .525 .11 1.39 .240
SD 6.47 6.52

Communication Mean 1.85 2.65 2.98 .087 .29 1.11 .294
Disturbance SD 2.72 2.75
Anxiety Mean 5.99 5.60 .318 .574 .10 N/A

SD 4.02 4.05
Autistic Relating Mean 8.95 4.47 51.47 <.001 1.22 55.09 <.001

SD 3.65 3.68
estimated marginal means produced using SPSS ANCOVA
^ fiS L D -iiR S

oSLD + oRS \
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7 .2 2 3  Summary of results from analysis of DBC total and sub-scale scores

In comparison to DBC norms

• One third of the RS girls scored above the suggested clinical cut-off for 

behavioural disorder. This was higher than the proportion reported for 

children with profound learning disabilities but lower than the proportion 

reported for the normative sample with severe learning disabilities.

• RS girls showed the same level of overall behavioural disturbance as 

children with severe learning disabilities but more than children with 

profound learning disabilities.

• On the DBC sub-scales, the girls with RS tended to be rated higher than 

children with profound learning disabilities and lower than children with 

severe learning disabilities. The exception to this was on the autistic 

relating sub-scale, where the girls with RS were rated higher than both 

children with severe and profound learning disabilities.

In comparison to the SLD group

• There was no difference between the RS Child group and the SLD group 

in the proportion of individuals scoring above the cut-off for clinically 

significant behavioural disturbance.

• There was no significant difference between the ratings achieved by girls 

with RS and the SLD girls on the total DBC score. This finding remained 

after controlling for physical ability and was present whether the 

comparison was made between the entire RS group and the SLD group 

or between those girls with classic RS and the SLD group.

• The girls with RS did show a different profile of scoring on the DBC sub

scales compared to the girls in the SLD group.

• The most consistent finding was that the girls with RS were rated higher 

than the girls with SLD on the autistic relating sub-scale. This effect was 

large (effect size > 1) and it remained after controlling for physical ability. 

The effect was present whether the analysis was conducted using the 

entire RS group or just those with classic RS.
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• A significantly greater proportion of the SLD group scored on the 

antisocial sub-scale. This effect was large and remained after controlling 

for physical ability (OR = 8.1 for all RS group vs. SLD and 6.7 for classic 

RS vs. SLD).

• The girls in the SLD group were rated higher on the disruptive and 

communication disturbance sub-scales than the RS group. However, 

these two findings were less robust; the effect sizes were medium, and 

the effects tended to disappear once physical ability was taken into 

account.

• The RS girls were seen to show more self-absorbed behaviours when the 

analysis was conducted on transformed data and physical ability was 

taken into account. This effect was not present for the girls with classic 

RS.

• There was consistently no difference between the girls with RS and the 

girls in the SLD group on the anxiety sub-scale.

7.2.3 Analysis of DBC Individual items

Scores on the individual items of the DBC were compared between the RS 

Child and SLD group using Mann-Whitney tests. Logistic regressions were 

conducted to control for the between group difference in physical ability. 

Table 7.2.3:a presents the individual DBC items that were rated higher in the 

RS than in the SLD group according to the Mann-Whitney tests (p<.01). 

Table 7.2.3:b presents the individual DBC items that were rated with similar 

frequency in the RS and the SLD group according to the Mann-Whitney tests 

(p>.01). Table 7.2.3:c presents the individual DBC items that were rated 

higher in the SLD than in the RS group according to the Mann-Whitney tests 

(p<.01). Each DBC item is rated 0 (not true), 1 (sometimes true) or 2 (very 

often true). To gain an idea for how common these behaviours were in each 

group, the percentage of cases for which each item was rated true (rated 

either 1 or 2) was calculated. In Tables 7.2.3:a, 7.2.3:b and 7.2.3:c the items 

are reported in order of most-to-least frequent within the RS Child group.
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Seventeen individual DBC items were rated significantly higher in the RS 

group than in the SLD group (Table 7.2.3:a). Several of the items could be 

thought of as describing repetitive movements: “repeated movements of the 

body, hands or face", “grinding teeth”, “facial twitches and chewing or 

mouthing objects”. A number of other items appear to describe mood 

disturbances: “laughs for no reason”, “rapid changes in mood”, “appears 

unhappy” and “cries easily”. A couple of items seem to describe physical 

problems: “moves slowly, underactive” and “unusual body movements, 

posture or way of walking”.

When physical ability was taken into account in the logistic regression 

analyses (final four columns of Table 7.2.3:a), four items were no longer 

significant predictors of group at the alpha level of .01: “underactive’, “doesn’t 

respond to others feelings’, “anxious’, and “doesn’t show affection’. The p- 

values for these items are highlighted red in the Table 7.2.3:a. The finding 

implies that these behaviours are likely to be related to the physical 

disabilities seen in girls with RS rather than being RS-specific.

Thirteen of the seventeen items continued to discriminate well between the 

RS and SLD after physical ability had been taken into account at an alpha 

level of .01. This indicates these items were seen more frequency in the RS 

group than in other girls with SLD and this was not associated with the 

physical disabilities seen in RS. Thus, these 13 DBC items describe 

candidate RS-specific behaviours. However, several of the DBC items 

describe several behaviours. For example, over breathing is combined with 

vomiting, headaches and complains about being sick for no apparent reason 

within the same DBC item. It is unclear whether the girls with RS show just 

over breathing or the different behaviours included in the same item more 

frequently that the girls with SLD. A more detailed analysis is required to 

determine exactly which behaviours are associated with RS.
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Table 7.2.3:a DBC Items rated higher in the RS Child than SLD group according to Mann Whitney tests (p<.01)

Proportion item 
true (%)

Mann-Whitney
test

Logistic regression

ITEM RS 
Child 
n=130

SLD
n=74

U P OR* 95% Cl for OR P P

Laughs or giggles for no reason 93.8 50.1 2273.0 <.001 4.52 2.67 -  7.64 1.51 <.001
Repeated movements of hands, body 
or face.

93.1 24.3 1035.0 <.001 11.69 6 .15 -22 .25 2.46 <.001

Grinds teeth 88.5 36.5 2028.0 <.001 3.57 2 .2 7 -5 .6 3 1.27 <.001
Hums, whines, grunts, squeals or 
makes non-speech noises

84.6 64.9 3634.0 .002 1.96 1.30 -  2.96 .67 .001

Mood changes rapidly for no apparent 
reason

76.2 41.9 3000.0 <.001 2.92 1.79 -  4.74 1.07 <.001

Facial twitches or grimaces 71.5 16.2 2036.5 <.001 5.59 3 .02 -10 .34 5.59 <.001
Chews or mouths objects, or body 
parts

66.9 45.9 3556.5 .001 2.14 1 .4 6 -3 .1 4 .76 <.001

Appears depressed, downcast or 
unhappy

63.1 42.3 3313.5 <.001 2.42 1.36 -  4.29 .88 .003

Unusual body movements, posture, or 
way of walking

61.5 27.0 2990.0 <.001 3.10 2 .04 -4 .71 1.13 <.001

Moves slowly, underactive, does little, 
e.g., only sits and watches others

60.0 43.2 3660.0 .002 1.65 1 .08 -2 .5 2 .50 .020

*Odds ratio = p(RS Child group) / p(SLD group) Continued on next page
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Table 7.2.3:a continued

Proportion 
item true (%)

Mann-Whitney
test

Logistic regression

ITEM RS
Child

SLD U P OR* 95% Cl for OR P P

Cries easily for no reason, or over 
small upsets

59.2 37.8 3683.0 .002 2.03 1 .29 -3 .20 .71 .002

Doesn’t respond to others feelings, 
e.g., shows no response if a family 
member is crying

55.4 32.4 3742.0 .004 1.70 1 .1 2 -2 .58 .53 .012

Screams a lot 50.0 24.3 3543.0 <.001 2.43 1 .42 -4 .1 5 .89 .001
Overbreathes, vomits, has headaches 
or complains of being sick for no 
physical reason

49.2 10.8 2930.0 <.001 4.65 2 .3 7 -9 .1 0 1.54 <.001

Unrealistically happy or elated 40.8 20.3 3870.0 .005 2.27 1.26 -  4.07 .82 .006
Tense, anxious, worried 40.0 21.6 3930.0 .008 2.21 1 .20 -4 .09 .79 .011
Doesn’t show affection 35.4 14.9 3910.5 .005 2.27 1 .18 -4 .39 .82 .015
*Odds ratio = p(RS Child group) / p(SLD group)
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Forty-four individual DBC items were rated similarly in the RS and the SLD 

group (Table 7.2.3:b). A number of behaviours were commonly observed in 

the RS group: “cannot attend', “poor sense of danger”, “becomes excited” 

etc., were all observed in more than 50% of the RS Child group. However, 

these behaviours were also seen in a similar percentage of the SLD group. 

This indicates that although these behaviours were common in the RS group 

they were not specific to RS. Several of these items described sleep 

behaviour: “sleeps too little”, “sleeps too much”, and “has nightmares”. Other 

items described moods or emotions: “becomes over excited”, impatient”, 

“irritable”, “fears particular situations”, and “whines or complains a lot”. Self- 

injurious behaviours were also described: “hits or bites self, “scratches or 

picks skin”, bites other and bangs head. Finally, several items described 

social behaviours: “avoids eye contact”, “distressed about being alone”, 

“aloof, and “resists being cuddled”.

The results of the logistic regression analyses (final four columns of Table 

7.2.3:b.) showed that controlling for physical ability made little difference to 

the results. Just three of the items discriminated between the RS and SLD 

group after physical ability had been controlled for (p<.01): “has nightmares", 

“under reacts to pain”, and “wanders aimlessly” (the p-values for these three 

items are highlighted in red in Table 7.2.3:b). The lower limit of the 95% 

confidence interval for the odds ratios for these items was >1. This indicates 

that the individuals in the RS group were more likely to show these 

behaviours once physical ability had been taken into account.

A number of behaviours were infrequently observed in both the RS and the 

SLD group: “hallucinates”, “exposes self in public”, “interested in mechanical 

things”, “lights fires”, “inappropriate sexual activity” and “talks about suicide” 

were all seen in less than 10% of each group. This indicates that these items 

of the DBC are rarely seen in girls with severe to profound learning 

disabilities.
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Table 7.2.3:b DBC Items rated similarly In RS Child and SLD group according to Mann-Whltney tests (p>.01)

Proportion item Mann-Whitney
test

Logistic regression

ITEM

Cannot attend to one activity for any length 
of time, poor attention span

RS
Child
84.6

SLD

86.5

U

4765.0

P

.903

OR*

.11

95% Cl for 
OR____

.68 -  1.69

P

.07

P

.770

Poor sense of danger 82.3 83.8 4473.0 .299 1.60 1.02 -  2.52 .47 .042
Becomes over excited 70.0 60.8 4329.0 .197 1.58 1 .00 -2 .50 .46 .051
Aloof, in his/her own world 69.2 58.1 4318.5 .184 1.33 .8 3 -2 .1 3 .29 .231
Easily distracted for his/her task 66.2 75.7 3969.0 .038 .71 .4 7 -1 .0 6 -.35 .091
Under reacts to pain 62.3 48.6 4166.5 .086 1.82 1 .1 5 -2 .87 .60 .010
Stares at lights or spinning objects 59.2 37.8 3984.0 .027 1.13 .74 -  1.74 .13 .566
Sleeps too little. Disturbed sleep 59.2 54.1 4580.0 .541 1.18 .78 -  1.75 .17 .424
Upset and distressed over small changes in 
routine or environment

55.4 48.6 4594.0 .562 1.47 .9 6 -2 .2 7 .39 .079

Impatient 52.3 70.3 4070.0 .050 .92 .62 -  1.39 -.08 .703
Irritable 50.8 51.4 4736.0 .838 1.04 .63 -1 .71 .03 .892
Avoids eye contact. Won’t look you straight 
in the eye

44.6 41.9 4767.5 .906 1.05 .67 -  1.67 .05 .818

Hit self or bites self 41.5 41.9 4795.0 .967 1.20 .81 -1 .7 7 .18 .361
Overall problems with feelings or behaviour 40.8 51.4 4287.0 .149 .86 .56 -  1.32 -.15 .478
Distressed about being alone 38.5 35.1 4809.0 .998 .86 .53 -  1.39 -.15 .529
*Odds ratio = p(RS Child group) / p(SLD group) Continued on next two pages
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Table 7.2.3:b continued

Proportion item Mann-Whitney
test

Logistic regression

ITEM RS Child SLD U P OR* 95% Cl for 
OR

P P

Loss of appetite 36.2 21.6 3975.0 .011 1.91 1.03 -  3.52 .65 .040
Flicks, taps, twirls objects repeatedly 33.8 31.1 4532.0 .408 1.48 .96 -  2.28 .39 .077
Wanders aimlessly 32.3 24.3 4339.0 .147 2.29 1.34 -  3.90 .83 .002
Overactive, restless unable to sit still 32.3 39.2 4506.0 .372 1.13 .70 -  1.82 .12 .620
Resists being cuddled, touched or held 30.8 28.4 4692.0 .716 1.67 .92 -  3.04 .51 .092
Prefers to do things on his/her own. 30.8 36.5 4444.0 .276 1.07 .6 9 -1 .6 6 .07 .771
Has nightmares, night terrors or walks in sleep 30.0 16.2 4111.0 .022 2.94 1 .38 -6 .25 1.08 .005
Eats non-food items e.g., dirt, grass, soap 29.2 32.4 4747.0 .848 1.45 .95 -2 .21 .37 .083
Excessively distressed if separated from 
familiar person

28.5 40.5 4127.0 .042 .66 .4 2 -1 .0 7 -.41 .090

Sleeps too much 28.5 14.9 4138.0 .025 1.45 .78 -  2.70 .37 .241
Scratches or picks his/her skin 27.7 27 4736.0 .816 .14 .86 -  2.28 .34 .175
Fussy eater or has food fads 27.7 31.1 4610.0 .536 .90 .5 6 -1 .4 5 -.10 .665
Like to hold or play with unusual objects, e.g., 
string, twigs; overly fascinated with something, 
e.g. water

25.4 39.2 4186.5 .057 1.01 .68 -1 .51 .01 .950

Fears particular things or situations, e.g., the 
dark or insects

25.4 31.1 4606.0 .520 1.24 .79 -  1.95 .22 .344

Preoccupied with only one or two particular 
interests

24.6 37.8 4308.0 .122 .98 .64 -  1.50 -.02 .936

*Odds ratio = p(RS Child group) / p(SLD group) Continued on next page
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Table 7.2.3:b continued

Proportion item Mann-Whitney
test

Logistic regression

ITEM RS
Child

SLD U P OR* 95% Cl for 
OR

P P

Smells, tastes or licks objects 23.1 28.4 4562.5 .420 1.14 .93 -  1.80 .13 .566
Covers ears or is distressed when hears 19.2 29.7 4266.5 .068 .80 .4 9 -1 .3 2 -.22 .390
particular sounds
Bites others 19.2 21.6 4663.5 .605 1.00 .59 -  1.70 -.00 .996
Bangs head 19.2 23 4644.0 .561 1.08 .63 -  1.85 .08 .775
Whines or complains a lot 19.2 35.1 4073.0 .016 .78 .4 5 -1 .3 2 -.26 .342
Stands to close to others 14.6 24.3 4330.5 .078 .93 .55 -  1.59 -.07 .797
Gorges food. Will do anything to get food. 11.5 9.5 4693.5 .593 1.75 .88 -  3.45 .56 .109
Sees, hears something which isn't there. 8.5 8.1 4808.0 .992 1.08 .50 -2 .31 .07 .852
Hallucinates
Masturbates or exposes self in public 7.7 10.8 4663.0 .461 .98 .40 -  2.37 -.02 .958
Overly interested in looking at, listening to, or 
dismantling mechanical things

2.3 6.8 4598.5 .121 .57 .1 3 -2 .3 9 -.57 .439

Refuse to go to school, activity centre or 1.5 8.1 4496.0 .021 .59 .1 6 -2 .1 9 -.53 .426
workplace
Lights fires 0.8 1.4 4781.5 .680 .65 .09 -  4.65 -.43 .671
Delusions: has a firmly held belief or idea that 0.8 5.4 4587.0 .040 .28 .0 3 -2 .8 6 -.19 .281
can’t possibly be true
Talks about suicide 0.0 0.0 4810.0 1<.001 N/A
Inappropriate sexual activity with another 0.0 2.7 4680.0 .060 N/A
*Odds ratio = p(RS group) / p(SLD group)
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Thirty-five items were endorsed significantly more frequently in the SLD than 

in the RS group according to the Mann-Whitney tests (see Table 7.2.3:c). 

Most of these behaviours were observed in low frequency within the RS 

group with 24 of the items being seen in less than 10% of the RS cases. Six 

of the items were seen in more than 25% of the RS group but were 

significantly more frequent in the SLD group. For example, 38% of the RS 

group were noted to prefer the company of adults rather than children of their 

own age. Thus, this behaviour was common in the RS group but was even 

more common in the other girls with severe learning disabilities. Again this 

shows that not all behaviours seen commonly in RS are RS-specific.

When physical ability was controlled for in the logistic regression analyses, 

19 of the 35 items no longer predicted group membership; (the p-values for 

these items are highlighted red in Table 7.2.3:c). This indicates that the 

differences between the groups were accounted for by physical abilities. The 

items that remained significant predictors of group mainly described 

emotions, such as “jealous”, “easily led”, “attention seeking”, and “impulsive”. 

The results indicate that girls with RS do not exhibit these sorts of emotions 

to the same extent as some other girls with severe to profound learning 

disabilities.
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Table 7.2.3:c DBC Items rated higher in the SLD than RS group

Proportion item Mann-Whitney
test

Logistic regression

ITEM RS
Child

SLD U P OR* 95% Cl for 
OR

P P

Prefers the company of adults or younger 
children. Doesn’t mix with his/her own age 
group.

37.7 56.8 3868.5 .010 .75 .5 0 -1 .1 2 -.29 .157

Noisy or boisterous 29.2 48.6 3775.0 .003 .71 .4 3 -1 .1 5 -.35 .158
Has temper tantrums , e.g. stamps feet, 
slams doors

27.7 59.5 3298.0 <.001 .62 .40 - .96 -.48 .030

Jealous 23.1 52.7 3407.0 <.001 .48 .27 - .82 -.74 .008
Throws or breaks objects 20 41.9 3803.0 .002 .82 .49 -  1.38 -.20 .449
Gets obsessed with an idea or activity 16.9 39.2 3784.5 .001 .77 .4 8 -1 .1 4 -.31 .171
Stubborn, disobedient or uncooperative 16.2 56.8 2867.5 <.001 .37 .22 - .64 -.99 <.001
Easily led by others 14.6 51.4 3119.0 <.001 .51 .32 - .81 -.67 .004
Overly attention seeking 14.6 41.9 3424.0 <.001 .35 .20 - .63 -1.04 .001
Kicks, hits others 12.3 37.8 3644.0 <.001 .65 .39 -  1.08 -.44 .096
Shy 10.8 32.4 3733.0 <.001 .42 .20 - .87 -.86 .020
Deliberately runs away 9.2 32.4 3670.0 <.001 .44 .21 - .91 -.82 .027
Over affectionate 9.2 48.6 2878.0 <.001 .23 .11 - .45 -1.47 <.001
Impulsive, acts before thinking 9.2 37.8 3410.0 <.001 .36 .19- .69 -1.02 .002
*Odds ratio = p(RS Child group) / p(SLD group) Continued on next two pages
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Table 7.2.3:c continued

Proportion item Mann-Whitney
test

Logistic regression

ITEM

Repeats the same word or phrase over and 
over

RS
Child
6.2

SLD

40.5

U

3133.0

P

<.001

OR*

.33

95% Cl for 
OR

.18- .60

P

-1.12

P

<.001

Tries to manipulates or provoke others 5.4 20.3 4083.5 .001 .44 .17 -1 .11 -.82 .083
Switches lights on and off, pours water over 
and over, or similar repetitive activity

4.6 33.8 3418.0 <.001 .38 .20 - .72 -.97 .003

Soils outside toilet through toilet trained. 
Smears or play with faeces

4.6 18.9 4118.0 .001 .57 .26 -  1.23 -.57 .154

Lacks self-confidence, poor self-esteem 3.8 14.9 4280.0 .005 .55 .22 -1 .41 -.60 .212
Urinates outside toilet although toilet trained 3.1 12.2 4369.0 .010 .30 .0 8 -1 .1 7 -1.19 .083
Confuses use of pronouns e.g. uses “you” 
instead o f‘T.

3.1 20.3 3989.5 <.001 .50 .24 -  1.05 -.69 .067

Speaks in whispers, high pitched voice, or 
other unusual tone or rhythm

2.3 12.2 4336.0 .004 .35 .11 -  1.16 -1.05 .086

Very bossy 2.3 23 3817.0 <.001 .31 .07 - .66 -1.56 .007
Arranges objects or routine in strict order 2.3 31.1 3409.5 <.001 .17 .05 - .53 -1.79 .003
Abusive. Swears at others 2.3 12.2 4336.0 .004 .51 .1 8 -1 .4 7 -.68 <.001
Talks to self 1.5 24.3 3704.0 <.001 __ .16 .04 - .65 -1.85 .011
*Odds ratio = p(RS Child group) / p(SLD group) Continued on next page
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Table 7.2.3:c continued

Proportion item 
true (%)

Mann-Whitney
test

Logistic regression

ITEM RS
Child

SLD U P OR* 95% Cl for 
OR

P P

Repeats back what others say like an echo 1.5 25.7 3658.0 <.001 .26 .10- .67 -1.35 .005
Thoughts are unconnected. Different ideas 
are jumbled together with meaning difficult to 
follow

0.8 18.9 3942.0 <.001 .25 .06 - .98 -1.39 .047

Talks too much or too fast 0.8 14.9 4130.5 <.001 .17 .02 -  1.22 -1.76 .079
Strips off clothes or throws clothes away 0.8 28.4 3488.5 <.001 .13 .03 - .53 -2.04 .005
Hides things 0.8 23 3739.0 <.001 .07 .01 - .54 -2.61 .011
Steals 0 6.8 4485.0 .003
Says can do things not capable of 0 18.9 3900.0 <.001
Tells lies 0 9.5 4355.0 <.001
*Odds ratio = p(RS Child group) / p(SLD group)
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7.2.3.7 Summary of results of analysis on individual items of DBC

• Thirteen of the 96 DBC items were found to be significantly more common 

in the RS Child group and remained to be able to discriminate well 

between the RS and SLD group once physical ability had been taken into 

account. The behaviours described in the 13 DBC items are likely to be 

associated with RS rather than to the level of learning or physical 

disabilities experienced by girls with RS. The items describe candidate 

RS-specific behaviours. Further work is required to determine precisely 

which behaviours are RS-specific.

• After physical ability had been controlled for, 64 of the 96 DBC did not 

differentiate between the RS Child and SLD group. Some of these 

behaviours were seen with very low frequency in both groups. Items seen 

in higher frequency in both groups describe behaviours that are likely to 

be associated with the severe level of learning disabilities rather than be 

specific to RS.

• These analyses demonstrate that not all behaviours seen commonly in 

RS are RS-specific. This finding supports the current investigation to 

determine which behaviours reported in the literature to be associated 

with RS, are RS specific.

• Caution has to be taken when interrupting the results from the individual 

item analyses, as there were many comparisons. Although corrections 

were made to alpha, some effects might have occurred by chance.

7.2.4 Comparison of RS Child group with children with autism

The most robust finding from the comparisons made between the RS Child 

and SLD group was the RS Child group scoring significantly higher on the 

autistic relating sub-scale. Autistic symptoms have been reported in the 

literature to be associated with RS (Mazzocco et al., 1998; Nomura & 

Segawa, 1990; Percy et al, 1988; Tsai, 1992), although other studies have 

found it easy to differentiate between RS and autism (Olsson & Rett, 1985; 

Olsson & Rett, 1987; Olsson, 1987; Percy et al, 1988, see section 2.3.4). An 

investigation into what the high score on the autistic relating sub-scales by
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the RS group represents may help shed light on this previous literature. In 

the combined comparison groups (boys and girls) there were 25 boys and 

seven girls who had a diagnosis of autism (based on parental report). In 

order to determine how high the girls in the RS Child group were scoring on 

the autistic relating sub-scale, the ratings of the girls in the RS Child group 

were compared to the ratings of this group of children with a diagnosis of 

autism (Autism group). This was a post-hoc opportunistic analysis based on 

the presence of the 32 cases with a diagnosis of autism in the combined 

comparison groups.

7.2.4.1 Confounding variables

There was a large effect of gender on all of the DBC sub-scales (see section 

5.1) and 27 males were included in this analysis. Therefore, in addition to 

controlling for physical ability as done in the previous DBC analyses, is was 

necessary to control for the effect of gender.

7.2.4.2 Parametric vs. non-parametric tests

As with the previous DBC analysis, one sample K-S tests were conducted to 

determine whether the data from the DBC scores for the autistic comparison 

group approximated a normal distribution (the results of the K-S tests are 

presented in Appendix D). Just one of the K-S tests was significant and this 

was for the antisocial sub-scale. As in the previous analyses on the DBC, 

scores on the antisocial sub-scale were recoded into a dichotomous variable. 

Due to the non-normal distribution in the RS Child data for the disruptive, 

self-absorbed, communication disturbance and autistic relating sub-scales, 

the analyses for these scores was conducted on the raw and transformed 

data (Vx). Analysis of the DBC total and sub-scales scores was conducted in 

the same way as the analyses between the RS Child and SLD group. 

Independent t-tests were used to compare between the RS and Autism group 

and ANCOVAs were used to control for physical ability and gender. For the 

individual items, Mann-Whitney U tests were used and a series of logistic 

regression analyses were used to control for physical ability and gender.
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7.2.4.3 DBC total and sub-scale scores

The mean ratings for the DBC total score and each of the DBC sub-scales 

achieved by the girls in the RS Child group and the Autism group are 

presented in Table 7.2.4:a.

Examination of the means indicates that the girls in the RS Child group were 

rated as having less overall behavioural disturbance and were rated 

significantly lower on all of the DBC sub-scales than the children in the 

Autism group. The exception to this was on the autistic relating sub-scale, 

where the girls in the RS Child and the children in the autism group were 

rated at a similar level. Independent sample t-tests confirmed that the RS 

Child group was rated significantly lower on all DBC scores except on the 

autistic relating sub-scale where there was no significant difference between 

the groups. These findings remained after controlling for gender and level of 

physical ability in a series of ANCOVAs (see Table 7.2.4:b). The resulting 

effect sizes for the significant differences between the RS and Autism group 

were all large (>.8). This indicated that the children in Autism group were 

being rated much higher than the girls in the RS Child group on the total DBC 

score, and all sub-scales of the DBC except on the autistic relating sub-scale.

Conducting the analyses on the transformed data for the disruptive, self- 

absorbed, communication disturbance and autistic relating produced the 

identical findings. The pattern of findings was also the same when 

comparisons were made between the RS Child group and just the seven girls 

with a diagnosis of autism.

Significantly more of the Autism group scored on the antisocial sub-scale 

compared to the RS Child group (Fisher's exact test, x^i. 162) = 43.01, 

p < .001). Just 3% of the RS group scored on this sub-scale compared to 

44% of the Autism group. Physical ability was taken account of in a logistic 

regression analysis. The resulting odds ratio was 129 (95% Cl = 5.7 -  2925) 

indicating that scoring on the antisocial sub-scale predicted a case was 129
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times more likely be in the SLD rather than the Autism group (95% Cl of the 

odds ratio = 1.81 -26.08).

In order to summarise the findings from this RS vs. autism analysis, Figure 

7.2.4:a presents the raw mean scores achieved on the DBC for the RS Child 

group, the Autism group and the remaining girls with SLD who did not have 

autism. In general, those with RS were rated similarly to the SLD group 

without a diagnosis of autism except on the autistic relating sub-scale. On 

this sub-scale, the girls with RS were rated at a similar level to the group of 

children with a diagnosis of autism.
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Table 7.2.4:a RS Child group vs. Autism group on DBC total and sub-scale raw scores

Raw data
RS Child Autism T-Test Effect T-Test
(n=130) (n=32) size*

t df P t df P
Total score Mean

SD
40.43
18.26

71.47
24.03

-6.84 40 <.001 1.47 N/A

Disruptive Mean
SD

6.60
5.31

13.56
6.69

-6.29 160 <.001 1.16 -5.93 160 <.001

Self-absorbed Mean
SD

10.12
6.26

21.47
7.42

-8.85 160 <.001 2.10 -7.89 160 <.001

Communication Mean 1.52 5.81 -6.86 35 <.001 1.66 -9.16 160 <.001
Disturbance SD 1.73 3.43
Anxiety Mean

SD
5.78
3.47

9.59
4.50

-5.23 160 <.001 .95 N/A

Autistic Relating Mean
SD

9.09
3.51

9.03
3.67

.087 160 .931 .02 .112 160 .911

^ jiA ut — jiRS  

(  oAut +  gRS
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Table 7.2.4:b RS child group vs. Autism group on DBC total and sub-scale scores controlling for physical ability and 
gender

means produced using SPSS ANCOVA
jjA ut —  /uRS 

oAut +  gRS

Raw data T ransformed 
data (Vx)

Scores adjusted for 
physical ability and gender^

ANCOVA
(df=1,155)

ANCOVA
(df=1)

RS Child 
(n=127)

Autism
(n=32)

F P Effect
size*

F P

Total score Mean 41.55 65.40 10.13 .002 .82 N/A
SD 23.55 34.83

Disruptive Mean 6.12 13.21 9.14 .003 .83 5.59 .019
SD 6.86 10.13

Self-absorbed Mean 11.26 16.30 4.72 .031 .56 2.74 .100
SD 7.30 10.77

Communication Mean 1.60 5.56 20.24 <.001 1.15 12.48 .001
Disturbance SD 2.77 4.10
Anxiety Mean 5.49 10.54 11.77 .001 .88 N/A

SD 4.64 6.86
Autistic Relating Mean 9.04 9.01 <.001 .986 .01 .064 .800

SD 4.58 6.75
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Figure 7.2.4:a DBC scores - RS vs. Autism group and SLD girls without autism

25
80 -

0) 40

Total score

■ RS Child 
□ Autistic
■ SLD girls not autistic

Disruptive Self- Comm. Dist. Anxiety Autistic 
absorbed relating

Antisocial
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7.2 A  A  Analysis of the individual DBC Items of the autistic relating sub-scale

There was no significant difference on the autistic relating sub-scale score 

between the RS Child and the Autism group. It is possible that the total score 

for the autistic relating sub-scale is made up differently for the RS Child and 

Autism group. To investigate which behaviours contributed to the same level 

of scoring on the sub-scale, the profile of scoring on the eleven individual 

items was investigated. Table 7.2.4:c shows the percentage of individuals in 

the RS Child and Autism group (males and females) reported to show each 

of the eleven items. Mann-Whitney U tests were used to confirm whether 

there was a significant difference between the RS Child and the Autism 

group. The percentage of SLD girls who did not have a diagnosis of autism 

reported to show each of the eleven items is also presented in Table 7.2.4:c. 

The reason for including this group was to compare the frequency of these 

behaviours in the RS Child group to that in a group of girls with severe to 

profound learning disabilities without a diagnosis of autism (according to 

parent report). Mann-Whitney U tests were used to compare the RS Child 

group to this group of girls with SLD who did not have a diagnosis of autism. 

To make it easier to examine the differences between groups, the 

percentage of individuals in each group rated as showing each of the 

behaviours is presented in Figure 7.2.4:b

Five of the individual items were rated significantly higher in the RS than in 

the Autism group: “repeated movements”, “facial twitches”, “unhappy”, “under 

active” and “sleeps too much”. These individual items were also rated higher 

in the RS group than in the group of girls with SLD without a diagnosis of 

autism except for “sleeping too much” where there was no difference. It 

appears that these behaviours were associated more with RS than autism or 

severe learning disability.

Three of the individual items were rated higher in the Autism group than in 

the RS group: “aloof, “avoids eye contact” and “doesn’t respond to others 

feelings”. Just one of these behaviours, “aloof, was also rated higher in the
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RS group than in the group of SLD girls without autism. The other two 

behaviours (“avoids eye contact” and “doesn’t respond to others feelings”) 

were rated with similar frequency in the RS and the SLD group without 

autism. It seems the behaviours “avoids eye contact” and “doesn’t respond to 

others feelings” were associated more with autism than RS or severe 

learning disability.

Three behaviours were rated with the similar frequency in the RS and the 

Autism group: “resists being cuddled”, “laughs for no reason” and “doesn’t 

show affection”. These three items were rated significantly higher in the RS 

than in the SLD girls without autism. It appears that these behaviours were 

associated with autism and RS rather than SLD.
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Table 7.2.4:c Individual items of the Autistic relating sub-scale - RS girls vs. sub-sample of children with a 

diagnosis of autism;

RS girl 
n=130

Autistic
n=32

Mann-Whitney

RS vs. Autistic

SLD not 
autistic 
n=67

Mann-Whitney

RS vs. SLD not 
autistic

ITEM % cases 
item true

% cases 
item true

u P % cases 
item true

u P

Repeated movements of 
hands, body or head

93.1 71.9 1347.5 <.001 20.9 821.0 <.001

Facial twitches 71.5 34.4 1215.5 <.001 14.9 1772.5 <.001
Unhappy 63.1 34.4 1567.5 .015 28.4 2858.5 <.001
Underactive 60.0 25.0 1344.0 .001 41.8 3222.0 .001
Sleeps too much 28.5 3.10 1548.0 .002 16.4 .812.5 .056
Aloof 69.3 96.9 1110.5 <.001 53.7 3617.0 .032
Avoids eye contact 44.6 90.6 963.5 <.001 37.3 4077.5 .405
Doesn’t respond to others 
feelings

55.4 81.3 1611.0 .036 28.3 3188.5 .001

Resists being cuddled 30.8 46.9 1710.0 .061 26.9 4151.0 .498
Laughs for no reason 93.9 93.8 1730.0 .095 47.7 1841.0 <.001
Doesn’t show affection 35.3 37.5 1974.0 .596 12.0 3383.0 .001
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Figure 7.2.4:b Individual items of autistic relating sub-scale

100 RS Girl 
□  Autistic 

SLD not autistic

A® *0

AO /
r

To determine the effect of physical ability and gender on the ratings of the 

individual items of the autistic relating sub-scale, a number of logistic 

regression analyses were carried out. In these analyses, group (RS vs. 

Autism, or RS vs. SLD not autistic) was entered as the dependent variable. 

Physical ability and gender were entered as predictor variables in the first 

step of the regression. The DBC item was then entered as a predictor 

variable at the second step of the regression. This was done to determine 

whether the item could discriminate between the groups once physical ability 

and gender had been taken into account. Table 7.2.4:d shows the results of 

the regression analyses.

Once physical ability and gender had been controlled for, none of the autistic 

relating sub-scale items could differentiate between the RS and the Autism 

group. Once physical ability had been taken into account, all except three of 

the autistic relating items could discriminate between the RS and SLD group, 

showing the behaviours were more frequent in the RS group. The three items 

that could not discriminate between the girls RS and girls with SLD without
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autism were “sleeps too much”, “aloof, and “avoids eye contact”. The results 

indicate that these three behaviours are related to severe learning disabilities 

in general rather than RS or autism, whereas the other eight behaviours are 

related to RS and autism rather than severe learning disabilities.
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Table 7.2.4:d Logistic regression analysis on individuals items of autistic relating sub-scale

RS vs. SLD RS vs. SLD not autistic

ITEM OR* 95% 01 for P P OR* 95% 01 for P P
OR OR

Repeated movements of hands, 9.42 .55-162 .34 2.24 .123 13.92 6 .87 -28 .18 2.63 <.001
body or head 
Facial twitches 3.35 .51 -21 .85 1.21 .207 6.67 3 .38 -13 .15 1.90 <.001
Unhappy .48 .07 -  3.45 -.73 .469 2.89 1 .56 -5 .3 7 1.06 .001
Under active 1.11 .2 4 -5 .1 2 .10 .895 1.78 1 .14 -2 .7 7 .58 .011
Sleeps too much 1004 .00- 1095 6.91 .916 1.37 .74 -  2.55 .32 .313
Aloof .07 .00 -  2.33 -2.60 .139 1.61 .98 -  2.66 .48 .061
Avoids eye contact .45 .07 -  2.69 -.83 .373 1.22 .7 5 -1 .9 7 .20 .423
Doesn’t respond to others feelings .25 .0 3 -1 .9 8 -1.38 .190 1.97 1 .26 -3 .1 0 .68 .003
Resists being cuddled 2.42 .25 -  22.94 .88 .442 2.02 1 .03 -3 .96 .70 .041
Laughs for no reason 2.56 .16 -39 .84 .94 .503 5.48 3 .1 0 -9 .6 9 1.70 <.001
Doesn’t show affection .12 .01 -  2.54 -2.14 .173 3.62 1 .57 -8 .37 1.29 .003

*Odds ratio = p(RS Child group) / p(aut or SLD group)
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7.2.4.5 Summary of comparison of RS Child with autism group

• On the autistic relating sub-scale girls with RS scored at the same level 

as the group of children with a diagnosis of autism according to parental 

report.

• Before accounting for differences in physical ability and gender, the RS 

group showed a different profile of scoring on the 11 individual items of 

the scale compared to those with a diagnosis of autism.

• Once physical ability and gender were taken into account, none of the 11 

autistic relating items could differentiate between girls with RS and 

children with a diagnosis of autism. This implies that the different profile of 

scoring on the items seen in the RS and the autistic group was accounted 

for by differences in physical ability and gender.

• Eight of the 11 items differentiated between girls with RS and girls with 

SLD without autism. Thus, the reason why RS girls were rated the same 

as the autistic children on these eight items was unlikely to be related to 

their severe level of learning disability.

• There were three items where the girls with RS, children with autism and 

girls with SLD looked similar. This suggests that these particular items 

were related to level of learning disability rather than to autism or RS.

• In order to follow-up the question of the association between RS and 

autism a second study was carried out. See chapter 10 for the 

background, method, and results of this second study.

7.3 Aberrant Behaviour Checklist

7.3.1 Statistical issues

There was no comparison group for the RS Adult group. The manual that 

accompanies the Aberrant Behaviour Checklist Community version (AbBC) 

provides mean ratings on the five sub-scales for a number of different 

normative samples (Aman & Singh, 1994). Three of these normative samples 

were chosen as comparisons for the adults with RS. The ratings achieved by
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the RS adults were compared to those provided for 202 females with learning 

disabilities. The problem with this comparison was that the normative group 

contained females with all ranges of learning disability, including mild and 

moderate. The ratings achieved by the RS adults were also compared to 

those provided for 233 adults (male and female) with severe learning 

disabilities (SLD) and 404 adults with profound learning disabilities (PLD). 

One sample t-tests were used to compare the ratings obtained by the RS 

adults to those given for the three normative samples. It was not possible to 

control for physical ability in these analyses.

There are 58 items in the AbBC. Twenty-four of the 56 RS adults had at least 

one of the items not rated. As with the DBC data, it was decided to include 

just those individuals who had at least 90% of the items rated in order to 

minimise the amount of missing data. Six of the 56 adult RS cases had more 

than six items missing. These six cases were deleted from the analysis. Of 

the remaining cases with missing items, one had five items missing, two had 

2, 3, and 4 items missing and 11 had just one item missing. Each item not 

rated was assigned a score of zero assuming the item did not apply. The 

final analysis was conducted on 50 RS adults.

7.3.2 Comparison of RS Adult group with AbBC norms

Table 7.3.2:a shows the mean ratings obtained by the RS adults on the five 

AbBC sub-scales compared to the mean ratings provided for the three 

normative samples. To make it easier to see where the RS adults lie 

compared to the other groups Figure 7.3.2:a also presents the means for all 

of the groups.

The RS adults are rated significantly lower on the hyperactivity, irritability, 

and inappropriate speech sub-scales than both the SLD and PLD groups and 

the females with learning disabilities. This indicates the RS adults were 

significantly less hyperactive and less irritable than adults with severe or 

profound learning disabilities and females with learning disabilities in general.
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On the lethargy sub-scale, the RS adults scored similarly to the PLD group, 

and higher than the SLD group. They also scored higher than the females 

with learing disabilites in general although this effect did not reach statistical 

significance. On the stereotypic behaviour sub-scale, the RS adults scored 

similarly to adults with PLD and higher than those with SLD and females with 

learning disabilities.
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Table 7.3.2:a Comparison of RS Adult group with AbBC normative samples

RS Adult

Females with learning 
disabilities (n=202)

t-test

Adults severe learning 
disability (n=233)

t-test

Adults profound learning 
disability (=404)

t-test
(n=50) Mean t P Mean t P Mean t P

Irritability Mean
SD

5.90
6.11

12.07 -7.15 <.001 11.51 -6.50 <.001 10.11 -4.88 <.001

Lethargy Mean
SD

10.66
8.80

8.45 1.78 .082 6.87 3.04 .004 10.26 .321 .746

Stereotypic
behaviour

Mean
SD

5.54
3.65

3.60 3.76 <.001 3.42 4.11 <.001 5.12 .814 .420

Hyperactivity Mean
SD

5.60
6.86

10.68 -5.24 <.001 10.79 -5.35 <.001 11.75 -6.34 <.001

Inappropriate
speech

Mean
SD

.62
1.44

2.05 -7.02 <.001 2.58 -9.62 <.001 1.38 -3.73 <.001
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Figure 7.3.2:a Comparison of RS adult group with AbBC normative samples
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7.3.3 Summary of comparison of RS Adults with AbBC normative

samples

• The RS adults showed a different profile of scoring on the sub-scales of 

the Aberrant Behaviour Checklist compared to three different norm 

groups.

• The RS adults were rated significantly lower on the irritability, 

hyperactivity and inappropriate speech sub-scales than adults with severe 

and profound learning disabilities, and females with a range of learning 

disabilities.

• In terms of stereotypic behaviour and lethargic behaviour, the RS adults 

scored similarly to adults with profound learning disabilities, which meant 

they scored higher than the adults with severe learning disabilities and 

higher than females with a range of learning disabilities.

• The effect of physical ability on the RS adults' profile of scoring could not 

be assessed.

• No norms were provided for the individual items of the AbBC, Therefore, 

these analyses could not be conducted.

7.4 Discussion

This is the first study of RS to employ the use of a well-validated measure of 

behavioural disorder. By comparing scores obtained by girls and women with 

RS to those obtained by others with severe to profound learning disabilities 

(SLD), it was possible to determine whether a specific profile of behavioural 

disorder is associated with RS.

7.4.1 Level of behavioural disorder

As shown by ratings on the DBC total score, girls with RS had the same level 

of behavioural disorder as other girls with SLD. Just over one third of the girls 

with RS had clinically significant levels behaviour disorder, a very similar 

proportion to the girls with SLD. These findings suggest that girls with RS are 

no different from other girls with SLD in terms of the proportion who may 

require clinical services for behavioural disorder.
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7.4.2 Profile of behavioural disorder in girls with RS

Ratings on the DBC sub-scale showed the girls with RS had a different 

profile of behavioural disorder that the other girls with SLD. They had fewer 

disruptive and antisocial behaviours, less communication disturbance, and a 

greater number of autistic relating behaviours. The correlations between the 

total physical ability score and the aspects of behavioural disorder assessed 

in the DBC indicated the more physically able girls had greater levels of 

behavioural disorder. This was not specific to RS but was evident in the other 

girls with SLD.

Controlling for the lower level of physical ability in the girls with RS produced 

different findings. The effect of the RS girls scoring higher on the disruptive 

and communication disturbance sub-scales disappeared. This suggests 

lower levels of these behaviours were seen in the girls with RS due to them 

being less physically able. One can predict why a lower ability to walk and a 

lack of hand skills might lead to a lower frequency of disruptive behaviours. If 

someone is unable to walk they will not be able to kick others, or have such 

noticeable temper tantrums where doors are slammed and feet are 

stamped.They will not be able to run and may show fewer overactive 

behaviours. If they have little hand skill, they may be unable to hit 

themselves, or to throw or break objects.

Most of the items in the communication disturbance sub-scale describe the 

misuse of speech. Girls with RS are known to have little, if any speech (See 

Chapter 1). Not having speech precludes them from having any disordered 

speech, and so it was expected that they would score lower on the 

communication disturbance sub-scale that other girls with SLD. The measure 

of physical ability taken in the study is likely to be an approximate measure of 

the overall level of functioning. Therefore, it is understandable that once the 

RS girls' lower level of physical ability was taken into account there was no 

longer a difference between the groups on the communication disturbance 

sub-scale.
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When the lower level of physical ability of the girls with RS was taken into 

account, the girls with RS had a greater number of self-absorbed behaviours 

than the girls with SLD. Physical ability is likely to impact directly onto the 

self-absorbed behaviours. For example, if a person who cannot walk or has 

few hand skills they would not be able to deliberately run away, or eat non

food items. The girls with RS scored just over one third of a standard 

deviation higher than the SLD group. This indicates that although there was a 

statistical difference between the groups on this sub-scale, there was still 

great overlap in the groups' scores. Therefore, the higher levels of self- 

absorbed behaviour in girls with RS is unlikely to have clinical significance

The girls with RS scored very low on the antisocial sub-scale and controlling 

for physical ability made little difference. Just three percent of the RS group 

scored above zero on the sub-scale compared to 30% of the SLD group. 

This indicates that girls with RS do not show behaviours such as stealing, 

lying, hiding things or refusing to go to school although these behaviours are 

seen in some other girls with SLD.

The most robust finding was that girls with RS had many more autistic 

relating behaviours that the other girls with SLD. The magnitude of the 

difference between the RS and SLD group on the autistic relating sub-scale 

was large (over one standard deviation) and controlling for physical ability 

made little difference. This finding was interesting given the reports of the 

overlap between autism and RS in the literature (e.g., Olsson & Rett, 1985; 

Olsson & Rett, 1987; Mazzocco et al., 1998; Percy et al., 1988, see section

2.3.4 for a summary of the literature). Although the finding from the study 

could be taken as support for an overlap between autistic symptoms and RS 

there are methodological difficulties with using the DBC to investigate this 

issue. These difficulties are discussed below in Section 7.4.5.

Girls with RS had the same level of anxiety as girls with SLD and this was 

still the case after the difference in physical ability had been taken into 

account. Episodes of anxiety associated with self-injurious behaviour.
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general distress, and a frightened expression have previously been reported 

in RS (Sansom et al., 1993). The anxiety sub-scale of the DBC describes 

behaviours such as being upset or distressed over small changes in routine, 

being irritable, crying for no reason and being distressed about being alone. 

Thus, it is not clear whether the episodes of anxiety described by Sansom et 

al., are being assessed by the anxiety sub-scale of the DBC. However, the 

results of the current study suggest that symptoms of anxiety are no more 

frequent in girls with RS than in other girls with SLD.

In summary, girls with RS show a different profile of behavioural disorder to 

other girls with SLD characterised by fewer disruptive and antisocial 

behaviours, less communication disturbance, and greater autistic relating 

behaviours. The physical disabilities associated with RS seem to underlie 

some aspects of this behavioural profile but not all of it. There is evidence for 

an RS-specific profile of behaviour which comprises greater autistic relating 

and fewer antisocial behaviours.

7.4.3 Profile of behavioural disorder in adults with RS

Analyses of the sub-scales from the Aberrant Behaviour Checklist (AbBC) 

allowed for an investigation into the profile of behavioural disorder in adults 

with RS. No comparison group was recruited for the study and so scores 

obtained by the RS adults were compared to those provided for normative 

samples.

The adults with RS had a different profile of behavioural disorder than other 

adults with severe and profound learning disabilities. They had less irritability, 

hyperactivity and inappropriate speech than adults with severe learning 

disabilities and adults with profound learning disabilities. They had greater 

amounts of stereotypy and lethargy than other adults with severe learning 

disabilities but the same level of these behaviours than other adults with 

profound learning disabilities.

The irritability sub-scale contains items describing self-injurious behaviours, 

irritable and aggressive behaviours. Within the DBC, self-injurious
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behaviours are included in the self-absorbed sub-scale, irritable behaviours 

in the anxiety sub-scale, and aggressive behaviours in the disruptive sub

scale. Prior to controlling for physical ability, girls with RS showed fewer 

disruptive behaviours than the girls with SLD, but showed the same amount 

of self-absorbed and anxiety behaviours. Without looking at the individual 

items of the AbBC sub-scales it was not possible to determine precisely 

which aspects of irritable behaviour were seen less frequently in adults with 

RS. An individual item analysis of the AbBC was not possible due to the lack 

of normative data.

The hyperactively sub-scale contains items describing overactive behaviours. 

Such behaviours are described in the disruptive DBC sub-scale. The finding 

that adults with RS had less hyperactive behaviours is consistent with the 

finding of less disruptive behaviour in girls with RS. The inappropriate speech 

sub-scale assesses the misuse of speech. The finding of less inappropriate 

speech in the RS adults is consistent with the finding of less communication 

disturbance in girls with RS. Thus, in comparison to others with severe or 

profound learning disabilities, girls and adults with RS have a lower 

frequency of disruptive and overactive behaviours, and have less 

inappropriate speech. For the girls with RS, the lower frequency of disruptive 

behaviour and communication disturbance seemed to be associated with 

their physical difficulties. The possibly that the lower level of irritability, 

hyperactivity, or inappropriate speech was associated with the physical 

disabilities in the RS adults could not be assessed.

The lethargy sub-scale contains items describing a disinterest in people and 

environment. The findings suggest the adults with RS are more lethargic than 

other adults with severe learning disabilities to the level seen in other adults 

with profound learning disabilities. These sorts of behaviours were not really 

covered within the DBC except in the autistic relating sub-scale, which 

assessed aloof behaviour and not responding to other people's feelings.
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The stereotypy sub-scale assesses repetitive body movements, abnormal 

movements, odd behaviour, movements of head, and hands, shaking and 

rocking. The findings from the AbBC suggest that stereotypic behaviours are 

no more common in adults with RS that in other adults with profound learning 

disabilities although they are more common in RS than in other adults with 

severe learning disabilities. This was surprising since stereotypic hand 

movements are the most predominant of the behaviours associated with RS 

(Elian & Rudolf, 1996; Kerr et al., 1987; Nomura & Segawa, 1992), they 

comprise one of the necessary diagnostic criteria. Body rocking has been 

found to be associated with RS (Coleman et al, 1988; Percy et al. 1988). The 

study showed that stereotypies in general are no more common in women 

with RS than in other adults with profound learning disabilities. It was not 

possible to determine whether certain stereotypies are seen in high 

frequency in the RS adults.

A limitation of the analyses conducted on the AbBC is the reliance on the 

normative samples for a comparison group, individuals with RS are reported 

to have severe to profound learning disabilities (e.g., Fontanesi & Haas, 

1988; Perry et al., 1991 Woodyatt & Ozanne, 1994). It is unclear which of the 

two AbBC normative samples would make the best comparison for RS, 

adults with severe, or adults with profound learning disabilities. The clear 

findings from the AbBC analyses are lower levels of irritability, hyperactivity 

and inappropriate speech in the RS adults compared to both adults with 

severe and profound learning disabilities. The effects of the physical 

disabilities associated with RS could not be controlled for. Therefore, it is not 

known whether the profile of behaviour disorder seen in adults with RS is 

RS-specific or is related to the physical disabilities.

7.4.4 Classic and atypical cases of RS

Forty-six of the RS girls did not have a diagnosis of classic RS according to 

parent report. Excluding these cases resulted in one different finding on the 

self-absorbed sub-scale. When physical ability was taken into account the 

girls with classic RS had the same amount of self-absorbed behaviours as 

the other girls with SLD. When the entire RS data were used a greater
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number of self-absorbed behaviours were seen when physical ability was 

taken into account. However, the effect size for the difference indicated that 

the finding was unlikely to have clinical significance. The lack of a difference 

between the classic RS and SLD group on this sub-scale supports the 

conclusion that there is little clinical difference in the amount of self-absorbed 

behaviour shown by girls with RS and other girls with SLD.

It was not possible to compare classic and atypical RS in this study. Some 

atypical cases show a milder profile of symptoms than those with classic RS 

(Hagberg & Rasmussen, 1986; Suzuki et al., 1986 Percy et al., 1987) whilst 

some show a more severe profile of features (Goutieres & Aicardi, 1986; 

Hanefeld, 1985). To conduct an investigation into the difference between 

classic and atypical cases detailed diagnostic information would be required 

to determine why each case had a diagnosis of atypical RS. This depth of 

information was not available in the current questionnaire study.

7.4.5 Autistic relating behaviours

The finding of the girls with RS having more autistic relating behaviours than 

other girls with SLD is interesting given the reports of an association between 

RS and autism (e.g., Mazzocco et al., 1998; Nomura & Segawa, 1990; Percy 

et al, 1988; Tsai, 1992). The overlap between RS and autism has not been 

widely accepted. Although RS is currently classified as part of the Pervasive 

Developmental Disorders in the diagnostic manuals (DSM IV and ICD-10) 

there has been, and still remains, controversy surrounding this classification 

(Gillberg, 1994; Rutter, 1994; Tsai, 1992).

The finding that girls with RS scored over one standard deviation higher on 

the autistic relating sub-scale than other girls with SLD could be seen as 

support for an overlap between the symptoms of autism and RS. To 

investigate the significance of the high RS score on the sub-scale, girls with 

RS were compared to a group of children with SLD and a diagnosis of autism 

according to parental report. Girls with RS had the same level of autistic 

relating behaviours as the group of children with autism. It was not the case 

that the girls with RS showed the same profile of behavioural disorder as
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children with autism. Girls with RS scored over one standard deviation lower 

than the children with autism on the total DBC score, and the disruptive, 

communication disturbance, anxiety, self-absorbed and antisocial sub

scales. Controlling for the difference in physical ability and gender between 

the RS and autism group did not change these findings. It was possible that 

the same overall score on the autistic relating sub-scale in the RS and 

autistic group masked differences between the groups on individual autistic 

relating behaviours.

To investigate which particular behaviours contributed to the high autistic 

relating sub-scale score in RS, the frequencies of the 11 individual items 

within the RS and autism group were compared. After physical ability and 

gender had taken into account, none of the eleven items could differentiate 

between girls with RS and children with autism. Logistic regression analyses 

showed eight of these behaviours could differentiate between girls with RS 

and girls with SLD without a diagnosis of autism, and that the behaviours 

were more frequent in the RS group. This indicates that these eight 

behaviours are not seen in all girls with SLD but are specific to RS and 

autism. Three of the eleven behaviours could not differentiate between girls 

with RS and girls with SLD without autism: sleeps too much, aloof, and 

avoids eye contact. This suggests that these three behaviours are seen in all 

girls with SLD, having RS makes no difference.

There are limitations to the method employed here for answering the RS and 

autism debate. Firstly, the comparison group of children with autism was 

small and was extracted from the comparison samples post-hoc, it contained 

males and the diagnosis of autism was gained from parental report. 

Secondly, the DBC autistic relating sub-scale was not prospectively 

developed to assess behaviours characteristic of persons with autism. It was 

developed via a factor analysis of behaviours seen in individuals with 

learning disabilities in general. The label “autistic relating" was given to the 

factor in an attempt to describe the items loading onto the factor. Thus, it is 

likely that some behaviours characteristic of autism are not included within
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the autistic relating sub-scale which limits its capacity to assess autistic 

behaviour in RS. A second study was conducted to investigate further the 

overlap between autistic symptoms and RS (see Chapter 10).

7.4.6 Individual behaviours

Analyses of the individual items of the DBC was done to determine which of 

the items assess RS specific behaviour. After controlling for physical ability, 

16 of the 96 items were found to differentiate between the RS and SLD 

group, and be more frequent in the RS group. These 16 DBC items contain 

behaviours that are potentially specific to girls with RS.

There was overlap between the behaviours described in these 16 RS- 

specific DBC items and the behaviours described in the literature. There was 

also overlap between some of these behaviours and the diagnostic criteria 

for RS. There are well accepted necessary and supportive criteria for classic 

RS and a model containing inclusion and supportive criteria has been 

proposed for the delineation of variant RS cases from other disorders (see 

Chapter 1).

Stereotypic hand movements are frequently mentioned in the literature, by 

definition all females with classic RS show stereotypic hand movements 

(RSDCW, 1988) and hand stereotypies are also one of the inclusion criteria 

for variant RS. One of the DBC items describes “repeated movements of the 

hands, body or face" and so could taken as describing the stereotypic hand 

movements. Hyperventilation has been found to be common in RS 

(Cirignotta et al. 1986; Glaze et al. 1987b; Kerr & Julu, 1999) and is one of 

the supportive criteria for classic and variant RS. The DBC item “over 

breaths, vomits, has headaches or complains about being sick for no 

apparent reason” could be taken as describing the hyperventilation reported.

Poorly co-ordinated gait movements are described in the literature (e.g. 

FitzGerald et al., 1990b) and are one of the necessary diagnostic criteria for 

classic RS. Gait apraxia is included in the supportive criteria for variant RS. 

An “unusual body movements, posture, or way of walking” was confirmed to
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be significantly more frequent in girls with RS than in girl with SLD regardless 

of the lower physical ability of the RS girls.

Teeth grinding, laughing for no apparent reason, and screaming a lot were 

described by three of the 16 RS-specific items. These behaviours currently 

form part of the supportive criteria for the variant delineation model of RS. 

The current study confirms that these behaviours may help to delineate girls 

with RS from girls with SLD.

The remaining RS-specific behaviours described in the 16 DBC items were 

further repetitive movements (facial grimacing, chewing or mouth objects) 

and further mood disturbances (appearing depressed, down cast or unhappy, 

hums, whines non-speech noises, mood changes rapidly, cries easily for no 

reason, and unrealistically happy). These behaviours are not frequently 

mentioned in the RS literature (see Chapter 2) and they are not currently 

included in diagnostic criteria for classic or variant RS. The findings from this 

study suggest that these behaviours could help differentiate girls with RS 

from other girls with SLD but it is not possible to say exactly which 

behaviours might make useful additions to the diagnostic criteria. Many of the 

DBC items describe more than one behaviour (e.g., “over breathes, vomits, 

has headaches or complains about being sick for no apparent reason") and 

so it is not possible to determine precisely which behaviours are specific to 

RS. Analysis of the RSQ data will provide a more detailed examination of the 

behaviours associated with RS.

By comparing the frequency of behaviours in girls with RS to girls with SLD it 

was also possible for the first time to determine which behaviours seen in 

girls with RS are equally common in other girls with SLD. Sansom et al. 

(1993) reported girls with RS suffer from periods of anxiety. Girls with RS 

were found to be no more tense, anxious, or worried than other girls with 

SLD. Girls with RS have been described as showing withdrawn behaviours 

(Coleman et al, 1988), having poor eye contact, expressionless face, and 

having a complete indifference or little interest in person or objects (see
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Chapter 2). In the current study, girls with RS were no more aloof or in their 

own world than the other girls with SLD and they did not avoid eye contact 

any more frequently.

A number of sleeping problems are described in the literature, including night 

wakings, waking early, not going to sleep at night, and day time naps (e.g. 

Coleman et al, 1988; McArthur & Budden, 1998; Piazza et al, 1990; Sansom 

et al 1993; Segawa & Nomura, 1992). Girls with RS were found to sleep too 

little, have disturbed sleep, and sleep too much no more frequently that the 

girls with SLD. However, they were found to have nightmares, night terrors or 

walk in their sleep more often than girls with SLD. This suggests that it is the 

night wakings that are RS-specific rather than sleeping problems in general.

There are some reports of self-injurious behaviours being associated with RS 

(Coleman et al., 1988; Sansom et al., 1993). All items describing self-injury in 

the DBC e.g., “hits or bites”, “self, bangs head”, “bites others, kicks or hits 

others” were found with equal frequency in the RS and comparison group.

The use of a comparison group also allowed for the investigation of 

behaviours less common in girls with RS than in other girls with SLD. Girls 

with RS were found to show less of certain emotions such as jealousy, 

stubbornness, being over affectionate, bossy and abusive. The lower 

frequencies of these behaviours were not due to the lower level of physical 

ability in the girls with RS.

In addition to many behaviours being included within one item, there were 

two limitations to the DBC individual item analysis to inform about behaviours 

specific to RS. First, some of the behaviours described in the literature as 

being associated with RS, such as breath holding and body rocking were not 

covered in the DBC items. Second, the DBC was only collected on girls with 

RS. Given that individuals with RS go through a number of developmental 

stages (Engerstrom, 1990) it is possible that behavioural features change
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with age and the 16 items determined to be specific to girls with RS may not 

apply to adults with RS.

Despite these limitations the analysis of the DBC individual items indicates 

that not all behaviours seen in girls with RS are RS-specific. Some are 

related to the severe learning disabilities associated with RS and others 

appear to be related to the severe physical disabilities associated with RS. 

Several DBC items were found to describe RS-specific behaviour but further 

detailed analyses are required to determine precisely which behaviours are 

specific to RS.

7.4.7 Summary

This was the first study to investigate the presence of general behavioural 

disorder in RS using well-validated measures. The findings indicate girls with 

RS show the same level of behavioural disorder as other girls with severe or 

profound learning disabilities. This does not mean that one should not 

consider different intervention strategies for girls with RS. Findings suggest 

girls and adults with RS have a different profile of behaviour disorder than 

other females with SLD. The physical disabilities associated with RS underlie 

some but not all of this profile. For the girls with RS, there was evidence for a 

specific profile of behaviour disorder characterised by a lower frequency of 

antisocial behaviours and an increased frequency of autistic relating 

behaviours. There was also evidence to suggest that particular repetitive 

movements, mood disturbances, and an unusual posture are RS-specific 

behaviours. However, not all behaviours seen frequently in girls with RS are 

RS-specific. For example, self-injurious behaviour, general sleeping 

problems, and anxiety were no more frequent in girls with RS than in other 

girls with severe to profound learning disabilities
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8 Chapter 8 -  Investigation of RS-specific 
behaviours: RS Questionnaire

8.1 Data analysis rationale and structure of chapter

The aim of the analyses on the Rett Syndrome questionnaire (RSQ) was to 

determine whether there are behaviours seen significantly more frequently in 

females with RS then in other females with severe and profound learning 

disabilities regardless of the level of physical ability (RS-specific behaviours). 

Analysis of the individual items from the DBC provided an idea as to the 

individual behaviours associated with RS but further investigation was 

required to ensure that no RS-specific behaviours went un reported.

The RSQ was completed for all three study groups: girls with RS (RS Child 

group), adults with RS (RS Adult group), and girls with severe to profound 

learning disabilities in general (SLD group). To determine which behaviours 

were specific to RS, individuals with RS needed to be compared to other 

individuals with severe to profound learning disabilities. As there was no 

comparison group for the adults with RS, the group comparisons on the RSQ 

were conducted using data from the RS Child and SLD groups. Ratings on 

the RSQ achieved for the adults with RS are compared to those achieved for 

the girls with RS in Chapter 9.
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The analysis of the RSQ data proceeded in five stages. The aim was to 

develop the RSQ to a final version and provide evidence that this final 

version assessed RS-specific behaviour using psychometric principles. To 

follow is a brief overview of what these five stages entailed. The exact details 

of the analyses (including the parameters used to determine which items of 

the RSQ remained for the later stages of analysis) are provided throughout 

the chapter.

In the first stage, an individual-items analysis was conducted. The data from 

the 101 items of the RSQ were ordinal; therefore, Mann-Whitney tests were 

used to determine which items were rated significantly higher in the RS than 

in the SLD group. Only those items rated significantly higher in the RS group 

were retained for the second stage of the analysis. In the second stage, item- 

total correlations were conducted. The rationale for this was that the total 

score from the RSQ should be measuring RS-specific behaviours; therefore, 

all individual items contained within the questionnaire should be associated 

to a moderate degree with this total score. That is, the final version of the 

RSQ should contain homogeneous items. Those items with a very low item- 

total correlation were excluded from further analyses and the item-total 

correlations were recalculated. This process was slightly subjective. Only 

retaining items with a high correlation with the total score would have 

resulted in a final version of the RSQ containing too few items to provide an 

accurate picture of behaviours specific to RS. It was also important not to 

include items with very low correlation with the total score, as these items 

would not be measuring the same RS-specific construct. The precise 

parameters used for excluding items are given later in the chapter.

The third stage of the analysis was conducted to determine how well the total 

score for the remaining RSQ items discriminated between the RS Child 

group and the SLD group. A receiver operating characteristic (ROC) analysis 

was used for this purpose. Good discrimination between the RS and the SLD 

group would indicate that the total score assessed something that was
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present in the RS group but not in the SLD group. Thus, good discrimination 

would provide evidence for construct validity for the final version of the RSQ 

i.e. confirm that it assesses RS-specific behaviour.

The fourth stage of the analysis was used to identify whether there were 

clusters of specific RS behaviour. A factor analysis was conducted on those 

items comprising the total score. The statistical issues relating to the factor 

analysis are discussed in section 8.2.4. The factor analysis led to the 

identification of eight dimensions of RS-specific behavioural features. These 

eight dimensions of RS-specific behaviours were used to derive eight sub

scale scores for the RSQ.

The final stages of the analyses involved further investigation into the 

psychometric properties of the RSQ. Test-retest reliability was conducted to 

determine if the RSQ scores were consistent over time. The internal 

consistencies for the eight factors were conducted to determine whether 

each factor contained homogeneous items. To assess the criterion validity of 

the total and sub-scale scores (derived from the factor analysis), the mean 

scores obtained by the RS Child group and the SLD group were compared. 

The rationale being that if the sub-scale scores were valid (measured RS- 

specific behaviour), there would be a substantial difference between the 

scores obtained on the sub-scales by RS and non-RS cases. To investigate 

whether the RSQ had convergent validity, correlations between the RSQ and 

DBC scores were calculated. Evidence for convergent validity would be 

provided by a moderate correlation between the two questionnaires 

indicating that they were measuring something similar (behavioural and 

emotional features) but that the two questionnaires were also assessing 

some unique behaviour. In the final section of this chapter, an example of 

how the RSQ might be used practically in order to identify RS cases is 

presented.
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8.2 Stages of analysis of RSQ data

8.2.1 Individual items analysis of the RSQ

Using data from the RS Child and SLD groups, Mann-Whitney tests were 

conducted on each on the 101 items of the RSQ. The results of the Mann- 

Whitney tests were used to determine a group of items that were rated 

significantly higher in the RS group. A cut-off on the range of p-values was 

chosen to retain items for the next stage. Due to the number of multiple 

comparisons, using a p-value cut-off of <.05 would have been inappropriate. 

This could have lead to the over inclusion of items due to Type I errors. A 

more stringent p-value was chosen to ensure that the items retained for the 

second stage of the analysis were genuinely rated differently in the RS Child 

and SLD groups. However, it was decided not be too stringent with the p- 

value cut-off and risk an unacceptable Type II error rate. Thus, a p-value cut

off of <.001 was chosen for retaining items, and any items that were found to 

perform poorly would be able to be excluded at the next stage of analysis.

There were 52 items where the p-value from the Mann-Whitney test was 

<.001. These items and the results from the Mann-Whitney tests are shown 

in Table 8.2.1 :a. The Table also shows the proportion of cases for which the 

item was rated true (somewhat or always true) in the two groups and the 

difference between these two proportions. One item, “poor eye contact” was 

significantly more common in the SLD than the RS group. This item could 

have been reverse scored for the next stage of analysis (i.e., indicating good 

eye contact). However, this behaviour was not rated directly and so the item 

was excluded from the next stage of analysis. Fifty-one of the RSQ items 

were retained for the next stage of the analysis. These 51 items describe 

behaviours that are all candidates for RS-specific behaviours. It can be seen 

that more detail is provided here by these items than was provided by the 

analysis of the individuals items of the DBC. The 50 items not taken fonvard 

to the next stage of the analysis (where the Mann-Whitney p-value>.001) are 

shown in Table 8.2.1:b.
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Table 8.2.1 :a individual RSQ items rated significantly higher in RS Child group than in SLD group (p<.001)

Proportion item true Difference Mann-Whitney
(%)_ between groups Test

Item RS
(n=143)

SLD
(n=85)

(%RS - %SLD) U p

Hand movements are uniform and monotonous. 89.5 25.9 63.6 1324.5 <.001
Has difficulty in breaking/stopping hand stereotypies. 89.5 25.9 63.6 1281.5 <001
There are times when breathing is deep and fast (hyperventilation). 75.5 18.8 56.7 2203.0 < 001
There are times when breath is held. 69.9 15.3 54.6 2415.5 <.001
The amount of time spent looking at objects is longer than the time 
spent holding or manipulating them.

79.7 25.9 53.8 2103.5 <.001

Makes mouth grimaces. 79 27.1 51.9 2580.0 <.001
Makes repetitive hand movements with hands together. 72.7 23.5 49.2 2110.0 <001
There are times when parts of the body are held rigid. 93 44.7 48.3 3049.0 <.001
Restricted repertoire of hand movement. 81.1 34.1 47.0 2838.5 <.001
Has wounds on hands as a result of repetitive hand movements. 57.3 10.6 46.7 3019.0 <.001
Makes grimacing expressions with face. 75.5 29.4 46.1 3068.5 <.001
Swallows air. 57.3 12.9 44.4 2951.0 <.001
Does not use hands for purposeful grasping. 70.6 27.1 43.5 3172.5 <.001
Tendency to bring hands together in front of chin or chest. 70.6 27.1 43.5 2780.5 <.001
Air or saliva is expelled from mouth with force. 54.5 11.8 42.7 3174.5 <.001
Seems frightened when there are sudden changes in own body 
position.

77.6 35.3 42.3 3227.0 <.001

Continued on next two pages
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Table 8.2.1 :a continued
Proportion item true 

(%)
Difference 

between groups
Mann-Whitney

Test
Item RS

(n=143)
SLD

(n=85)
(%RS - %SLD) U P

Spells of laughter for no apparent reason during the day. 90.2 48.2 42.0 2882.0 <.001
Grinds teeth. 86 44.7 41.3 2713.5 <.001
Uses eye gaze to convey feelings, needs and wishes. 90.9 50.6 40.3 2733.0 <.001
Shifts gaze with a slow horizontal turn of head. 69.2 29.4 39.8 3130.5 <.001
Spells of inconsolable crying for no apparent reason during the 
day.

66.4 28.2 38.2 3462.0 <001

Looks out of the corner of eye at objects. 85.3 47.1 38.2 3326.5 <.001
Makes repetitive tongue movements. 56.6 18.8 37.8 3555.0 <.001
Spells of laughter for no apparent reason during the night. 63.6 25.9 37.7 3615.5 <.001
Spells of apparent panic. 72.7 35.3 37.4 3428.0 <001
Repeatedly puts hands in mouth. 72.7 37.6 35.1 3784.0 <.001
Has frequent naps during the day. 60.8 27.1 33.7 3652.0 <.001
Walks with stiff legs. 66.4 34.1 32.3 3296.5 <001
Actively seeks eye contact. 84.6 52.9 31.7 3804.0 <.001
Spells of screaming for no apparent reason during the day. 62.2 30.6 31.6 3708.0 <.001
Makes repetitive hand movements with hands apart. 59.4 28.2 31.2 3783.0 <.001
Screams hysterically for long periods of time and cannot be 
consoled.

48.3 17.6 30.7 3975.0 <.001

Spells of screaming for no apparent reason during the night. 45.5 15.3 30.2 4043.5 <001
Bright wide open eyes. 99.3 70.6 28.7 3911.0 <.001

Continued on next
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Table 8.2.1 :a continued
Proportion item true 

(%)
Difference 

between groups
Mann-Whitney

Test
Item RS

(n=143)
SLD

(n=85)
(%RS - %SLD) U p

Vocalises for no apparent reason. 77.6 49.4 28.2 3844.5 <.001
Rocks self when hands are prevented from moving. 44.1 16.5 27.6 4236.5 <.001
There are times when she appears miserable for no apparent 
reason.

88.8 61.2 27.6 3576.0 <.001

Abrupt changes in mood. 76.9 49.4 27.5 3983.0 <.001
Spells of inconsolable crying for no apparent reason during the 
night.

42.7 15.3 27.4 4285.0 <.001

Makes repetitive movements involving fingers around tongue. 43.4 16.5 26.9 4128.0 <.001
Rocks body repeatedly. 43.4 16.5 26.9 4340.0 <.001
Appears isolated. 62.2 37.6 24.6 4427.0 <.001
Vacant “staring” spells. 78.3 54.1 24.2 4292.0 <.001
Appears to dislike particular pieces of music. 49.7 25.9 23.8 4452.0 <.001
Abdomen fills with air and sometimes feels hard. 59.4 36.5 22.9 3868.0 <.001
There are certain days/periods where she performs much worse 
than usual.

86.7 68.2 18.5 4164.5 <.001

There are times when she is irritable for no apparent reason. 85.3 68.2 17.1 4321.5 <.001
Seems to look through people into the distance. 73.4 51.8 21.6 4411.5 .001
Although can stand independently tends to lean on objects or 
people.

49.7 29.4 20.3 4528.0 .001

Expressionless face. 41.3 21.2 20.1 4519.5 .001
Spells of apparent anxiety/fear in unfamiliar situations. 74.1 55.3 18.8 4304.5 .001
Poor eye contact. 38.5 60 -21.5 4424.0 .001
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Table 8.2.1 :b Individual RSQ items excluded from second stage of analysis (p>.001)

Proportion item true Difference Mann-Whitney
(%) between groups Test

Item RS
(n=143)

SLD
(n=85)

(%RS - %SLD) U P

Response to pain seems reduced. 85.3 61.2 24.1 4503.0 .002
When walking, hesitates when approaching a change in the 
appearance of the floor.

58.7 42.4 16.3 4346.5 .004

Awakes from sleep crying. 48.3 28.2 20.1 4806.0 .005
Attracted to lights (mirrors, glitter, tinsel, candles). 95.8 80 15.8 4840.5 .005
Seeks to share enjoyment with others by looking from person to the 81.8 65.9 15.9 4647.5 .009
Shows an interest in surroundings by touching objects or people 
around her.

70.6 81.9 -11.3 4825.5 .013

Has developed friendships. 79.7 64.7 15.0 4815.5 .015
Bites fingers/hands/wrists. 44.8 30.6 14.2 4958.0 .015
Rarely vocalises/babbles when awake. 45.5 31.8 13.7 4937.5 .020
Tends to wake early in the morning. 83.9 72.9 11.0 4988.5 .020
Prefers people to objects. 91.6 82.4 9.2 4893.5 .020
Seeks comfort when distressed. 84.6 87.1 -2.5 5026.5 .028
When standing, has difficulty maintaining an upright position. 53.8 37.6 16.2 4813.0 .033
Does not enjoy being in a noisy, crowded environment. 70.6 57.6 13.0 5031.0 .045
Overjoyed when being tickled. 79.7 83.5 -3.8 5064.5 .047

Continued on next two p

221



Table 8.2.1 :b continued

Proportion item true Difference Mann-Whitney
(%) between groups Test

Item RS
(n=143)

SLD
(n=85)

(%RS - %SLD) U P

Makes self vomit 12.6 8.2 4.4 5430.5 .097
Has temper tantrums. 53.8 63.5 -9.7 5321.0 .190
Prefers company to solitude. 92.3 87.1 5.2 5363.5 .217
Pulls own hair. 31.5 24.7 6.8 5510.0 .227
Enjoys being the centre of attention. 88.1 83.5 4.6 5474.0 .250
Is not happy when a change in routine occurs. 74.1 75.3 -1.2 5322.5 .254
Does not react to sounds, seems not to hear. 34.3 25.9 8.4 5470.0 .275
Seems frightened of sudden sounds. 69.2 60 9.2 5462.0 286
Actively avoids social contact. 25.2 18.8 6.4 5494.5 .286
Seems frightened of strangers. 30.1 25.9 4.2 5609.0 .292
Bangs head/face with hands causing self harm. 19.6 25.9 -6.3 5632.5 .328
Takes little interest in own surroundings. 46.9 40 6.9 5550.0 .357
Bites other parts of body. 4.9 9.4 -4.5 5725.0 .360
Seems frightened of high or shrill sounds. 53.8 48.2 5.6 5487.5 .384
Uses gesturing to obtain desired objects. 57.3 56.5 0.8 5328.5 .385
Actively avoids eye contact. 34.3 29.4 4.9 5702.5 .437
Shows an interest in sounds that are out of sight. 88.8 85.9 2.9 5390.0 .520

Continued on next page
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Table 8.2.1 :b continued

Proportion item true Difference Mann-Whitney
between qrouos Test

Item RS
(n=143)

SLD
(n=85)

(%RS - %SLD) U P

Does not fall asleep easily when put to bed. 49.7 54.1 -4.4 5696.5 .540
Frequently disturbed nights. 68.5 63.5 5.0 5708.5 .567
Enjoys social contact. 95.8 95.3 0.5 5768.0 .606
Attracted to moving objects. 86 80 6.0 5686.5 .700
Appears to respond to other people's facial expressions or feelings. 83.2 78.8 4.4 5701.0 .705
Shows an interest in surroundings by looking at things around her. 96.5 90.6 5.9 5640.0 .724
Vocalises to attract attention. 86 74.1 11.9 3822.0 .747
Appears to enjoy music. 91.6 90.6 1.0 5938.0 .772
Shows social behaviour e.g. smiles, laughs at people. 94.4 90.6 3.8 5776.0 .793
Does not enjoy having face touched. 36.4 38.8 -2.4 5867.0 .811
Vocalises during sleep. 34.3 32.9 1.4 5874.0 .819
Pre-occupied with certain objects. 65 62.4 2.6 5824.5 .826
Hurts self by scratching body. 21 20 1.0 5895.5 .836
Smiles with the same frequency at unfamiliar and familiar people. 49.7 52.9 -3.2 5879.0 .898
If left on own, tries to attract the attention of an another person. 63.6 62.4 1.2 5687.0 .902
Bangs head against objects. 19.6 22.4 -2.8 5921.5 .969
Walks on toes. 25.2 25.9 -0.7 5762.5 .986
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8.2.2 Item-total correlations

Item-total correlations were calculated for the 51 items identified in stage one 

of the analysis (see section 8.2.1). The aim of this second stage was to 

exclude those individual items that were not associated with the RSQ total 

score. Corrected item-total correlations were calculated using the SPSS 

software. This procedure calculates a total score by summing the scores of 

all the individual items excluding the score from the item to be correlated. 

Correlation coefficients are then provided between each particular item and 

the total score excluding that item. The procedure would ensure homogeneity 

of the items in the final version of the RSQ. Because the RSQ was being 

developed to assess RS-specific behaviour, this analysis was done using the 

data from the RS Child group only (SLD data excluded). The data from the 

RS adults were not included at this stage as there was not an adult 

comparison group.

Corrected item-total correlations were calculated for the 51 items, the item 

with the lowest item-total correlation was dropped and the analysis was 

repeated. Items continued to be excluded in this way until all the remaining 

items had an item-total correlation coefficient >0.2 to 4 decimal places. This 

ensured that all remaining items had an adequate association with the total 

score. Five items were excluded. Excluding these items improved 

Cronbach's alpha for the total RSQ scale from .8976 with the 51 items to 

.9004 with 46 items. Table 8.2.2:a shows the corrected item-total correlations 

for the remaining 46 items. The items are presented in the order of highest to 

lowest correlation with the total score. The five items excluded at this stage 

of the analysis were:

“Actively seeks eye contact"

“Repetitively puts hands in mouth”

“Makes repetitive hand movements with hands together”

“Looks out of corner of eye at objects”

“Bright wide open eyes”
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Table 8.2.2:a Item-total correlations for the 46 individual items of the 

RSQ

RSQ Item Item-total
 _____________   correlation
Spells of inconsolable crying for no apparent reason during 0.6664
the day.
Spells of inconsolable crying for no apparent reason during 0.6230
the night.
There are times when she appears miserable for no 0.5969
apparent reason.
Spells of screaming for no apparent reason during the day. 0.5889
Abrupt changes in mood. 0.5612
Screams hysterically for long periods of time and cannot 0.5407
be consoled.
Vacant “staring” spells. 0.5368
Spells of screaming for no apparent reason during the 0.4856
night.
Swallows air. 0.4745
Spells of laughter for no apparent reason during the day. 0.4717
Spells of apparent panic. 0.4662
There are times when breath is held. 0.4573
Appears isolated. 0.4554
There are times when she is irritable for no apparent 0.4478
reason.
Rocks body repeatedly. 0.4442
Makes mouth grimaces. 0.4393
Has difficulty in breaking/stopping hand stereotypies. 0.4384
Rocks self when hands are prevented from moving. 0.4296
Abdomen fills with air and sometimes feels hard. 0.4289
Makes grimacing expressions with face. 0.4267
There are certain days/periods where she performs much 0.4244
worse than usual.
There are times when parts of the body are held rigid. 0.4026
Spells of apparent anxiety/fear in unfamiliar situations. 0.3891
Air or saliva is expelled from mouth with force. 0.3851
Has wounds on hands as a result of repetitive hand 0.3844
movements.
Hand movements are uniform and monotonous. 0.3695
Spells of laughter for no apparent reason during the night. 0.3689

continued on next page
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Table 8.2.2:a continued

RSQ Item Item-total
correlation

There are times when breathing is deep and fast 0.3416
(hyperventilation).
Seems frightened when there are sudden changes in own 0.3410
body position.
Has frequent naps during the day. 0.3387
Shifts gaze with a slow horizontal turn of head. 0.3329
Makes repetitive tongue movements. 0.3296
The amount of time spent looking at objects is longer than 0.3228
the time spent holding or manipulating them.
Walks with stiff legs. 0.3215
Seems to look through people into the distance. 0.3054
Does not use hands for purposeful grasping. 0.2854
Although can stand independently tends to lean on objects 0.2720 
or people.
Tendency to bring hands together in front of chin or chest. 0.2602
Restricted repertoire of hand movement. 0.2584
Vocalises for no apparent reason. 0.2426
Uses eye gaze to convey feelings, needs and wishes. 0.2235
Makes repetitive hand movements with hands apart. 0.2190
Expressionless face. 0.2162
Appears to dislike particular pieces of music. 0.2063
Grinds teeth. 0.2018
Makes repetitive movements involving fingers around 0.2002
tongue_____________________________________________________

8.2.3 Receiver operating characteristic anaiysis

The scores for the 46 items remaining after the item analysis (see section 

8.2.2) were summed to derive a total score. In order to determine how well 

this 46-item total score discriminated between the RS and the SLD groups a 

receiver operating characteristic (ROC) analysis was conducted. 

Fundamental to these analyses are the concepts of sensitivity and specificity.

Any score on the 46-item scale could be chosen as a cut-off, where an 

individual scoring above this cut-off is designated a “case” (RS case) and an 

individual scoring below the cut-off a “non-case” (non-RS case). For any
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score on the scale, the sensitivity refers to the number of cases scoring 

above the cut-off out of the total number of cases, i.e., the number of cases 

correctly identified (Hanely & McNeil, 1982). So, for this analysis the 

sensitivity was the number of RS cases scoring above the cut-off out of the 

total number of RS cases. For any score on the scale, the specificity refers to 

the number of non-cases scoring below the cut-off out of the total number of 

non-cases, i.e., the number of non-cases correctly identified (Hanely & 

McNeil, 1982). So, for this analysis the sensitivity was the number of SLD 

cases scoring below the cut-off out of the total number of SLD cases.

The ROC curve plots the sensitivity against 1-specificity for each possible 

cut-off on the scale. 1-specificity means the number of non-cases scoring 

above the cut-off (false positives). The area under the curve (AUG) 

represents how well the scale discriminates between the groups. An AUG of 

0.5 indicates that the scale does not discriminate between the groups any 

better than chance accuracy. An AUG equal to one indicates perfect 

discrimination between the groups (McFall & Treat, 1999).

The ROG curve was plotted using PlotROG software and the area under this 

curve was calculated using the Rockit 0.9p software (Metz, Herman, & Roe, 

1998). This calculated the AUG using the trapezium rule. Galculating the 

area under the curve assumes a normal distribution in the data used. To 

determine whether the RSQ total score for the RS Ghild and SLD groups 

approximated normal, one sample Kolmogorov-Smirnov (K-S) tests were 

conducted (see Appendix D). The K-S test was non-significant for both 

groups data indicating that they approximated normal distributions. The ROG 

curve was plotted using data from cases who had all of the 46 items rated 

(107 RS and 66 SLD cases). Figure 8.2.3:a shows the ROG curve. The AUG 

curve was .945 (95% Gl, .895 - .974).

The intuitive meaning of the AUG is thus; if you are presented with a 

randomly selected pair of girls, one of which has RS and the other has 

severe learning disabilities, the 46-item RSQ would have around a 94%
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chance of correctly identifying the RS and the SLD girl (Hanely & McNeil, 

1982)

To put the ROC results into context, the AUG achieved here for the RSQ was 

compared to that achieved for three well-validated questionnaires of 

behavioural disturbance. The RSQ was designed to assess behaviours 

specific to RS, whereas well-validated questionnaires of behavioural 

disturbance are designed to assess behaviours that occur within the general 

population. Therefore, one would expect as good or slightly better 

discrimination for the RSQ total score compared to that achieved for these 

other questionnaires of behavioural disturbance. Goodman and Scott (1999) 

reported the ability of the Strength and Difficulties Questionnaire and the 

Child Behaviour Checklist to discriminate between psychiatric cases and 

non-cases. The AUC for the Strength and Difficulties questionnaire was .93 

and for the Child Behaviour Checklist was .92. Einfeld & Tongue (1995) 

found the total score of the DBC had an AUC of .92 to discriminate between 

psychiatric cases and non-cases. As expected, the AUC achieved for the 

total score indicated the RSQ has as good or better discrimination than these 

well-validated questionnaires.

In summary, the results of the ROC analysis provided evidence for the 

construct validity of the 46 items RSQ. The results indicate that the 46-item 

scale was very good at discriminating between the RS and SLD group and 

so the 46 item total score measured behaviours present in girls with RS and 

not in the group of girls with severe to profound learning disabilities in 

general. That is, it assessed RS-specific behaviours.
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Figure 8.2.3:a ROC curve -  46-item RSQ total score

0.8

Area under curve = .9448 
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Plotted using PlotROC ((Metz, et al, 1998)

8.2.4 Factor analysis

Gaining evidence for construct validity for a measure involves establishing 

that the test assesses what it is supposed to, and for the RSQ this is RS- 

specific behaviour. The ROC analysis provided evidence that the RSQ total 

score assesses RS-specific behaviour. Another aspect of construct validity is 

to determine whether there are meaningful psychological constructs 

assessed within a test. To determine whether there were clusters of RS 

specific behaviours within the 46 items, a factor analysis was conducted. 

Because the aim of the analysis was to determine RS-specific clusters of 

behaviours, the analysis was conducted using data from the RS girls only 

(SLD data excluded). The RS adult data were not included here because the 

analysis conducted on the RSQ prior to this stage was conducted using the 

girls data only.
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Of the 143 RS cases, 36 had at least one of the 46 items not rated. Dropping 

cases with missing data would have decreased the sample size, perhaps 

making it too small for a reliable analysis. As in the analyses on the DBC and 

AbBO data, cases were retained for the factor analysis if they had at least 

90% of the items rated. Just two cases had more than four items not rated, 

and these cases were deleted. The remaining 34 cases with missing data 

had very few items not rated, 19 had just one item not rated, 12 had two 

items, two had three items and one had four items not rated. The factor 

analysis was conducted using data from 141 RS Child cases and missing 

values were replaced with the mean value from the remaining cases as 

recommend by Tabachnick and Fidell (1996). The ratio of items to cases was 

1:3.07 (46 items: 141 cases). This was slightly lower than the recommended 

ratio of items to cases of 1:5 (Floyd & Widaman, 1995) although 

recommendations for a reliable factor analysis vary from a ratio of items to 

cases of 1:2 up to 1:10 (see Kline, 1994).

The factor analysis was exploratory and not confirmatory in nature because 

this was the first time such an RS-specific behaviour questionnaire has been 

developed. Before conducting the factor analysis, a number of sources of 

diagnostic information were examined to determine whether factor analysis 

was appropriate for the data. Commonalities were above .50 for all of the 46 

items suggesting that all items had a good level of association with other 

items. The Kaiser-Meyer-Olkin measure of sampling adequacy was high at 

.751. The measure of sampling adequacy was also high for each individual 

item (>.05). Finally, the Bartlett Test of Sphericity was highly significant 

(x^ = 2710.66, df = 1035, p <.001 ) indicating that the correlation matrix was 

not an identity matrix. The diagnostics indicated that factor analysis was 

appropriate for the data.

There are no hard-and-fast rules to observe when conducting factor analysis 

and there is always some element of subjectivity to determining the most 

appropriate solution. The most important criteria adhered to for this factor 

analysis was that the factors should be psychologically meaningful. Because
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this was an exploratory analysis, the analysis was repeated a number of 

times using two different methods of extraction and two different methods of 

rotation. Principal component analysis and principal axis factoring were the 

methods of extraction used. Varimax rotation, which is an orthogonal rotation 

(used when the factors are not expected to correlate) was one of the rotation 

methods used. The other was direct oblimin, which is an oblique rotation 

(used when the factors are expected to correlate). It was conceivable that the 

resulting factors could be correlated. The analysis produced the same factors 

regardless of the extraction or rotation method used. Some solutions were 

slightly clearer than others. The clearest and most meaningful solution was 

derived using principal components analysis with varimax rotation. Therefore, 

this is the solution that is presented.

Table 8.2.4:a shows the un rotated factor solution from the principle 

components analysis. There were 14 factors that had eigenvalues greater 

than one. In total, these 14 factors accounted for nearly 70% of the variance 

in the scores from the 46-items. Choosing eigenvalues over one is the 

Kaiser-Guttman criterion for extraction of factors (Kline, 1994). Another 

method to extracting factors is to examine the Scree Plot. In a Scree Plot, the 

eigenvalues for each of the factors are plotted and a line is drawn between 

each value. The number of factors is chosen by examining where the 

gradient of the plot changes (Cattell, 1978). The Scree Plot for the present 

analysis is shown in Figure 8.2.4:a. There is a change in the slope after three 

factors. Three factors only accounted for 33% of the variance. Using the 

Kaiser-Guttman criteria, there were 14 factors to be extracted from the data, 

whereas using the Scree Test there were just three. Because there was large 

disagreement between these two criteria for the number of factors to extract 

and the three factor solution was uninterpretable (too many items loaded 

onto each of the factors), the factor analysis was conducted 10 times, 

extracting four up to 14 factors. The aim was to find the most parsimonious 

and psychologically meaningful solution. Items were taken as loading onto a 

factor if the correlation coefficient between the item and that factor was >0.4
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and the correlation coefficient between the item and all other factors was 

<0.4.

The four-factor solution was difficult to interpret as there were too many items 

loading onto each of the factors. The largest number of items loading onto a 

factor in this solution was 14, and 16 of the 46 items did not load onto any of 

the factors. Solutions with more than nine factors contained factors with too 

few items loading onto them. For example, the 10 factor solution contained 

three factors which had just two items loading onto them which made those 

factors difficult to interpret. The ideal solution was between five and eight 

factors. Eight factors was the most parsimonious solution: this solution 

contained the best balance of explained variance, all factors made 

conceptual sense and all, except one, had more than two items loading onto 

them. Even this factor with two items loading onto it made conceptual sense.

The reproduced correlation matrix was used to examine how well the eight- 

factor solution estimated the observed values, and only 37% of the residuals 

(observed -  expected values) were >.05. Therefore, the eight-factor model 

produced a reasonably good fit to the observed values. Table 8.2.4:b shows 

the items and factor loadings for the eight-factor solution. Loadings have 

been sorted by size and the coefficients >0.4 are shown in red.
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Table 8.2.4:a Initial Eigenvalues from factor analysis of RSQ

Initial Eigenvalues
Components Total %of

Variance
Cumulative

%
1 9.519 20.693 20.693
2 3.125 6.794 27.487
3 2.342 5.091 32.577
4 2.260 4.914 37.491
5 2.045 4.445 41.936
6 1.849 4.020 45.956
7 1.660 3.608 49.565
8 1.581 3.437 53.002
9 1.472 3.201 56.203
10 1.376 2.991 59.193
11 1.225 2.664 61.857
12 1.183 2.572 64.429
13 1.131 2.459 66.889
14 1.009 2.193 69.082
15 .986 2.143 71.225
16 .919 1.998 73.223
17 .885 1.923 75.146
18 .832 1.809 76.955
19 .769 1.671 78.626
20 .700 1.522 80.148

t
eigenvalues >1

Figure 8.2.4:a Scree plot from factor analysis of 46 RSQ items
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Table 8.2.4:b Factor loadings for the eight RSQ factors

Rotated component matrix
______________________Factor

ITEM
Abrupt changes in mood
Spells of screaming for 
no apparent reason 
during the day
Times when appears 
miserable for no 
apparent reason
Spells of inconsolable 
crying for no apparent 
reason during the day
Times when irritable for 
no apparent reason
Screams hysterically for 
long periods of time and 
cannot be consoled 
Certain periods when 
performs worse than 
others
Vocalises for no apparent 
reason
Times when breath is 
held
Swallows air 
Abdomen fills with air 
and sometimes feels 
hard
Times when breathing is 
deep and fast 
Air or saliva expelled 
from mouth with force
Expressionless face .099 .030 .670 .091 -.057 -.036 -.052 -.098
Rocks body repeatedly .174 .028 .649 -.045 .148 .214 -.021 .294
Rocks self when hands .243 .005 .581 -.122 .182 .340 .031 .183

1 2 3 4 5 6 7 8
.770
.743

.121

.092
.154
.033

.106

.087
.049
-.127

.163

.294
.062
.175

.073

.197

.730 .254 .062 .071 .205 .021 .122 .065

.721 .008 .227 .107 .065 .311 .246 .087

.674 .068 .075 .122 .030 .016 .299 -.141

.664 .012 .093 .044 .038 .395 .143 .208

.596 .148 .038 .135 .160 .015 -.068 .292

.406 .045 .284 .164 -.156 .015 .037 -.152

-.066 .770 .117 .177 .049 .136 .220 .045

.218

.392
.709
.707

.131

.080
.063
.011

.215

.135
.026
-.023

.021
-.048

.027
-.074

.059 .668 -.085 .044 -.164 .020 .310 .311

.091 .550 .041 .049 .080 .291 .027 .000

are prevented from 
moving__________

Continued on next two pages
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Table 8.2.4:b continued

Rotated component matrix
Factor

ITEM 1 2 3 4 _ 5 __ 6 7
Seems to look through 
people in to the distance

.170 .213 .504 .206 -.026 -.087 .079 .122

Appears isolated .437 -.114 .451 .104 .000 .064 .180 .167
Shifts gaze with slow 
horizontal turn of head

.057 .218 .427 .151 .113 .009 .114 -.355

Tendency to bring hands 
together in front of chin 
or chest

-.222 .104 .424 -.093 .131 .174 .390 -.090

Spells of laughter for no 
apparent reason during 
the day

.365 .182 .386 .162 .146 .242 .066 -.190

Makes mouth grimaces .254 .207 .072 .743 .073 -.090 .048 .126
Makes repetitive tongue 
movements

.056 -.017 -.083 .711 .140 .107 -.013 .087

Makes grimacing 
expressions with face

.222 .262 .127 .661 .057 -.101 .117 .097

Makes repetitive hand 
movements involving 
fingers around tongue

.108 -.279 .116 .546 .039 .180 -.033 -.146

Vacant “staring” spells .376 .256 .236 .381 .083 .119 .077 .005
Makes repetitive hand 
movements with hands 
apart

.005 .184 .170 .339 -.211 .110 .082 .108

Does not use hands for 
purposeful grasping

.077 .126 .130 -.011 .654 -.103 .052 -.098

Amount of time spent 
looking at an object is 
longer than time spent 
manipulating or holding 
them

.136 -.043 -.196 .004 .573 -.096 .348 .031

Hand movements 
uniform and monotonous

-.112 .101 .224 .112 .549 .011 .103 .256

Has frequent naps during 
the day

.191 .226 .168 -.113 .539 .296 -.198 -.053

Continued on next page
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Table 8.4.2:b continued

Rotated component matrix
Factor

ITEM _ 2
-.048

_ 3 _
.082

_ 4 _
.028

5
.488

6
-.196

_  7 
.296 .414

.216 -.377 .218 .450 .061 .100 -.220

Restricted repertoire of -.047
hand movement
Uses eye gaze to convey .023
feelings, needs and 
wishes
Appears to dislike .103 -.014 -.067 .232 .422 .132 -.049 -.010
particular pieces of music
Has difficulty in -.005 -.041 .306 .336 .412 .175 .223 .291
breaking/stopping hand
stereotypies
Spells of screaming for 
no apparent reason 
during the night

.307 .048 .072 .029 -.179 .755 .061 .145

Spells of inconsolable 
crying for no apparent 
reason during the night

.271 .091 .205 .016 -.060 .682 .101 .088

Spells of laughter for no 
apparent reason during 
the night

.173 .171 .021 .149 .127 .556 .068 -.161

Grinds teeth -.013 .119 -.060 .296 .232 .322 .044 -.067
Spells of apparent panic .230 .128 .038 .013 .057 .227 .654 .082
Spells of apparent 
anxiety/fear in unfamiliar 
situations

.232 .122 -.016 .115 -.144 .270 .616 .031

Seems frightened when 
sudden changes in body 
position

.308 .050 -.003 .038 .196 -.166 .611 .061

Times when parts of 
body held rigid

.143 .204 .205 .063 .296 -.032 .508 -.058

Although can stand 
independently tends to 
lean on objects or people

.179 .103 .116 -.011 .057 .013 -.038 .679

Walks with stiff legs .102 .119 .008 .294 .034 .059 .119 .628
Has wounds on hands as 
a result of repetitive hand 
movements

.249 -.025 .020 .241 .143 .256 .274 .276
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8.2.5 Sub-scale scores

The factor analysis produced eight factors. These factors were used to derive 

eight sub-scale scores for the RSQ. Each sub-scale contained the items that 

loaded >0.4 onto that factor and did not load >.04 onto any other factor. It 

can be seen from Table 8.2.4:b that two items had coefficients >.04 loading 

onto two of the factors. These items were not included in either sub-scale but 

remained part of the total score. These items were: “appears isolated" which 

loaded onto Factors 1 and 3, and “restricted repertoire of hand movement” 

which loaded onto Factors 5 and 8. Five items did not load onto any 

particular factors. These remained part of the total score for the RSQ. These 

items were:

‘Spells of laughter for no apparent reason during the day'

‘Vacant staring spells’

‘Makes repetitive hand movements with hands apart’

‘Grinds teeth’

‘Has wounds on hands as a result of repetitive hand movements’

The aim of the factor analysis was to determine whether there were clusters 

of RS-specific behaviours. The analysis was done so that each resulting 

factor would be psychologically meaningful. Labels were chosen for each of 

the eight factors to describe the psychological construct of RS-specific 

behaviour assessed by that factor, this was a subjective process. Table 

8.2.5:a summarises the labels given to each of the factors and the items 

included in the derived sub-scales.

The items loading onto Factors 1 and 7 all seemed to describe behaviours 

associated with different moods. There was a difference between the sorts of 

mood described by the two factors. Loading onto Factor 7, were items 

describing anxiety, panic and fear. The items loading onto Factor 1 seemed 

to describe more general moods such as feeling irritable or miserable for no 

apparent reason, spells of crying or screaming for no apparent reason. 

Therefore, Factor 1 was labelled “general mood” and Factor 7 “fear/anxiety”. 

The items loading onto Factor 6 also described behaviours related to mood
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(crying, screaming and laughing) but these behaviours occurred during the 

night. No other factor contained items describing behaviours that occurred 

during the night and so Factor 6 was labelled “night-time behaviours".

All items loading onto Factor 2 described breathing difficulties associated 

with RS and so the appropriate label for this factor was “breathing problems”. 

Three of the seven items loading onto Factor 5 described repetitive hand 

movements. A further two items loading onto Factor 5 described the use of 

eye gaze to convey needs and the tendency to look at objects rather than to 

manipulate them. These two behaviours could be thought of as indicative of 

a lack of hand skills. Thus, five of the seven behaviours loading onto Factor 7 

could be thought of as being related to hand movements. In addition, just one 

item describing hand movements was included in another sub-scale 

(“tendency to bring hands to chest”, Factor 3). Thus, Factor 7 was labelled 

“hand behaviours” although a further two items loading onto the factor 

seemed unrelated to this concept (has frequent naps and dislikes particular 

pieces of music).

Factor 4, had four items loading onto to it, all of which described some sort of 

movement related to the face. Therefore, this factor was labelled “repetitive 

face movements”. Factor 8 had just two items loading onto it. They seemed 

to describe the gait abnormalities associated with RS so the factor was 

labelled “walking/standing”.

Finally, Factor 3, seemed to contain items describing two different sorts of 

behaviour. Two of the six items described body rocking, these items loaded 

highly onto the factor (.65 and .58). Three of the six items described an 

expressionless face or vacant gaze. The sixth item, which loaded lowest onto 

the factor (.42), described the tendency to bring the hands together in front of 

the chest. Although this Factor seemed to be describe two different 

psychological constructs, the items describing body rocking and an 

expressionless face always clustered together in the factor analysis
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regardless of the method of extraction or rotation used. Therefore, Factor 4 

was given the joint label of “body rocking and expressionless/vacant face”.

Table 8.2.5:a Sub-scales of RSQ derived from factor analysis

GENERAL MOOD

Abrupt changes in 
mood
Spells of screaming 
for no apparent 
reason during the day
Times when appears 
miserable for no 
apparent reason
Spells of Inconsolable 
crying for no apparent 
reason during the day
Times when Irritable 
for no apparent 
reason
Screams hysterically 
for long periods of 
time and cannot be 
consoled
Certain periods when 
performs worse than 
others
Vocalises for no 
apparent reason

BODY ROCKING 
AND

EXPRESSIONLESS / 
VACANT FACE

HAND BEHAVIOURS FEAR/ANXIETY

Expressionless face
Rocks body 
repeatedly
Rocks self when 
hands are prevented 
from moving
Seems to look 
through people In to 
the distance
Shifts gaze with slow 
horizontal turn of head
Tendency to bring 
hands together In 
front of chin or chest

Does not use hands 
for purposeful 
grasping
Amount of time spent 
looking at an object Is 
longer than time spent 
manipulating or 
holding them
Hand movements 
uniform and 
monotonous
Has frequent naps 
during the day
Uses eye gaze to 
convey feeling, needs 
and wishes
Appears to dislike 
particular pieces of 
music
Has difficulty In 
breaking / stopping 
hand stereotypies

Spells of apparent 
panic
Spells of apparent 
anxlety/fear In 
unfamiliar situations
Seems frightened 
when sudden 
changes In body 
position
Times when parts of 
body held rigid

8
BREATHING 
PROBLEMS

Times when breath Is 
held
Swallows air
Abdomen fills with air 
and sometimes feels 
hard
Times when breathing 
Is deep and fast
Air or saliva expelled 
from mouth with force

REPETITIVE FACE 
MOVEMENTS

Makes mouth 
grimaces
Makes repetitive 
tongue movements
Makes grimacing 
expressions with face
Makes repetitive have 
movements Involving 
fingers around tongue

NIGHT-TIME 
BEHAVIOURS

Spells of screaming 
for no apparent 
reason during the 
night
Spells of Inconsolable 
crying for no apparent 
reason during the 
night
Spells of laughter for 
no apparent reason 
during the night

WALKING/ 
STANDING

Although can stand 
Independently tends 
to lean on objects or 
people
Walks with stiff legs
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8.2.6 Reliability anaiysis of the RSQ total and sub-scale scores

8.2.6,1 Internal consistency

Cronbach’s alpha was used to determine whether the total score from the 

RSQ and the eight sub-scales derived from factor analysis had good internal 

consistencies. Internal consistency gives an indication as to whether items 

included in a score are measuring the same construct, i.e., whether items are 

homogeneous. Internal consistencies were calculated using just the RS Child 

data, the SLD data and using the data from both groups combined. As a rule 

of thumb, internal consistency is thought to be extremely high if alpha is >.9, 

moderately high if alpha is between .7 and .9 and acceptable if alpha is >.6. 

The results of this analysis are presented in Table 8.2.6:a.

All eight sub-scales had adequate internal consistencies within the RS group 

(all >0.6) indicating that the items within each sub-scale were associated with 

each other and were measuring a similar concept. However, there was a 

range in the internal consistencies between the sub-scales. The best internal 

consistency was achieved for the general mood and breathing problems sub

scales (alpha, .88 and .79 respectively). The lowest internal consistency was 

achieved for the hand behaviour (alpha, .64) and walking/standing sub-scale 

(alpha, .60). The walking standing sub-scale only contains two items and so 

it is not surprising the consistency was low. The moderate internal 

consistencies could reflect developmental trends in behaviour. If behaviours 

change over time they would not be highly related. Another possibility for the 

moderate internal consistencies is that they reflect heterogeneity within the 

RS sample. Heterogeneity in the RS group could also be a result of the 

diagnosis being gained via parental report. This may not have been accurate. 

Heterogeneity in behavioural disorder and RS-specific behaviour within the 

RS samples will be investigated in Chapter 9.

In the SLD group two of the sub-scales had low internal consistencies. The 

hand behaviours sub-scales had an alpha of .31 and walking / standing had
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an alpha of .39. It might be that the SLD group show very few of these 

behaviours and so it appears as if they are not related to one another within 

that group. The internal consistencies achieved for the other sub-scales for 

the SLD group were a little lower but very similar to those achieved using the 

RS Child data.

Table 8.2.6:a Internal consistencies for the totai and sub-scaie scores 

of the RSQ, RS Chiid and SLD groups

______________________ RS girls_________ SLD_________RS + SLD

RS Total score
General Mood
Breathing problems
Body rocking
/expressionless
face
Face movements
Hand behaviour
Night-time
behaviours
Fear/anxiety
Walking/standing

n Alpha n
.90 107 .91 66 .95 173
.88 135 .83 80 .90 215
.79 137 .71 80 .85 217
.68 130 .61 80 .74 210

.73 139 .61 82 .78 221

.64 134 .31 82 .79 206

.72 138 .69 83 .75 221

.68 140 .70 81 .75 221

.60 138 .39 81 .60 219

8.2.6.2 Test-retest reliability

Test-retest reliability data for the RSQ was collected from 59 parents of 

females with RS and 14 children with severe to profound learning disabilities 

(SLD). The RSQ was distributed to parents so there would be approximately 

a two-week gap in-between each completion. The mean number of days 

between each completion of the questionnaire was 17.00 (S.D., 4.58) for the 

RS group and 17.50 (S.D., 4.43) for the SLD group.

Test-retest reliability was assessed by calculating intra-class correlations 

between the first and second completion of the questionnaire. Intra-class 

correlations were calculated for the total and eight sub-scale scores using 

just the data from the 53 RS parents, the data from the 12 SLD parents and
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using the data from both the RS and the SLD groups combined. The results 

of this analysis are presented in Table 8.2.6:b.

The intra-class correlations for the total score and all eight sub-scales were 

high (>0.7) when the analysis was conducted on the RS data and when the 

data from the RS group and the SLD group were combined. For two of the 

sub-scales (breathing problems and walking/standing), the correlation 

coefficients were only moderate when the analysis was conducted just using 

the data from the SLD group. For these two sub-scales, the 95% confidence 

intervals around the reliability coefficients were very large, with the lower limit 

being very close to zero. The large confidence intervals were probably due 

the small number of cases included in the analysis (n=12). Thus, it is difficult 

to assess whether these two sub-scales were unreliable over two weeks in 

the SLD group or whether the low reliability coefficients were due to 

variability within such a small sample. In addition, this might indicate that 

these behaviours are more permanent in RS but much more transitory in girls 

with severe to profound learning disabilities in general. Overall, the reliability 

analyses indicated that the sub-scales were reliable over a two-week period. 

That is, the scores obtained on the scales were similar the first and second 

time they were completed.
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Table 8.2.6:b Test-retest reliability for total and sub-scale score RSQ

SCORE 
RSC Total score 
General Mood 
Breathing problems 
Body rocking/ 
expressionless face
Face movements
Hand behaviours
Night-time
behaviours
Fear/anxiety

Intra-class correlation
RS group 

(n=53)
SLD

(n=12)
RS girls + SLD 
group (n=65)

r 95% Cl r 95% Cl r 95% Cl
.89 .81 - .94 .92 .70 - .98 .92 .86 - .95
.88 .81 - .93 .96 .87 - .99 .90 .94 - .94
.94 .90 - .97 .59 .05 - .86 .95 .92 - .97
.81 .69 - .89 .71 .27 - .91 .82 .71 - .89

.86 .74 - .91 .75 .34 - .92 .85 .76 - .90

.79 .65 - .87 .65 .12-.89 .84 .74 - .90

.82 .71 - .90 .90 .68 - .97 .84 .74 - .90

.78 .65 - .87 .88 .65 - .97 .79 .67 - .87

.86 .76 - .92 .47 -.15-.82 .82 .71 - .89

8.2.7 Association between RSQ and DBC scores

The DBC is designed to assess behavioural and emotional disturbance in 

children with learning disabilities. The RSQ was designed to assess 

behavioural and emotional features in RS. Because these two measures are 

both purported to assess behavioural and emotional features, one would 

expect there to be some degree of association between them. A moderate 

degree of association would provide evidence for convergent validity of the 

RSQ.

In order to determine the degree of association between the two measures 

Pearson's correlations were conducted between the scores from the RSQ 

score and the scores from the DBC. This analysis was performed using the 

RS Child and the SLD data. The correlation matrix produced using the RS 

Child data is presented in Table 8.2.7:a and the matrix produced using the 

SLD data is presented the Table 8.2.7:b. In both tables the correlation 

coefficients that reached significance (p<.05) are highlighted in red.
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The total score from the RSQ had a moderate correlation with the DBC total 

score (r=  .53 for the RS group and r=  .66 for the SLD group). This indicates 

that there was some overlap between what was being measured by the two 

questionnaires. However, the correlation was only moderate, and so the two 

questionnaires were also measuring some unique behaviours. This provides 

evidence for the convergent validity for the RSQ total score.

The pattern of correlations between the RSQ sub-scale scores and the DBC 

provides some evidence for the convergent validity of the sub-scale scores. 

Not all the RSQ scores were correlated with the DBC scores suggesting 

some uniqueness of the RSQ sub-scales. The pattern of significant 

correlations made conceptual sense in terms of what the RSQ and DBC 

scores are supposed to measure. For example, the RSQ anxiety/fear sub

scale correlated most highly with the DBC anxiety sub-scale.
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Table 8.2.7:a Correlations between RSQ and DBC -  RS Child group

n=128 Total score 
DBC

Disruptive Self-
absorbed

Comm.
disturbance

Anxiety Autistic
relating

Antisocial

Total RS Pearson Correlation .53 .40 .34 .22 .49 .50 .04
score Sig. (2-tailed) <.001 <.001 <.001 .013 <.001 <.001 .636
General Pearson Correlation .62 .55 .48 .29 .52 .44 -.06
Mood Sig. (2-tailed) <.001 <.001 <.001 .001 <.001 <.001 .537
Breathing Pearson Correlation .24 .19 .09 .15 .25 .26 .11
problems Sig. (2-tailed) .006 .037 .291 .089 .005 .003 .240
Body Pearson Correlation .39 .24 .30 .05 .36 .48 -.06
rocking Sig. (2-tailed) <.001 .006 .001 .615 <.001 <.001 .503
Face Pearson Correlation .30 .25 .21 .12 .24 .23 .09
movements Sig. (2-tailed) .001 .005 .020 .184 .006 .009 .301
Hand Pearson Correlation -.05 -.03 -.20 -.14 .07 .15 .08
behaviours Sig. (2-tailed) .584 .709 .022 .122 .447 .099 .376
Night-time Pearson Correlation .32 .12 .26 .09 .32 .31 .01
behaviours Sig. (2-tailed) <.001 .163 .004 .320 <.001 <.001 .917
Anxiety / Pearson Correlation .28 .21 .16 .25 .39 .19 .06
fear Sig. (2-tailed) .002 .019 .069 .005 <.001 .036 .477
Walking / Pearson Correlation .41 .38 .34 .33 .20 .27 -.02
standing Sig. (2-tailed) <.001 <.001 <.001 <.001 .022 .002 .811
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Table 8.2.7:b Correlations between

n=74

RSQ and DBC -  SLD group

Total score Disruptive 
DBC

Self-
absorbed

Comm.
disturbance

Anxiety Autistic
relating

Antisocial

Total RS Pearson Correlation .67 .52 .54 .52 .50 .59 .43
score Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001 <.001 <.001
General Pearson Correlation .72 .68 .58 .50 .56 .41 .42
Mood Sig. (2-tailed) <.001 <.001 <.001 <.001 <.001 <.001 <.001
Breathing Pearson Correlation .30 .19 .20 .28 .23 .31 .20
problems Sig. (2-tailed) .009 .098 .085 .018 .046 .007 .087
Body Pearson Correlation .50 .35 .43 .38 .35 .57 .19
rocking Sig. (2-tailed) <.001 .002 <.001 .001 .002 <.001 .102
Face Pearson Correlation .34 .16 .27 .35 .28 .40 .33
movements Sig. (2-tailed) .003 .173 .019 .003 .016 <.001 .005
Hand Pearson Correlation .25 .22 .23 .13 .27 .26 .15
behaviours Sig. (2-tailed) .034 .055 .050 .271 .021 .028 .210
Night-time Pearson Correlation .37 .21 .37 .29 .22 .42 .37
behaviours Sig. (2-tailed) .001 .073 .001 .013 .065 <.001 .001
Anxiety / Pearson Correlation .48 .39 .26 .49 .44 .38 .06
fear Sig. (2-tailed) <.001 .001 .027 <.001 <.001 .001 .477
Walking / Pearson Correlation .38 .28 .35 .37 .14 .08 -.02
standing Sig. (2-tailed) .001 .015 .002 .001 .236 .485 .811
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8.2.8 Summary of RSQ psychometric data

The 46-item RSQ proved to have good psychometric properties. The test- 

retest reliability coefficients indicated that the RSQ was reliable over a two- 

week period. The internal consistencies for the total score and sub-scale 

scores were at least adequate indicating that the items within each sub-scale 

were associated and so were measuring similar constructs.

Items for the RSQ were selected from a comprehensive literature review on 

the behavioural and emotional features of RS and so the items have content 

validity. The items of the RSQ were also shown to clinicians familiar with 

assessing girls and women with RS and to parents of females with RS to 

gain face validity. The ROC analysis and the factor analysis provided 

evidence that the total score of the RSQ is assessing RS-specific behaviour 

and the sub-scale scores represent clusters of RS-specific behaviour. 

Associations between the RSQ and the DBC scores indicated some 

convergent validity for the RSQ, i.e., they both assessed behavioural and 

emotional features.

Further validity for the RSQ can be sought by assessing criterion validity. If 

the RSQ scores assess RS-specific behaviour then one should see a 

difference between scores when judged against the criterion of being an RS 

case or a non-case.

8.3 Comparison of RS Child group with SLD group on RSQ 

scores

To gain evidence for criterion validity for the total and sub-scale scores, the 

RSQ scores obtained by the girls in the RS Child group were compared with 

the mean scores obtained by the girls in the SLD group. Before conducting 

the between group analyses a number of statistical issues needed to be 

addressed.
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8.3.1 Statistical issues

8.3.1.1 Missing data

For some individuals, several of the 46 items were not rated. As with the 

DBC data, it was decided to include only those individuals who had at least 

90% of the items rated. As mentioned earlier (see section 8.2.3) there were 

36 RS cases who had at least one item not rated. Two of these cases were 

excluded because they had greater than 10% of the items not rated. The 

remaining 34 (24%) cases had very few items not rated. Thus, there were 

141 RS girls with at least 90% of the 46-items rated. In order to calculate the 

RSQ total and sub-scale scores, the items not rated were scored as zero (i.e. 

assuming that they did not apply).

In the SLD group, 17 cases (20%) had at least one item not rated, four of 

these had more than four items not rated. These four cases were excluded. 

The number of items not rated for the 13 remaining cases were small: eight 

had one item not rated, three had two items not rated and two had three 

items not rated. Again, items not rated were scored zero. The pattern of 

missing items for both groups is shown in Table 8.3.1 :a. The actual items 

that were not rated appeared not to follow any clear pattern; no one item 

appeared to be missed more frequently than any another. Thus, it is unlikely 

that the missing data caused any bias in the data and there was no 

difference between the groups on the number of items not rated 

(x^(5. 228) = 5.87, p = .320). Excluding those cases with more than five items 

not rated left 141 cases in the RS group and 81 cases in the SLD group for 

the analysis.

The earlier ROC analysis only included those cases with complete data. To 

ensure that this did not increase the AUC, the ROC analysis was repeated 

using the data from 141 RS cases and 81 SLD cases where the missing 

values were rated zero. This made little difference to the ROC findings, the 

AUC was .939 (95% Cl .898 - .966).
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Table 8.3.1 :a Pattern of missing RSQ data

Number 
of items 
not rated

RS Child 
(n=143)

SLD
(n=85)

n % n %
0 107 74.8 68 80.0
1 19 13.3 8 9.4
2 12 8.4 3 3.5
3 2 1.4 2 2.4
4 1 .7 0 0.0
>5 2 1.4 4 4.7

8.3,1.2 Physical ability

As determined in Chapter 6, the girls in the SLD group were significantly 

more able to walk and had significantly greater hand function than the girls in 

the RS child group (see section 6.2.1). Table 8.3.1 :b shows Pearson’s 

correlations between the total physical ability score and the RSQ scores in 

the RS Child and the SLD group. The slight decrease in “n” values reflects 

missing physical ability data for four of the girls in the RS Child group and 

nine of the girls in the SLD group. Those correlation coefficients that were 

significant at the p<.05 are highlighted in red.

It can be seen from the Table that, within the RS group there was little 

association between level of physical ability and the scores on the RSQ. The 

exception to this was for the hand behaviours sub-scale which was 

negatively associated with physical ability, and for the walking/standing sub

scale which was positively associated with physical ability. A very similar 

pattern of associations was seen within the SLD group. Again, there was a 

negative association between the hand behaviours sub-scale and physical 

ability and a positive association between the walking/standing sub-scale and 

physical ability. These correlations indicate that for both groups, a higher 

level of physical ability was associated with fewer hand behaviours and a 

greater number of walking/standing behaviours. In addition for the SLD 

group, there was a negative correlation between the score on the grimacing
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sub-scale and the level of physical ability indicating that a greater level of 

physical ability was associated with fewer face movements.

Due to the between group difference in the level of physical ability between 

the RS Child and SLD groups, and its association with some of the RSQ 

scores, it was important to control for the level of physical ability in the 

between group analyses. This control was required to rule out physical ability 

as a potential reason for any of the between group differences.

Table 8.3.1 :b Correlations between RSQ scores and physical ability

RS Child 
(n=139)

SLD
(n=76)

Total RSQ score Pearson Correlation .02 -.17
Sig. (2-tailed) .844 .153

General Mood Pearson Correlation .15 .11
Sig. (2-tailed) .069 .357

Breathing problems Pearson Correlation -.11 -.17
Sig. (2-tailed) .214 .151

Body rocking / Pearson Correlation -.06 -.11
expressionless face Sig. (2-tailed) .489 .329

Face movements Pearson Correlation -.08 -.25
Sig. (2-tailed) .323 .027

Hand behaviours Pearson Correlation -.36 -.57
Sig. (2-tailed) <.001 <.001

Night-time Pearson Correlation .13 -.08
behaviours Sig. (2-tailed) .141 .468

Fear / anxiety Pearson Correlation -.01 -.17
Sig. (2-tailed) .894 .148

Walking / standing Pearson Correlation .50 .23
Sig. (2-tailed) <.001 .043

8.3.1.3 Parametric vs. non parametric tests

Parametric tests would readily allow for between group comparisons 

controlling for level of physical ability. The total score and the sub-scale 

scores from the RSQ approximate interval data which would allow for 

parametric tests to be used. Parametric tests assume an underlying normal
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distribution for the data. The distributions for the RSQ scores in the RS and 

the SLD groups were examined using a one-sample Kolmogrov-Smirnov test 

(K-S test). The results of the K-S tests are shown in Appendix D.

For the RS Child group, the K-S tests were significant (p<.05) for five of the 

nine RSQ scores (repetitive face movements, hand behaviours, night-time 

behaviours, anxiety/fear and walking/standing) indicating that the 

distributions for these scores did not approximate normal. For the SLD group 

the K-S tests for all eight RSQ sub-scales were significant indicating that 

these data did not approximate normal distributions. To determine how the 

distributions differed from normal, histograms were plotted for all sub-scale 

scores for the RS Child and the SLD group (these are presented in Appendix 

D). Inspection of the histograms revealed it was not going to be possible to 

transform the data to approximate normal distribution. The reason for this 

being that the distributions for the RS and SLD data differed. For the general 

mood, breathing problems and body rocking sub-scales the RS data 

approximated normal whereas the SLD data were positively skewed. A 

transformation to correct the positive skew in the SLD data caused a 

negative skew in the RS data. For the hand behaviours and anxiety/fear sub

scales the RS data were negatively skewed and the SLD data were positively 

skewed, making it impossible to transform both groups data to normal. On 

the night-time behaviours and walking/standing sub-scales, very few of the 

SLD group scored above zero.

The RSQ was developed to assess RS-specific behaviour. With the large 

sample sizes, highly significant differences between the RS Child and SLD 

groups were expected. Calculation of effect sizes would allow for the 

examination of the magnitude of the difference between the two groups 

independent of sample size. It was very important for the analysis on criterion 

validity to look at the magnitude of the difference between the groups rather 

than for degree of significance. To put the effect size results in context, 

according to Cohen (1988), an effect of .2 achieved from a t-test can be 

considered small, an effect size of .5 can be considered medium and the
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effect size of .8 can be considered large. Calculation of effect sizes can only 

be done using parametric methods. Therefore parametric tests (t-tests) were 

used and the analysis was repeated using the equivalent non-parametric 

analyses (Mann-Whitney U tests). This was done to ensure the findings from 

the parametric tests were reliable despite the violation of the assumption of 

normality of data.

As with the analysis on the DBG scores, physical ability was controlled for 

using Analyses of Covariance (ANCOVA). The RSQ score was entered as 

the independent variable, group as the dependent variable (RS Child vs, SLD 

group) and the total physical ability score was entered as the covariate. (see 

section 7.2.2.2 where this was done similarly). To control for physical ability 

in the non-parametric analyses, linear regression analyses were employed to 

adjust the scores for physical ability. The RSQ score was entered as the 

dependent variable in a linear regression and the total physical ability score 

was entered as the independent predictor variable. The regressions were 

conducted using both the RS Child and SLD groups data combined. The 

unstandardised residual scores from the regression were saved. Mann- 

Whitney tests were then conducted on the residuals to determine whether 

the groups were rated significantly differently on the RSQ scores after the 

lower level of physical ability in the RS Child group had been taken into 

account.

As with the DBC data, the analyses were conducted twice: first including the 

entire RS group, and again including just those cases of the RS group who 

had a diagnosis of classic RS according to parent report.

8.3.2 Results of comparison of RS Child with SLD group on RSQ 

scores

The mean ratings for the RSQ total score and each of the sub-scales for the 

RS girls and the SLD group and the results of the t-tests are presented in 

Table 8.3.2:a. The means adjusted for physical ability and the results of the 

ANCOVAs conducted between the RS Child and the SLD group are
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presented in Table 8.3.2:b. Tables 8.3.2:c and 8.3.2:d present the results of 

the comparison between those with classic RS and the SLD group.

As expected, the girls in the RS Child group were rated significantly higher 

than the girls in the SLD group on all of the scores from the RSQ, even when 

the difference in the level of physical ability was controlled for. The effect 

sizes were all large, the smallest being .80 for the walking/standing sub

scale. This provides evidence for criterion validity of the total RSQ score and 

the sub-scale scores

Despite all the effect sizes being large, there was variation in the size of the 

effect on the different RSQ scales. On the total score and the hand 

behaviours sub-scale, the RS group scored over two standard deviations 

higher than the SLD group, adjusting for physical ability made little difference 

to these large effect sizes. On the general mood, body rocking / 

expressionless face, face movements and anxiety/fear sub-scales the RS 

group scored over one standard deviation higher than the SLD group, again 

controlling for physical ability made little difference to the effect sizes. The 

smallest effect sizes were achieved for the night-time behaviours and 

walking/standing sub-scales: they were both below one. Once physical ability 

had been taken into account, the effect size for the walking/standing sub

scale became larger and the effect size for the night-time behaviours sub

scale became smaller. Those sub-scales with larger effect sizes could be 

thought of as being more specific to RS than those with smaller effect sizes. 

The results of the Classic RS vs. SLD comparison were very similar to the 

results achieved when the data from the entire RS group was used. The p- 

values for the Mann-Whitney tests conducted on the raw data were all <.001. 

The p-values for the Mann-Whitney tests conducted on the residuals derived 

from the linear regressions where physical ability was taken into account 

were also all <.001. This was the case whether the analyses were run using 

data from the entire RS Child group or just those with Classic RS.
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These analyses confirmed the validity of the RSQ total and sub-scales to be 

assessing behaviours that are seen with significantly higher frequency in girls 

RS than in girls with severe to profound learning disabilities in general. The 

largest effect sizes were for the total score and for the breathing problems 

and the hand behaviours sub-scales. This is interesting since the hand 

behaviours and breathing problems are part of the diagnostic criteria for RS. 

The effect size was smallest for the walking/standing and night-time 

behaviours sub-scale indicating that perhaps these behaviours do not have 

as strong an association with RS as the behaviours assessed by the other 

sub-scales.
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Table 8.3.2:a RS Child group vs. SLD group on RSQ raw scores

Raw scores
RS

(n=141)
SLD

(n=81) t
T-Test

df P

Effect
size*

Total score Mean
SD

46.09
14.99

17.58
11.87

15.61 198 <.001 2.12

General Mood Mean
SD

8.40
4.34

4.47
3.48

7.39 197 <.001 1.01

Breathing problems Mean
SD

5.00
3.17

.93
1.40

13.17 209 <.001 1.78

Body rocking / 
expressionless face

Mean
SD

4.61
2.72

1.79
1.81

9.25 215 <.001 1.24

Face movements Mean
SD

3.54
2.22

1.06
1.53

9.81 213 <.001 1.32

Hand behaviours Mean
SD

8.48
3.02

2.41
1.88

18.43 219 <.001 2.48

Night-time
behaviours

Mean
SD

2.01
1.79

.64
1.23

6.74 213 <.001 .91

Anxiety / fear Mean
SD

4.57
2.04

2.25
2.16

8.01 220 <.001 1.10

Walking / standing Mean
SD

1.79
1.50

.77
1.05

5.94 211 <.001 .80

juSLD-juRS 
aSLD + cRS
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Table 8.3.2:b RS Child group vs. SLD group on RSQ scores controlling
for physical ability

Scores adjusted for physical ability
RS

(n=139)
SLD

(n=76)
ANCOVA
(df=1,212)
F P

Effect
size*

Total score Mean 45.76 17.81 184.62 <.001 1.98
SD 14.03 14.20

General Mood Mean 8.46 4.29 48.27 <.001 1.01
SD 4.09 4.15

Breathing problems Mean 4.93 .97 99.35 <.001 1.45
SD 2.71 2.75

Body rocking / Mean 4.62 1.87 55.16 <.001 1.12
expressionless face SD 2.43 2.47
Face movements Mean 3.53 1.07 66.80 <.001 1.19

SD 2.05 2.08
Hand behaviours Mean 8.21 2.81 225.22 <.001 2.19

SD 2.45 2.48
Night-time Mean 2.05 .60 35.72 <.001 .87
behaviours SD 1.65 1.67
Anxiety / fear Mean 4.52 2.29 52.89 <.001 1.06

SD 2.10 2.12
Walking / standing Mean 1.91 .53 54.84 <.001 1.09

..., . SD 1.26 1.28

j iS L D -^ R S  

oSLD +  gRS
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Table 8.3.2:c Classic RS vs. SLD group on RSQ raw scores

Raw scores
Classic 

RS (n=91)
SLD

(n=81) T
T-Test

df P

Effect
size*

Total score Mean
SD

47.45
14.64

17.58
11.87

14.76 169 <.001 2.25

General Mood Mean 8.23 4.47 6.19 167 <.001 .95
SD 4.48 3.48

Breathing problems Mean 5.67 .93 14.21 135 <.001 2.25
SD 2.82 1.40

Body rocking / Mean 4.70 1.79 8.18 156 <.001 1.26
expressionless face SD 2.80 1.81
Face movements Mean 3.44 1.06 8.56 164 <.001 1.31

SD 2.10 1.53
Hand behaviours Mean 8.74 2.41 16.90 154 <.001 2.62

SD 2.96 1.88
Night-time Mean 2.09 .64 6.04 167 <.001 .93
behaviours SD 1.88 1.23
Anxiety / fear Mean 4.90 2.25 8.20 170 <.001 1.25

SD 2.08 2.16
Walking / standing Mean 1.85 .77 5.44 160 <.001 .84

SD 1.53 1.05
fuSLD — liiRS 
(jSLD + gRS

257



Table 8.3.2:d Classic RS vs. SLD group on RSQ scores controlling for
physical ability

Scores adjusted for physical ability^
Classic 

RS (n=90)
SLD

(n=76)
ANCOVA
(df=1,163)
F P

Effect
size*

2.17Total score Mean
SD

47.13
13.57

17.65
13.60

183.06 <.001

General Mood Mean 8.41 4.26 38.95 <.001 .99
SD 4.14 4.16

Breathing problems Mean 5.62 .89 161.20 <.001 2.03
SD 2.31 2.32

Body rocking / Mean 4.56 1.87 48.62 <.001 1.20
expressionless face SD 2.40 2.41
Face movements Mean 3.43 1.07 57.73 <.001 2.18

SD 1.94 1.94
Hand behaviours Mean 8.38 2.74 223.96 <.001 1.27

SD 2.34 2.35
Night-time Mean 2.14 .59 33.65 <.001 1.18
behaviours SD 1.67 1.67
Anxiety / fear Mean 4.82 2.28 53.98 <.001 1.18

SD 2.15 2.16
Walking / standing Mean 2.02 .54 53.56 <.001 1.18

SD 1.25 1.26
estimated marginal means produced using SPSS ANCOVA 

^ f iS L D -f iR S  

{a S L D  +  a R S \
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8.4 Possible use of RSQ

The RS Child group scored significantly higher on all the RSQ scores than 

the SLD group even after physical ability had been taken into account. Thus, 

in addition to evidence for reliability and construct validity there is evidence of 

criterion validity for the RSQ. These findings point to the RSQ as being a 

useful tool to employ in research on RS, but it is possible that this measure 

could also be used to identify cases of RS. Could the RSQ be used as a 

screening tool for RS? To follow is a hypothetical discussion into how, based 

on the current data, the RSQ might perform as a screening tool

8.4.1 Investigation of cut-off to identify RS cases

As the first stage of the discussion as to whether the RSQ might be useful as 

a screening tool, it is necessary to determine whether a cut-off on the total 

score to identify RS cases can be identified.

Figure 8.4.1:a shows the distributions for the 46-item total in the RS Child 

group and the SLD group. The scores for the RS group ranged from 18 to 80. 

The scores for the SLD group ranged from 0 to 59. To investigate where the 

ideal cut-off of the RSQ total score might lie. Figure 8.4.1:b shows that 

number of RS Child and SLD cases scoring above each potential cut-off 

between 18 and 60. This Figure also shows the sensitivity and specificity 

values for each of these cut-offs. Allowing for a 5% measurement error, a 

cut-off of 37 classifies less than 5% of SLD cases as RS cases (false 

positives). Similarly, a cut-off of 24 classifies less than 5% of RS cases as 

non-cases (false negatives). When the prevalence rate of cases to non

cases is 50% the optimal cut-off occurs when (sensitivity+specificty)/2 is 

highest (Sackett, Haynes, Guyatt, & Tugwell, 1991). In this case, based on 

current data, the optimal cut-off would be between 29 and 31. This optimum 

cut-off may not be the best to use in all circumstances. Other cut-offs may be 

more appropriate depending where, and for what reason the questionnaire 

checklist is being used. It may be more appropriate to minimise the number 

of false negatives or the number of false positives. To illustrate this point an
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example describing the use of the RSQ to screen for RS cases amongst girls 

with severe learning disabilities is presented.

Figure 8.4.1 :a Distribution of 46 item total score in RS and SLD groups

RS Child group

Std. D ev=  14.99 

Mean = 46.1 

N = 141.00

.8 13.8 26.9 40.0 53.1 66.2 79.2

7.3 20.4 33.5 46.5 59.6 72.7

Total score

SLD group

Std. Dev = 11.87 

Mean = 17.6 

N = 81.00

.8 13.8 26.9 40.0 53.1 66.2 79.2

7.3 20.4 33.5 46.5 59.6 72.7

Total score
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Figure 8.4.1 :b Sensitivity and specificity values for cut-offs on RSQ

Cut-off No. cases scoring Sensitivity Specificity (sensitivity +
> cut-off ______________  specificity)/2

RS SLD 

60 30 0 .21 1
55 40 1 .28 .99
50 51 1 .36 .99
45 70 2 .50 .98
40 85 4 .60 .95
39 88 4 .62 .95
38 94 4 .67 .95 .81
37 99 4 .70 .95 .83
38 102 5 .72 .94 .83
35 106 5 .75 .94 .85
34 110 8 .78 .90 .84
33 111 9 .79 .89 .84
32 115 10 .82 .88 .85
31 121 10 .86 .88 .87
30 124 11 .88 .86 .87
29 126 12 .89 .85 .87
28 127 15 .90 .81 .86
27 130 17 .92 .79 .86
26 131 18 .93 .78 .86
25 133 19 .94 .77 .86
24 136 23 .96 .72 .84
23 137 26 .97 .68 .83
22 139 29 .99 .64 .82
21 139 31 .99 .62
20 140 37 .99 .54
15 141 44 1 .46
10 141 56 1 .31
5 141 70 1 .14

 0_______141 81________ 1_________ 0_________________

8.4.2 Example of use of RSQ as a screening tool

To illustrate how the RSQ might perform as a screening instrument, a 

hypothetical example is presented where the RSQ is used to screen for RS 

in a regional area containing 600 girls with severe learning disabilities. In this
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situation, it would be important to take into account the prevalence rate of RS 

within a population for girls with severe learning disabilities. Based on 

prevalence estimates, approximately one in every 30 girls with severe 

learning disabilities can be assumed to have RS (see section 1.2.9). Thus 

out of the 600 girls in the regional area, 20 would be likely to have RS. How 

many of these 20 cases would the RSQ identify and how many of the 580 

non-cases would the RSQ identify?

Based on existing data. Table 8.4.2:a shows the number of cases that would 

be identified if a cut-off of 30 were used. Using the sensitivity and specificity 

values from Figure 8.4.1:b, a cut-off of 30 would identify 18 out of the 20 RS 

cases. Also scoring 30 or above on the RSQ would be 81 out of the 580 non- 

RS cases. Thus, in total 99 of the 600 girls in the regional area would score 

greater than or equal to the cut-off and only 18 (18%) of these would actually 

have RS. Therefore, the positive predictive value of the RSQ would be 18%, 

that is an individual scoring 30 or above on the RSQ total score would have 

an 18% chance of having RS. This 18% chance sounds very low, but if it is 

compared with the pre-test probability of having RS (0.3%), using the RSQ 

has increased the odds of having RS substantially. Using the RSQ has also 

eliminated 499 of the 580 non-RS cases (SLD girls) from further enquiry.

Therefore, the RSQ could be useful as the first stage in a screening program. 

The second stage of the screening program would involve more detailed 

examination of the cases identified. The RSQ could not be used to identify 

RS cases on its own as, due to the low prevalence rate, it would always 

identify a large number of false positives. This is the case with any 

instrument designed to identify rare disorders from a general population. One 

way to overcome the problem would be to use a slightly higher cut-off to 

minimise the number of false positives. Table 8.4.2:b shows the number of 

cases identified when a higher cut-off of 37 is used.

This time, 43 individuals would score above the higher cut-off of which 14 

(33%) would actually have RS. Increasing the cut-off would decrease the
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number of false positives making the positive predictive value of the test 

higher (33%). The consequence of this is that six of the 20 RS cases would 

be missed in contrast to only two cases being missed when the cut-off was 

lower. This illustrates the point that the cut-off one chooses depends on why 

you are using the instrument. If it were very important to identify all RS cases 

regardless of the number of false positives then a lower cut-off should be 

used. Whereas, if it were more important to minimise the number of false 

positives and it does not matter if a few RS cases are missed, then a higher 

cut-off should be used.

Table 8.4.2:a Screening example of RSQ, cut-off=28

Number cases
RS

Present Absent predictive value

Screening
Result

>30
<30

18
2

81
499

18%

Total 20 580
Sensitivity

.88
Specificity

.86

600

Table 8.4.2:b Screening example of RSQ, cut-off=34

Number cases
RS

Present Absent predictive value

Screening
Result

>37
<37

Total

14
6

29
551

20 580
Sensitivity

.70
Specificity

.95

33%

600
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8.5 Discussion

The analyses conducted on the individual items of the DBC (see Chapter 7) 

indicated repetitive movements, mood disturbances and an unusual posture 

are specific RS behaviours but further analyses were required to determine 

precisely which behaviours are RS-specific. The Rett Syndrome 

Questionnaire (RSQ) was designed to assess a wide range of behaviours 

associated with RS. By comparing girls with RS to other girls with SLD, it was 

possible to determine which behaviours were specific to RS. The final 

version of the questionnaire contained 46 items. The items were shown to be 

highly interrelated and so were assessing the same construct. The items had 

content and face validity for assessing behaviours seen in girls and women 

with RS. The total score derived from the 46 items discriminated between 

girls with RS and girls with SLD with 94% accuracy and could potentially be 

used to screen for girls with RS amongst girls with SLD in general. The girls 

with RS scored over two standard deviations higher than the girls with SLD 

on the total RSQ score. They also scored nearly or greater than one 

standard deviation higher on the eight RSQ sub-scales even after the lower 

level of physical ability of the RS girls had been taken into account. Thus, 

there was evidence that the 46 items assessed RS specific behaviour.

8.5.1 RS-specific behaviour and overiap with current diagnostic 

criteria

There are well accepted necessary (all have to be present) and supportive 

criteria for classic RS (see section 1.2.2). Inclusion (three of six have to be 

present) and supportive criteria have been proposed to delineate cases of 

variant RS from other disorders (see section 1.2.7). This was the first study 

to employ the use of a comparison group of girls with severe to profound 

learning disabilities in research on RS. For the first time, it was possible to 

determine which of the diagnostic criteria are specific to RS and which are 

seen with equal frequency in other girls with severe to profound learning 

disabilities. Two aspects of specificity are important to diagnosis. Firstly, it is 

important to know the extent to which the behaviours seen in RS are seen in
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others with SLD. Second, it is important to know how frequently the 

behaviours are within the RS population.

Some of the 46 behaviours found significantly more frequently in girls with 

RS than in girls with SLD, were more common within the RS group than 

others. For example, holding the body rigid at times, using eye gaze to 

convey feelings, needs and wishes, and spells of laughter were seen in over 

90% of the girls with RS. These behaviours were highly common in the RS 

but they also seen in 50% of the SLD group. Spells of apparent panic, does 

not use hands for purposeful grasping, and a tendency to bring hand 

together in front of the chin were seen in approximately 70% of the RS group 

but in just one third of the SLD group. Rocks self when hands are prevented 

from moving, makes repetitive hand movements involving fingers around 

tongue, rocks body repeatedly, spells of crying for no apparent reason during 

the day, and having an expressionless face were all seen in around 40% of 

the RS girls. These behaviours were not as common in the RS group as 

some of the others behaviours but they very rarely seen in the SLD group. 

Thus, all 46 behaviours were specific to RS in that they were seen more 

frequently in the RS than the SLD group, but not all were equally common in 

the RS girls.

The factor analysis found the 46 behaviours formed eight clusters which 

were used to derive sub-scales for the RSQ. In each of these clusters, 

behaviours that were very common in the RS group were mixed with 

behaviours that were less common. For example in the breathing problems 

sub-scale the items “times when breath is held” and “times when breathing is 

deep and fast” were seen in more than 70% of the RS girls. Whereas, 

“swallows air”, “abdomen fills with air, and sometimes feels hard”, and “air or 

saliva expelled from mouth with force” were seen in 57%, 59%, 55% 

respectively. Thus, for each of the clusters it is difficult to say just how 

common the cluster of behaviour was within the RS group. To determine how 

specific the behavioural clusters were to RS, scores obtained by the RS 

group were compared to those obtained by the SLD group. The magnitude of
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the difference between the RS and SLD group on scores from the eight RSQ 

sub-scales varied from just under one standard deviation difference, to over 

two. This indicates that although all the sub-scales were assessing RS- 

specific behaviour, some were more specific than others were. That is for 

some sub-scale scores there was greater differentiation between the RS and 

the SLD group. Despite it not being possible to determine precisely the 

frequency of the clusters of behaviour within the RS group, it was possible to 

say that all eight behavioural clusters were frequently seen in the RS group. 

All the individual behaviours were seen in over 40% and the behaviours seen 

with a lower frequency were often accompanied by items seen with a higher 

frequency in the same cluster. I now turn to discuss how the findings relate to 

the current diagnostic criteria for classic and variant RS.

The largest difference between the RS and SLD occurred on the hand 

behaviour sub-scale. The girls with RS scored over two standard deviations 

higher than the girls with severe to profound learning disabilities indicating 

great differentiation between the groups. Hand stereotypies and lack of hand 

skills are the most commonly reported behaviour in the RS literature (Elian & 

Rudolf, 1996; Kerr et al., 1987; Nomura and Segawa, 1992). By definition all 

girls with classic RS show these behaviours (RSDCW, 1988), and these 

features are one of inclusion criteria in the variant delineate model. Thus, it 

was not unexpected that the hand behaviours would be seen in high 

frequency in the girls with RS. What the study demonstrates for the first time 

is that these behaviours are highly unusual amongst other girls with SLD, 

they are specific to RS. This finding indicates that the loss of hand skills and 

stereotypic hand behaviours are appropriately included in the diagnostic 

criteria for RS.

It was on the breathing problem sub-scale where the next biggest difference 

between the RS and SLD group lay. The girls with RS scored 1.7 standard 

deviations higher than the girls with SLD. Breathing problems of 

hyperventilation and breathing holding have been well documented as being 

common in females with RS (Cirignotta et al. 1986; Glaze et al. 1987b; Kerr
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& Julu, 1999). Hyperventilation, breath-holding spells, forced expulsion of air 

of saliva and bloating/marked air swallowing are all included in the supportive 

criteria for classic RS. Hyperventilation and/or breath-holding and 

bloating/marked air swallowing are included in the supportive criteria for 

variant RS. The findings show these behaviours delineate girls with RS from 

other girls with SLD and support the inclusion of these behaviours in the 

diagnostic criteria.

Gait abnormalities are known to be associated with RS (FitzGerald et al., 

1990b). Poorly co-ordinated gait movements are one of the necessary 

diagnostic criteria for classic RS and gait apraxia is one of the supportive 

criteria for variant RS. One of the smallest differences between the girls with 

RS and girls with SLD was seen on the walking/standing sub-scale. After 

accounting for physical ability, the girls with RS scored over one standard 

deviation higher than the girls with SLD in contrast to scoring nearer to two 

standard deviations higher on the hand behaviours and breathing sub-scales. 

Thus, the difference in the frequency of walking/standing behaviours 

between the RS and SLD group was not as great as that seen for the hand 

behaviours or breathing problems. However, the effect size was large 

indicating that the walking/standing behaviours may still help delineate girls 

with RS from girls with SLD. The study shows that not all gait abnormalities 

are specific to RS. Girls with RS did not walk on their toes or hesitate at a 

change in flooring any more frequently than girls with SLD. The girls with RS 

did not have any more difficulty than the girls with SLD in maintaining a 

standing position. Thus, it was the stiff legged manner of walking and lack of 

wanting to support oneself in a standing position that characterised the 

posture of girls with RS from that of other girls with SLD. This suggests that 

gait abnormalities included in the diagnostic criteria need to be described 

with more precision.

Poorly co-ordinated trunk movements are included in the necessary 

diagnostic criteria for classic RS but not in the variant criteria. The rocking 

behaviours found to be RS-specific in the current study might reflect these
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truck movements. Alternatively they might simply reflect repetitive 

movements. It is important that the items included in the diagnostic criteria 

are described accurately, for example it is difficult to know exactly what the 

poorly co-ordinated trunk movements are.

Seven behaviours were determined to be RS-specific but were not included 

in any of the eight constructs of RS behaviour. Three of these behaviours 

were related to hand movements and support the findings that repetitive 

hand movements are specific to girls with RS. The other four behaviours 

were grinding teeth, spells of laughter for no apparent reason, vacant staring 

spells and appearing isolated. Teeth grinding and unprompted or sudden 

laughing or screaming are currently included in the supportive criteria for the 

variant delineation model of RS. The findings confirm that these behaviours 

would help delineate between RS and other girls with SLD.

Loss of social engagement is included in the necessary criteria for classic RS 

with the note that social interaction often develops later in life. There was no 

evidence in the current study for a difference in the quality of social 

interaction skills in the girls with RS and girls with SLD. Positive social 

behaviours such as developing friendships, preferring people to objects, 

preferring company to solitude, and enjoys being centre of attention, were 

found with equal frequency in girls with RS and girls with SLD. Similarly, 

negative social behaviours such as avoiding social contact and eye contact 

were found with equal frequency in girls with RS and girls with SLD. All the 

RS girls in the current study had experienced regression at least one year 

prior to the questionnaire completion. Therefore it was not possible to 

determine whether there was a loss of social engagement early in life 

although the findings suggest that the quality of social contact post

regression in RS does not differ from that seen in other girls with SLD.

Intensive eye communication or “eye pointing” is included in the supportive 

criteria for variant RS. The item “uses eye gaze to convey feelings needs and 

wishes” was found to be more common in girls with RS than in other girls
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with SLD. In the factor analysis this item hung together with the items 

describing hand behaviours and lack of hand skills. This suggests the eye 

gaze behaviour may be associated with the repetitive hand movements and 

lack of hand skills in RS. One would predict that if a person has few hand 

skills, is frequency performing hand stereotypies, and has no speech then 

they would have to rely on eye gaze to communicate. The study suggests 

that girls with RS use eye gaze but is not possible to conclude whether this 

constitutes “intensive eye communication”.

8.5.2 RS-specific behaviours not currently included in diagnostic 

criteria

General mood, repetitive face movements, anxiety/fear, body rocking / 

expressionless face and night-time behaviours were shown significantly more 

frequently by the girls RS compared to other girls with SLD. Unless body 

rocking is the same as poorly co-ordinated truck movements, none of these 

behaviours are currently included in the diagnostic criteria for RS. The 

magnitude of differences between the RS and SLD group on scores from the 

general mood, fear/anxiety, repetitive face movements, night-time 

behaviours, and body rocking and expression face sub-scales were not as 

large as those seen for the hand behaviours and breathing problems sub

scales. This indicates that these behaviours are not as specific to RS as the 

hand behaviours and breathing problems.

The smallest difference between the RS Child and SLD group was on the 

night-time behaviours sub-scale. The girls with RS scored just .87 standard 

deviations above the SLD group once physical ability had been taken into 

account. This indicates that for the night-time behaviours there was greater 

overlap between the ratings obtained by the two groups than for the other 

seven RSQ sub-scales. Despite there being a greater overlap in the scores, 

the difference between the groups was still of clinical significance. The 

inclusion of night-time behaviours as well as general mood behaviours, 

anxiety/fear, face movements and body rocking and expressionless face 

behaviours into diagnostic criteria would help differentiate girls with RS from 

other girls with SLD. Because they are less specific than the hand
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behaviours and breathing problems, perhaps they could be included in the 

criteria for variant RS rather than classic RS. If these behaviours were 

included one would have to be careful to include descriptions of the exact 

behaviours found to be RS-specific.

Not all RSQ items describing mood were found to be RS-specific. The 

number of temper tantrums, being unhappy with a change in routine, being 

frightened at sudden sounds, strangers or high or shrill sounds were all seen 

with equal frequency in girls with RS and other girls with SLD. It was the 

abrupt changes in mood associated with spells of screaming, crying and 

being irritable or miserable for no apparent reason described in the general 

mood construct that are specific to RS. Sansom et al (1993) described brief 

periods of low mood associated with RS. The general mood behaviours 

found to be RS-specific could be thought of as describing a low mood. 

Another construct of RS-specific behaviour described mood disturbances, 

those of anxiety and fear. Sansom et al. (1993) reported episodes of anxiety 

associated with RS. The current study suggests that it is panic and fear 

related to a change in body position or a unfamiliar situation that are RS- 

specific rather than the general level of fear and anxiety.

Waking during the night screaming, crying and laughing formed one of the 

eight constructs of RS-specific behaviour. The RSQ items describing other 

sleep behaviours were found with equal frequency in girls with RS and girls 

with SLD; does not fall asleep easily when put to bed, frequently disturbed 

nights, and tends to wake early in the morning. Day time naps were found to 

be RS-specific in the RSQ analyses. The behaviour was not part of the night

time behaviour construct but was part of the hand behaviours construct. It is 

difficult to reason why day time naps might be included within the same 

construct as hand behaviours and this might be a non meaningful artefact of 

the factor analysis. General sleeping problems including difficulty falling 

asleep at night, frequent wakings during the night, waking early in the 

morning and day time naps have been reported to be associated with RS 

(Segawa & Nomura, 1992; McArthur & Budden, 1998; Piazza et al., 1990).
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The night wakings are reported to be often accompanied by night laughing 

(Coleman et al., 1988; Sansom et al., 1993) or crying (Sansom et al., 1993). 

The findings of the current study indicate that general sleeping problems are 

not specific to girls with RS, they are also seen with the same frequency in 

other girls with SLD. What is specific is the night wakings accompanied by 

laughing, screaming or crying.

The rocking behaviours were combined with expressionless face behaviours 

in the same construct. The expressionless face behaviours describe slow 

shifts of gaze and seeming to look through people. The literature on RS 

suggests girls have expressionless faces, show poor eye contact, and are 

indifferent to people of objects (Coleman et al, 1988). The expressionless 

face behaviours found to be RS-specific in the current study seem unrelated 

to interest in the environment or poor eye contact. Girls with RS were found 

to share enjoyment with others by looking and showed an interest in things 

around them as much as the girls with SLD. Girls with RS were found to have 

less poor eye contact that girls with SLD. It was simply an expressionless 

face, slow gaze shifts and looking through people that were RS-specific. The 

fact that these behaviours hung together with body rocking suggests there 

might be an association between the two behaviours. Perhaps the 

expressionless face behaviours are seen when the girls perform the rocking 

behaviours. This could be addressed in future research.

There was some overlap in the behaviours included in the DBC and RSQ. 

For those behaviours that were shared between the two questionnaires there 

was agreement in the findings. Many RS-specific behaviours determined in 

the RSQ analyses were not included in the DBC. This supports the design 

strategy of using the RSQ in conjunction with the DBC to determine RS- 

specific behaviours.

8.5.3 Classic and atypical cases of RS

The magnitude of difference between girls with classic RS and girls with SLD 

was similar to that achieved when the data from all RS girls (classic and 

atypical) were included. This suggests that these behaviours are seen with
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similar frequency in girls with classic RS and the entire group of RS girls. The 

diagnosis of classic RS was gained via parental report. Further research 

should investigate whether the RS-specific behaviours determined in the 

current study hold for those with a confirmed diagnosis of classic RS. It was 

not possible to compare those with classic RS to those the atypical RS in the 

current study as detailed diagnostic information was not available. The 

current study shows particular behaviours are specific to girls with RS in 

general compared to other girls with SLD and that these behaviours may be 

useful additions to the diagnostic criteria for RS. It is not possible to say 

whether these behaviours should be included in the criteria for classic RS, 

variant RS or both.

We currently do not understand the difference between those with classic 

and atypical RS. Atypical RS may be caused by the same genetic anomaly 

as classic RS and those with atypical RS may represent a range in the 

severity of the same disorder. Alternatively those with atypical RS may have 

a different underlying cause than those with classic RS, but present with 

similar difficulties. Since the discovery of mutations in the MECP2 gene in a 

proportion of classic cases, research has started to screen all girls with a 

diagnosis of RS (atypical and classic) for these mutations. This work may 

lead to a better understanding of how the clinical criteria are related to the 

cause of RS and how atypical cases differ from classic cases. Only then we 

will be able to determine which criteria best describe classic and atypical 

cases.

8.5.4 Behaviours associated with RS but not specific to RS

Fifty-five of the original 101 RSQ items were excluded as they were not rated 

significantly higher in the RS group than in the SLD group. A number of these 

behaviours were relatively common in the girls with RS. Self-injurious 

behaviours have been reported to be associated with RS (Coleman et al. 

1988; Sansom et al., 1993). All the RSQ items describing self-injury were 

seen in similar frequency in the girls with RS and girls with SLD: bites fingers, 

hands or wrists, pulls own hair, hurts self by scratching body, bangs head 

against objects. As mentioned earlier in the discussion, there was no
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evidence that girls with RS show different frequencies of positive or negative 

social behaviours, or differ in their interest towards stimuli in the environment 

compared to other girls with SLD. The same was found for general sleeping 

behaviours and particular gait abnormalities.

The findings that self-injurious behaviour, general sleeping problems, quality 

of social behaviours and reactions to the environment were not specific to RS 

does not mean that these behaviours should not be included in the 

diagnostic criteria for RS. RS is a syndrome, described by the combination of 

signs and symptoms. Behaviours seen in the same frequency in girls with RS 

and other girls with SLD could be used to diagnose cases of RS if they are 

very frequent or striking in RS and help, along with other features, to 

characterise the presentation of the disorder. The behaviours seen in equal 

frequency in the RS and SLD girls in this study were not particularly frequent 

or striking in the girls with RS. These behaviours are unlikely to make useful 

contributions to the diagnostic criteria for RS.

8.5.5 Limitations

A major limitation to the RSQ analyses is the exclusion of adult data. It was 

not possible to include these data due to the lack of an appropriate 

comparison group for the RS adults. The findings established apply to girls 

with RS aged under 18 years only. The behavioural features associated with 

RS may change over age. There is evidence to suggest that physical abilities 

decline with age (Hagberg, 1993). Mental age and visual processing had 

been found to decline with age (Perry et al., 1991; von Tetzchner et al., 

1996). Daily living skills and communication abilities have been found to 

improve slightly with age (Perry et al., 1991; Woodyatt & Ozanne, 1993). The 

possibility that the behavioural and emotional features may change with age 

is explored in Chapter 9. It is important to determine if RS-specific 

behaviours show developmental trends from a diagnostic point of view. For 

example, some behaviour may only be seen early in life, this information 

would need to be included within the diagnostic criteria.
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Two behavioural features currently included in the diagnostic criteria for RS 

were not adequately assessed by the RSQ: social engagement and eye 

communication. The findings indicated that eye gaze is more common in RS 

and positive and negative social behaviours are seen with the same 

frequency in girls with RS and other girls with SLD. However, the RSQ was 

not a measure of eye communication or social engagement. Further work 

employing well-validated measures of non-verbal communication and social 

behaviour is required to determine the whether these features should be 

included in the diagnostic criteria for RS. A recently published paper 

investigated both communicative ability and social behaviours in eight girls 

with RS (Sandberg, Ehlers, Hagberg, & Gillberg, 2000). They found 

communicative ability to be lower than expected based on the individuals' 

developmental level, but the indivduals’ social behaviour was appropriate for 

their developmental level. The Sandberg et al. (2000) study failed to employ 

well-validated measures of communicative ability and social functioning and 

did not compare individuals with RS to an appropriate comparison group. 

Nevertheless, the current study and this recent study points the need to 

investigate further the communicative and social abilities in girls and women 

with RS.

8.5.6 Summary

The development and analysis of the RSQ data allowed for the first 

investigation into which behaviours seen in individuals with RS are RS- 

specific. It allowed not only for broad descriptions of RS-specific behaviour to 

be gained but also for the identification of precisely which behaviours are 

specific to girls with RS. The RS-specific behaviours identified were hand 

stereotypies and a lack of hand skill, breathing problems of hyperventilation 

and breath holding, night-time wakings accompanied by crying, screaming or 

laughing. Particular mood disturbances including rapid changes to a negative 

mood state, fear and panic were also RS-specific. So was an unusual way of 

walking and standing, body rocking movements, an expressionless face, 

laughing for no apparent reason and teeth grinding.
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9 Investigation of within-RS variability in 
behavioural and emotional features

9.1 Introduction

In the previous chapter, 46 items of the RSQ were determined to be 

significantly more common in girls with RS than in girls with severe to 

profound learning disabilities even after physical ability had been taken into 

account. The behaviours described by these items were shown to be specific 

to girls with RS. However, it was not the case that all girls with RS were rated 

identically on the RSQ. There was considerable variability within the RS child 

group with total scores on the RSQ ranging from 18 up to maximum of 80 

(possible range of scores 0-92) and there was a spread of scores within this 

range. Figure 8.4.1:a shows the distribution of RSQ total scores within the 

RS Child group. This within syndrome variability was not limited to scores on 

the RSQ, it was also seen for scores on the DBG. For example, on the total 

DBG score the ratings for the RS Child group ranged from six up to a 

maximum of 83 (possible range of scores 0-192) and there was a spread of 

scores within this range. The distribution of DBG total scores within the RS 

Child group is shown in Figure 9.1.1:a. Similar within-syndrome variability 

was seen on all of the DBG and RSQ sub-scales except for the DBG 

antisocial sub-scale where few of the RS Child group scored at all.
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Variability was also seen within the RS adult group. Figure 9.1.1:b shows the 

distribution of scores on the Aberrant Behaviour Checklist sub-scales. It can 

be seen that there was a wide spread of scoring except on the inappropriate 

speech sub-scale where few of the adults scored.

On important question to consider is what contributes to this within syndrome 

variability. Why do some individuals with RS show a lesser or more severe 

profile of behavioural and emotional features? Answering such a question 

has a number of benefits including more accurate prognosis for individuals 

with RS and their families, and perhaps a better understanding of what leads 

to the symptoms seen in RS. One way of addressing this issue in the present 

research was to explore correlates of behavioural and emotional disturbance 

in RS

Based on the literature on RS and behavioural and emotional disturbance in 

individuals with learning disabilities, a number of potential correlates were 

identified: age, obstetric complications, early feeding difficulties, early 

development, age of onset of regression, epilepsy and current level of 

physical ability (see section 4.2.2.2). These seven potential correlates were 

assessed in the study and this chapter aims to determine the extent to which 

they contribute to the within-RS variability in behavioural and emotional 

features.

The analysis of the RSQ contained in Chapter 8 was limited in that adults 

with RS were not included. A further aim of the current chapter was to 

investigate whether the specific profile of behaviour established in children 

with RS would be exhibited to the same extent in adults with RS. It is 

important investigate if there is change in the profile of RS behaviour with 

age as this has implications for diagnosis and prognosis.
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Figure 9.1.1 ;a Distribution of total DBG scores within the RS Child
group
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Figure 9.1.2:b Distribution of scores for RS Adults on the Aberrant 

Behaviour Checkiist
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9.2 Data analysis rationale

The investigation of the correlates of behavioural and emotional features was 

conducted using data from the DBC, AbBC and the RSQ. Data from the DBC 

and AbBC were used to investigate whether there was an association 

between any of the potential correlates and general clusters of behavioural 

and emotional disturbance. Data from the RSQ were used to investigate 

whether there was an association between any of the potential correlates 

and RS-specific clusters of behaviour.

To establish which of the seven potential correlates were associated with 

behavioural and emotional features, the analysis proceeded in two stages. 

First, univariate and bivariate statistics were used to establish whether each 

of the potential correlates was associated with any of the scores from the 

DBC, AbBC or the RSQ. Not all data approximated a normal distribution.

The RSQ data were collected on the RS Child and RS Adult group. For the 

RS Child group, the total score, general mood, breathing and body rocking 

scores approximated normal distributions, the other scores could not be 

transformed to approximate normal. The RS Adult data approximated a 

normal distribution for all the RSQ scores except the night-time waking and 

walking/standing sub-scales. The data for these two scales could not be 

transformed to approximate a normal distribution. When the RS Child and 

Adult data were combined just the total RSQ score and the general mood 

scores approximated normal, the remaining scores could not be transformed 

to approximate normal (see Appendix D)

The data collected from the RS Child group for the total DBC score, the 

anxiety sub-scale and the autistic relating sub-scale approximated a normal 

distribution. Scores from the disruptive and self-absorbed sub-scales could 

be transformed to approximate a normal distribution. Scores from the 

communication disturbance and antisocial sub-scales did not approximate a 

normal distribution (see Appendix D).
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For the AbBC data, the irritability, lethargy and stereotypic behaviour sub

scales approximated normal distributions but the hyperactivity and speech 

sub-scales did not. The hyperactivity sub-scale could be transformed to 

normal (see Appendix D).

For the univariate analyses, if the raw or transformed data approximated a 

normal distribution parametric tests were used. For those variables that could 

not be transformed to approximate a normal distribution, the analyses were 

repeated using non-parametric tests. The results of the non-parametric tests 

are only be reported if they differed from the results of the parametric tests. 

For continuous variables, Pearson’s or Spearman’s correlations were used to 

establish whether there was an association. For dichotomous variables, 

independent t-tests or Mann-Whitney U tests were used to compare the 

means or ranks for the DBC, AbBC and RSQ between the two levels of the 

variable.

The second stage of the investigation involved constructing a number of 

linear regression models. For the DBC, AbBC and RSQ total and sub-scale 

scores, a regression model was constructed where the score was entered as 

the dependent variable. The statistics derived from regression models (p and 

R) are legitimate measures independent of any distribution assumption (see 

Tabachnick & Fidell, 1996). Those variables identified in stage I of the 

analysis as having a significant association with the DBC, AbBC or RSQ 

were entered as the independent variables in the regression models. In order 

not to reject correlates of potential interest, all differences significant at the 

p<.05 identified in the first stage of the analysis were entered into the 

regression models. The aim of the second stage of the analysis was to 

establish the unique contribution of each potential correlate whilst taking into 

account the effect of other correlates.

The DBC data were collected from the RS Girls group only and so the DBC 

analysis included data from 130 girls aged four to 18 years who had at least
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90% of the DBC items rated (see section 7.2.1.2 for discussion on missing 

data). Just four of the 130 RS girls scored more than zero on the antisocial 

behaviour sub-scale. Due to the small number of cases scoring, the 

correlates analysis did not include the antisocial sub-scale. The AbBC data 

were collected from the RS adult group only and so the analysis included 50 

RS adults who had at least 90% of the AbBC items rated (see section 7.3.1 

for discussion on missing values).

The RSQ data were collected from both the RS Girls and RS Adults. The 

RSQ was completed for 56 adults with RS, 18 of these (32%) had at least 

one of the 46 RSQ items not rated. Twelve had just one item not rated and 

six had two items not rated. Therefore, all 56 cases were retained for this 

analysis and the non-rated items were rated zero. For the RSQ, the analysis 

included data from 56 adults with RS and 141 girls with RS, all of whom had 

at least 90% of the RSQ items rated (see section 8.3.1.1, for a discussion of 

missing RSQ data in the RS Child group).

There were missing data for several of the potential correlates. In some 

cases, the parents could not recall precise details of early life or, if parents 

were foster or adoptive parents, they did not have knowledge of their child's 

early life. For each analysis, the number of cases included reflects the 

maximum number of cases for which there were data for that variable.

Prior to presenting the results from the univariate analysis of the correlates, 

an investigation into the effect of age on behavioural and emotional features 

is presented.

9.3 Investigation of effect of age on behavioural and 

emotional features

The effect of age was investigated in two ways. First, ratings obtained by the 

RS Adults on the RSQ were compared to those obtained by the RS girls. 

This was an important comparison to make as the RSQ scores were
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developed using child data only. Second, correlational analyses between 

chronological age and the RSQ, DBC and AbBC scores were conducted to 

determine whether there were general increases or decreases in the 

behavioural and emotional features with increasing age.

9.3.1 Comparison of RS girls and adults on RSQ scores

The clusters of RS-specific behaviour resulting from the analysis of the RSQ 

data were established for children with RS only. To determine whether the 

clusters of RS-specific behaviour were seen with similar frequency in adults 

with RS, the mean scores obtained by the RS child and adult groups were 

compared. No reliability data for the RSQ scores in the RS Adults has thus 

far been presented. Table 9.3.1:a presents the internal consistencies for the 

total scores and the eight RSQ sub-scales for the RS Adults. It can be seen 

that the internal consistencies were all of an acceptable level, except for the 

face movements sub-scale where the internal consistency was low. This 

could indicate that one or two of the night-time behaviours are not seen in RS 

adults.

Table 9.3.1 :a Internal consistencies for the total and sub-scale scores 

of the RSQ, RS Adult group

RS adults 
(n=56)

SCORE Alpha
RS Total score .87
General Mood .79
Breathing problems .71
Body rocking .60
/expressionless
face
Face movements .43
Hand behaviour .61
Night-time .70
behaviours
Fear/anxiety .66
Walking/standing__________.66
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Table 9.3.1 :b presents the means and SDs for the two RS groups. 

Examination of the means indicated that the children scored moderately 

higher on the RSQ total score than the adults. An independent t-test 

confirmed there to a trend for the children to score higher. This slightly 

elevated overall RSQ score seen in children was due to them being rated 

significantly higher (p<.05) than the adults on three clusters of RS-specific 

behaviours. The children showed more general mood behaviours, more 

repetitive face movements and more night-time behaviours than the adults 

with RS. Due to the large sample sizes, it was important to investigate the 

effect sizes to determine the magnitude of the difference between the two 

groups. The effect sizes were of a small to medium size indicating that the 

differences between the children and adults was not of a substantial 

magnitude but may have some clinical as well as statistical significance.
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Table 9.3.1 :b RS girls vs. RS adults on RSQ scores

RS
Girls

RS
Adults

T-Test
Effect

n=141 n=56 t df size*
Total score Mean

SD
46.09
14.99

41.86
16.83

1.83 195 .070 .27

General Mood Mean
SD

8.40
4.34

6.73
3.50

2.80 124 .006 .43

Breathing problems Mean
SD

5.00
3.17

5.46
2.79

-.957 195 .340 .15

Body rocking / 
expressionless face

Mean
SD

4.61
2.72

4.46
2.58

.344 195 .731 .06

Face movements Mean
SD

3.54
2.22

2.73
1.86

2.41 195 .017 .40

Hand behaviours Mean
SD

8.48
3.02

7.75
3.38

1.47 195 .143 .23

Night-time
behaviours

Mean
SD

2.01
1.79

1.29
1.58

2.66 195 .009 .43

Anxiety / fear Mean
SD

4.57
2.04

4.29
2.15

.88 195 .378 .13

Walking / standing Mean
SD

1.79
1.50

2.00
1.60

-.88 195 .378 .14

^ L D -fiR S
^oSLD+aRS

9.3.2 Correlational analysis of age effects

To look at the general effect of an increase in chronological age, Pearson's 

correlation coefficients between age at completion of the questionnaires and 

the RSQ scores were calculated. Table 9.3.2:a shows the Pearson’s 

correlation coeffcients between age and the RSQ scores for the RS child and 

adult groups combined. All correlations coefficients were small ( r< ±.21) 

although four did reach statistical significance at the p<.05 level. There was a 

significant negative association between age and the total score on the RSQ 

indicating that younger individuals tended to have a higher overall level of 

RS-specific behaviour. This confirmed the trend that was seen for the 

children scoring higher the adults on the total score. Three of the RSQ sub-
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scales had significant negative associations with age these were; general 

mood, face movements and night-time behaviours indicating that the younger 

individuals tended to show more of these behaviours. Again, this confirms 

the earlier finding that the children were rated higher than the adults on these 

three sub-scales.

Pearson’s correlations between age at completion of questionnaires and the 

DBC scores are shown in Table 9.3.2;b. There were few associations 

between age and the DBC scores with all correlation coefficients being 

smaller than ±.2. Despite the small coefficients, two reached statistical 

significance (p<.05). There were significant negative associations between 

age and scores on the self-absorbed and communication disturbance sub

scales indicating that younger children tended to show more of these 

behaviours. Pearson’s correlations between age at completion of 

questionnaires and the AbBC scores are shown in Table 9.3.2:c. There were 

no reliable associations between age and the DBC scores with all correlation 

coefficients being smaller than ±.15 and none reached statistical significance.

Although the correlation coefficients were very small, age was included in the 

regression models for three RSQ sub-scales: general mood, face 

movements and night-time behaviours and the RSQ total score. Age was 

also included in the regression models for two DBC sub-scales: self- 

absorbed and communication disturbance. The results of the regression 

analyses will provide a better indication of the extent of the independent 

contribution of chronological age to the variance in behavioural and 

emotional features.

Individuals with RS experience a number of different clinical stages (Hagberg 

& Witt Engerstrom, 1986; Engerstrom, 1990). The most characteristic stage 

is regression, where learnt skills are lost (Engerstrom, 1992). In the current 

study, parents were asked to provide the age of their child when skills were 

lost. Using chronological age to investigate developmental effects might be 

contaminated since individuals with the same chronological age may have
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experienced regression at different times. Thus, correlations between the 

DBC, AbBC and RSQ scores were repeated using age since regression 

rather than chronological age. This made no difference to the findings. It 

would have been interesting to investigate the behaviour of a group of 

individuals who had recently experienced regression compared to those who 

had experienced regression a long time previously. Unfortunately, this was 

not possible. All RS cases had experienced regression at least one year 

before the questionnaires were completed. This emphasises the point that 

cases with RS are not identified until regression has occurred.

Table 9.3.2:a Pearson’s correlations between age and RSQ-scores

n=196 Age at 
completion of 

RSQ
Total RS score Pearson Correlation 

Sig. (2-tailed)
-.15
.036

General Mood Pearson Correlation -.21
Sig. (2-tailed) .003

Breathing problems Pearson Correlation .07
Sig. (2-tailed) .364

Body rocking Pearson Correlation -.01
Sig. (2-tailed) .851

Face movements Pearson Correlation -.21
Sig. (2-tailed) .004

Hand behaviours Pearson Correlation -.09
Sig. (2-tailed) .195

Night-time behaviours Pearson Correlation -.21
Sig. (2-tailed) .003

Anxiety / fear Pearson Correlation -.05
Sig. (2-tailed) .459

Walking / standing Pearson Correlation .06
Sig. (2-tailed) .377
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Table 9.3.2:b Pearson’s correlations between age and DBC scores

n=129 Age at 
completion of 

DBC
Total score DBC Pearson Correlation 

Sig. (2-tailed)
-.13
.130

Disruptive
(transformed scores)

Pearson Correlation 
Sig. (2-tailed)

-.10
.280

Self-absorbed 
(transformed scores)

Pearson Correlation 
Sig. (2-tailed)

-.19
.033

Communication
Disturbance

Pearson Correlation 
Sig. (2-tailed)

-.18
.038

Anxiety Pearson Correlation 
Sig. (2-tailed)

.02
.822

Autistic Relating Pearson Correlation 
Sig. (2-tailed)

-.01
.897

e 9.3.2:c Pearson’s correiations between age and AbBC scon

Irritability

n=50

Pearson Correlation 
Sig. (2-tailed)

Age at 
completion of 

ABC 
“ -.10 

.471
Lethargy Pearson Correlation 

Sig. (2-tailed)
.01

.958
Stereotypic
behaviours

Pearson Correlation 
Sig. (2-tailed)

-.05
.713

Hyperactivity 
(transformed scores)

Pearson Correlation 
Sig. (2-tailed)

-.02
.904

Inappropriate speech Pearson Correlation 
Sig. (2-tailed)

.09
.527

9.4 Univariate analysis of correlates

9.4.1 Obstetric compiications

To investigate the extent to obstetric complications, parents were asked six 

questions about pregnancy, delivery, and time in hospital after birth. Parents 

were asked to indicate length of pregnancy in weeks; 8% of the RS child
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group and 12.5% of the RS adult group were born premature (<37 weeks 

gestation). Whether the RS Individual was born premature or not was the first 

of six indices of obstetric complications. The other five indices were: the 

number of worries reported during pregnancy, whether the delivery was a 

“normal” vaginal head-first delivery or not, the number of problems 

experienced during labour (e.g., breathing difficulties, cord around neck), the 

child’s length of stay in hospital after birth and whether or not the child was 

admitted to a special care baby unit. To gain one measure of obstetric 

complications the scores on these six items were z transformed (using the 

mean scores and standard deviations obtained by the combined RS child 

and adult groups). The alpha value for the six z-transformed scores was .50, 

which was a little low but indicated the scores were assessing a similar 

construct and it was acceptable to sum them.

Table 9.4.1 :a shows the Pearson’s correlations between the index of 

obstetric complications and the RSQ scores. Again the correlation 

coefficients were small (<.20) although one of the associations reached 

significance. There was a significant positive association between the index 

score and the night-time behaviours sub-scale indicating that the more 

obstetric complications the greater the number of current night-time 

behaviour problems. Table 9.4.1 :b shows the Pearson’s correlations between 

the index of obstetric complications and the scores on the DBC. All 

correlation coefficients were small (<±.15) and none of the associations 

reached statistical significance. Table 9.4.1 :c shows the Pearson’s 

correlations between the index of obstetric complications and the scores on 

the AbBC. All correlation coefficients were small (<±.20) and none of the 

associations reached statistical significance.

Overall, the extent of obstetric complications had little association with later 

behavioural and emotional features. For the RSQ night-time behaviours sub

scale only, the obstetric complications index was entered into the regression 

model.
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Table 9.4.1 :a Pearson’s correlations between obstetric complications, early feeding difficulties and early
development and RSQ scores

Index of obstetric 
complications 

(n=164)

Index of feeding 
problems 
(n=186)

Early
development

(n=192)
Total RSQ score Pearson Correlation .14 .11 -.03

Sig. (2-tailed) .072 .150 .678
General Mood Pearson Correlation .05 .07 -.05

Sig. (2-tailed) .513 .329 .518
Breathing problems Pearson Correlation .12 .12 .02

Sig. (2-tailed) .133 .119 .758
Body rocking Pearson Correlation .07 -.04 -.13

Sig. (2-tailed) .386 .623 .077
Face movements Pearson Correlation .11 .20 -.10

Sig. (2-tailed) .155 .005 .165
Hand behaviours Pearson Correlation .12 -.05 .05

Sig. (2-tailed) .120 .504 .492
Night-time behaviours Pearson Correlation .19 .01 .07

Sig. (2-tailed) .015 .906 .354
Anxiety / fear Pearson Correlation .04 .15 .01

Sig. (2-tailed) .655 .044 .864
Walking / standing Pearson Correlation .11 .09 .07

Sig. (2-tailed) .148 .807 .347
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Table 9.4.1 :b Pearson’s correlations between obstetric complications, early feeding difficulties and early
development and DBC scores

Index of obstetric 
complications

(n=116)

Index of feeding 
problems
(n=122)

Early
development

(n=127)
Total score DBC Pearson Correlation .02 .20 -.13

Sig. (2-tailed) .769 .031 .153
Disruptive Pearson Correlation .05 .17 -.09
(transformed scores) Sig. (2-tailed) .588 .059 .322
Self-absorbed Pearson Correlation -.02 .03 -.10
(transformed scores) Sig. (2-tailed) .801 .720 .270
Communication Pearson Correlation .15 .27 -.06
Disturbance Sig. (2-tailed) .121 .002 .540
Anxiety Pearson Correlation .08 .27 -.03

Sig. (2-tailed) .416 .003 .733
Autistic Relating Pearson Correlation .08 .10 -.21

Sig. (2-tailed) .385 .300 .019
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Table 9.4.1 :c Pearson’s correlations between obstetric complications, early feeding difficulties and early

development and AbBC scores

Index of obstetric 
complications

(n=30)

Index of feeding 
problems 

(n=47)

Early
development

(n=48)
Irritability Pearson Correlation -.02 -.03 .038

Sig. (2-tailed) .910 .818 .795
Lethargy Pearson Correlation -.14 .22 -.12

Sig. (2-tailed) .451 .137 .429
Stereotypic Pearson Correlation -.20 .11 -.06
behaviours Sig. (2-tailed) .283 .460 .683
Hyperactivity Pearson Correlation -.13 .07 -.01
(transformed scores) Sig. (2-tailed) .497 .632 .949
Inappropriate speech Pearson Correlation -.04 -.07 .083

Sig. (2-tailed) .812 .658 .574
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9.4.2 Early feeding difficulties

To collect data on early feeding difficulties parents were asked to report 

whether there were any general feeding problems during the first 12 months 

of life. They were also asked about the more specific problems of sucking 

difficulties and excessive or recurrent vomiting during the first 12 months. 

The number of early feeding problems was used as an index score and 

varied between zero and three problems.

Although the correlation coefficients were small, two of the RSQ scores were 

significantly positively associated with early feeding problems (see Table

9.4.1 :a). The correlations indicated that increased early feeding problems 

were associated with increased repetitive face movements and anxiety and 

fear later in life. The regression models for the RSQ sub-scales of face 

movements and anxiety/fear included early feeding problems. Table 9.4.1 :b 

shows the correlations between the number of feeding problems and the 

scores on the DBC. The total DBC score and the anxiety and communication 

disturbance sub-scales all had significant positive correlations with the 

number of feeding problems. This indicates that increased early feeding 

problems were associated with greater behavioural and emotional 

disturbance later in life and in particular, greater communication disturbance 

and anxiety behaviours. None of the other DBC scores showed a significant 

correlation with the number of early feeding problems. Thus, the regression 

models for the DBC total score and sub-scales of communication disturbance 

and anxiety included the number of early feeding problems. There were no 

significant associations between the number of feeding problems and the 

AbBC scores for the RS adults (see Table 9.4.1 :c)

9.4.3 Early development

Length of time for which development was in the normal range was assessed 

in the current study using a five-point scale. Parents indicated at what time it 

was clear that their child was not developing within the normal range. The 

scale ranged from “birth to three months” up to “over 18 months'. Table 

9.4.1:a shows the correlations between the early development scale and the
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RSQ scores. Table 9.4.1 :b shows the correlations between the early 

development scale and the DBC scores and Table 9.4.1 :c shows the 

correlation with the AbBC scores.

There were no significant associations between any of the RSQ scores and 

the early development scale. This indicates that the amount of time for which 

development was normal was not associated with the later manifestation of 

RS-specific behaviours. The early development scale was not included in 

any of the regression models for the RSQ scores. The same was true for the 

AbBC scores indicating that for the RS adults, length of time for which 

development was normal had little impact of later general behavioural 

disturbance.

Just one of the DBC scores had a significant association with the early 

development scale. The scores from the autistic relating sub-scale had a 

significant positive association indicating that the longer the period of normal 

early development the higher the number of autistic relating behaviours. The 

early development scale was entered into the regression model for the 

autistic relating sub-scale.

Age at loss of skills was another aspect of early development which may be 

related to behavioural and emotional features later in life. This differs from 

the length of time for which development was normal, in that it signifies the 

onset of regression rather than a stagnation in development. Table 9.4.3:a 

shows Pearson’s correlations between age when skills were lost and scores 

on the RSQ. There was just one significant correlation, which indicated the 

later the loss of skills, the more walk/standing behaviours later in life. Table 

9.4.3:0 shows the Pearson’s correlations between age at loss of skills and 

the AbBC scores. There were no significant associations. Table 9.4.3:b 

shows Pearson’s correlations between age at which skills were lost and the 

DBC scores. There was just one significant association with the 

communication disturbance sub-scale. This indicates that the later the loss of 

skills the more communication disturbance behaviours later in life.
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Table 9.4.3:a Correlations between RSQ scores and age at loss of skills

n=186 Age loss skills

Total RS score Pearson Correlation -.07
Sig. (2-tailed) .355

General Mood Pearson Correlation -.05
Sig. (2-tailed) .548

Breathing problems Pearson Correlation .00
Sig. (2-tailed) .968

Body rocking Pearson Correlation -.08
Sig. (2-tailed) .310

Face movements Pearson Correlation -.09
Sig. (2-tailed) .221

Hand behaviours Pearson Correlation -.15
Sig. (2-tailed) .051

Night-time behaviours Pearson Correlation -.10
Sig. (2-tailed) .169

Anxiety / fear Pearson Correlation .08
Sig. (2-tailed) .309

Walking / standing Pearson Correlation .17
Sig. (2-tailed) .022

Table 9.4.3;b Correlations between DBC scores and age at loss of 
skills

Age loss 
skills

Total score
n=118 

Pearson Correlation 
Sig. (2-tailed)

.01
.885

Disruptive Pearson Correlation .13
(transformed data) Sig. (2-tailed) .170
Self-absorbed Pearson Correlation -.04
(transformed data) Sig. (2-tailed) .701
Communication Pearson Correlation .25
Disturbance Sig. (2-tailed) .007
Anxiety Pearson Correlation .00

Sig. (2-tailed) .989
Autistic Relating Pearson Correlation -.03

Sig. (2-tailed) .745
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Table 9.4.3:c Correlations between AbBC scores and age at loss of 
skills.

n=43 Age loss skills

Irritability Pearson Correlation -.07
Sig. (2-tailed) .659

Lethargy Pearson Correlation .03
Sig. (2-tailed) .838

Stereotypic Pearson Correlation .01
behaviours Sig. (2-tailed) .963
Hyperactivity Pearson Correlation .18
(transformed scores) Sig. (2-tailed) .245
Inappropriate speech Pearson Correlation -.01

Sig. (2-tailed) .957

9.4.4 Epilepsy

The majority of the individuals in the RS Child and the RS Adult groups had 

experienced fits at some point in their lives. However, it was still possible to 

divide the groups into those who had and had not experienced fits at some 

point in their lives.

Table 9.4.4:a presents the means obtained on the RSQ for those who had 

and had not experienced fits alongside the results of the t-tests. Having had 

fits was associated with an increased number of breathing problems and 

body rocking/expressionless face behaviours. So, for the breathing problems 

and body rocking sub-scales, whether or not individuals had experienced fits 

was entered into the regression model. Table 9.4.4:b presents the mean 

scores on the DBC obtained by those who had experience fits and those who 

had never experienced fits alongside the results of the t-tests. The means 

from the raw scores obtained on the disruptive and self-absorbed sub-scales 

are presented although the t-tests were conducted using the transformed 

scores (Vx). Those who had experienced fits showed significantly more 

autistic relating behaviours than those who had not (p<.05). Whether or not 

the individuals had experienced fits was entered into the regression model 

for the autistic relating sub-scale.
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Table 9.4.4;c presents the mean scores obtained on the AbBC by the RS 

adults who had and had not had fits. For the hyperactivity sub-scale the raw 

scores were used to derive the mean although the t-test was conducted on 

the transformed data (Vx). The one significant finding was seen on the 

hyperactivity sub-scale, those who had not had fits were significantly more 

hyperactive than those who had. Whether or not the individuals had 

experienced fits was entered into the regression model for the hyperactivity 

sub-scale. Conducting the analysis on current status of fits made no 

difference to the findings.

Table 9.4.4:a Effect of having experienced fits on RSQ scores

Fits
(n=125)

No fits 
(n=67) t

T-Test
df P

Total score Mean 45.47 43.32 .97 190 336
SD 14.75 14.54

General Mood Mean 7.86 7.87 -.015 190 .988
SD 4.41 3.67

Breathing problems Mean 5.50 4.39 2.31 118 .023
SD 2.86 3.35

Body rocking / Mean 5.06 3.66 3.52 190 .001
expressionless face SD 2.78 2.30
Face movements Mean 3.20 3.49 -.901 190 .368

SD 2.15 2.13
Hand behaviours Mean 8.43 7.91 1.10 190 .274

SD 3.05 3.30
Night-time Mean 1.83 1.64 .72 190 .057
behaviours SD 1.77 1.69
Anxiety / fear Mean 4.28 4.88 -1.92 190 .057

SD 2.10 2.00
Walking / standing Mean 1.75 2.05 -1.27 190 .205

SD 1.56 1.45
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Table 9.4.4:b Effect of having experienced fits on DBC scores

Fits
(n=82)

No fits 
(n=45) t

T-Test
df P

Total score DBC Mean 41.12 38.89 .656 125 .513
SD 18.44 18.15

Disruptive (t-test on Mean 6.61 6.53 .232 125 .817
transformed scores) SD 5.30 5.44
Self-absorbed (t-test Mean 10.24 9.87 .273 125 .786
on transformed SD 6.48 5.93
scores)
Communication Mean 1.37 1.84 -1.50 125 .137
Disturbance SD 1.46 2.12
Anxiety Mean 5.97 5.51 .713 125 .477

SD 3.58 3.40

Autistic Relating Mean 9.49 8.16 2.08 125 .039
SD 3.50 3.34

Table 9.4.4:c Effect of having experienced fits on AbBC scores

Fits
(n=34)

No fits 
(n=14) t

T-Test
df

.078Irritability Mean
SD

4.91
5.90

8.34
6.32

-1.80 46

Lethargy Mean 9.44 13.43 -1.18 17 .255
SD 7.18 11.78

Stereotypic behaviours Mean 5.38 5.71 -.28 46 .781
SD 3.63 4.03

Hyperactivity (t-test on Mean 4.41 8.71 -2.34 46 .024
transformed scores) SD 6.55 7.26
Inappropriate speech Mean .41 1.21 -1.41 17 .178

SD 1.13 2.01

9.4.5 Physical ability

It was shown in Chapter 8, section 8.3.1.2 that for the RS child group, 

physical ability was negatively associated with the hand behaviours and 

positively associated with the walking/standing RSQ sub-scale (see Table

8.3.1 :a). To investigate whether physical ability was associated with the RSQ 

scores for the RS child and RS adult groups together, correlations were
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calculated using the combined data. Table 9.4.5:a shows the Pearson’s 

correlations between the total physical ability score and the scores on the 

RSQ using the combined child and adult data. As when the analysis was 

carried out on the RS child data only, there was a significant positive 

association between physical ability and the walking / standing sub-scale, 

indicating that the more physically able, the more walking and standing 

behaviour. There was also a significant negative association with the hand 

behaviours sub-scale indicating that increased physical ability was 

associated with fewer hand behaviours. In addition, there was a significant 

positive association between level of physical ability and general mood 

indicating that the more physically able the more general mood behaviours 

were shown. Physical ability was entered into the regression models for the 

RSQ sub-scales of general mood, hand behaviour and walking/standing.

It was shown in Chapter 7, section 7.2.1.3, that in the RS child group, 

physical ability was significantly positively associated with all of the DBC 

scores except the autistic relating sub-scale (see Table 7.2.1 ;b). Therefore, 

physical ability was included in the regression models for all of the DBC 

scores bar the autistic relating sub-scale. Table 9.4.5:b shows the 

correlations between the physical ability score and the ABbC sub-scale 

scores for the RS adults. There were no significant associations
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Table 9.4.5:a Correlations between RSQ scores and physical ability for
RS child and adult groups.

n=194 Physical ability

Total RS score Pearson Correlation .05
Sig. (2-tailed) .524

General Mood Pearson Correlation .18
Sig. (2-tailed) .011

Breathing problems Pearson Correlation -.06
Sig. (2-tailed) .410

Body rocking Pearson Correlation -.05
Sig. (2-tailed) .482

Face movements Pearson Correlation .06
Sig. (2-tailed) .378

Hand behaviours Pearson Correlation -.31
Sig. (2-tailed) <.001

Night-time behaviours Pearson Correlation .10
Sig. (2-tailed) .179

Anxiety / fear Pearson Correlation .02
Sig. (2-tailed) .782

Walking / standing Pearson Correlation .48
Sig. (2-tailed) <.001

Table 9.4.5:b Correlations between ABbC scores and physical ability 
for RS adult group.

n=194 Physical ability

Irritability Pearson Correlation .10
Sig. (2-tailed) .478

Lethargy Pearson Correlation .12
Sig. (2-tailed) .425

Stereotypic Pearson Correlation .10
behaviours Sig. (2-tailed) .51
Hyperactivity Pearson Correlation .03
(transformed scores) Sig. (2-tailed) .87
Inappropriate speech Pearson Correlation -.07

Sig. (2-tailed) .65
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9.5 Regression models of correlates of behavioural and 

emotional disturbance

Each of the RSQ and the DBC scores were shown in sections 9.3 and 9.4 to 

have significant associations with at least one of the seven potential 

correlates assessed. Just one of the AbBC scores was found to be 

associated with any of the correlates, this was the hyperactivity sub-scale. 

Regression models were built for each of the RSQ and DBC scores and for 

the AbBC hyperactivity sub-scale. The RSQ/DBC/AbBC score was entered 

as the dependent variable and the significant correlates identified in section

9.3 and 9.4 were entered as independent variables. The independent 

variables were all entered as one step in the regression model so that the 

independent contribution of each variable could be assessed.

9.5.1 RSQ regression models

Table 9.5.1 :a shows the results of the regression models built for each of the 

RSQ scores. The Table shows the p-coefficients and p-values for each of the 

correlates entered into the models. It can be seen that all of the correlates 

made significant independent contributions except for age in the model for 

night-time behaviours and age at loss of skills in the walk/standing model. In 

the model for night-time behaviours, only obstetric complications made a 

significant independent contribution. In the model for walking/standing, only 

physical ability made a significant independent contribution. For the RSQ, the 

important correlates were age, obstetric complications, feeding problems, 

epilepsy and physical ability. All these made significant independent 

contributions to the variance in at least one of the RSQ scores.

It can be seen from the table that each of the regression models was 

significant which indicates that the potential correlates assessed in the 

current study did make a significant contribution to the variance seen in the 

RSQ scores. That is, these variables explained a significant amount of 

within-syndrome variability in RS-specific behaviour. However, the amount of 

variance accounted for by each of the regression models was small ranging 

from 2% up to a maximum of 23%. Therefore, most of the within-syndrome
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variability in RS-specific behaviour was not explained by the correlates 

assessed.
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Table 9.5.1 :a Regression models for RSQ scores and correlates

Correlates entered into regression model Regression model
Age Obstetric

complications
Feeding
problems

Age loss 
skills

Epilepsy Physical
ability

%
variance

F(df) P

Total RS P=-.15,
p=.036

- - - - 2 4.46(1,197) .036

General
mood

P=-.19,
p=.007

- - - P=.16,
p=.025

7 6.86 (2,190) .001

Breathing
problems

- - - P=-.17,
p=.016

- 3 5.88(1,190) .016

Body
rocking

- - - P=-.25,
p=.001

- 6 12.41 (1,190) .001

Face
movements

P=-.21,
p=.004

p=.19,
p=.008

- - 8 8.34 (2,183) <.001

Hand
behaviours

- - - - p=-.31,
p=<.001

10 20.70(1,192) <.001

Night-time
behaviours

P=-.14,
p=.075

P=.176,
p=.023

- - - 6 4.68 (2,161) .011

Anxiety / 
fear

- - P=.15,
p=.044

- - 2 4.13(1,184) .044

Walking / 
standing

- - - P=.12,
p=.086

- P=.44,
p=<.001

22 24.24 (2,172) <.001

- not entered into regression model
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9.5.2 DBC and AbBC regression models

Table 9.5.2:a shows the results of the regression models built for each of the 

DBC scores and the AbBC hyperactivity sub-scale. Not all of the correlates 

identified in the first stage of the analysis made significant independent 

contributions to the regression model.

It can be seen from Table 9.5.2:a that age had little impact upon the clusters 

of general behavioural and emotional disturbance. Although age was found 

to be associated with DBC self-absorbed and communication disturbance 

scores, it failed to provide a significant independent contribution to these 

regression models. Physical ability had the most impact, making a significant 

independent contribution to the variance in five of the six DBC scores. Early 

development and epilepsy had little association with the DBC scores except 

for on the autistic behaviour sub-scale where they both made significant 

independent contributions. Epilepsy also made a significant contribution to 

the regression model for the AbBC hyperactivity sub-scale. Age at which 

skills were lost made a single independent contribution to the regression 

model for the communication disturbance sub-scale. Feeding problems made 

a significant independent contribution to the variance in the total DBC score 

and the communication disturbance and anxiety sub-scale scores. Therefore 

feeding problems, early development, epilepsy and physical ability were all 

identified to be significant correlates of certain aspects of behavioural and 

emotional disturbance.

As with the RSQ regression models, each of the regression models was 

significant indicating the potential correlates assessed in the current study 

did make a significant contribution to the variance seen in the DBC scores 

and AbBC hyperativity score. That is, these variables explained a significant 

amount of within-syndrome variability in general behavioural disorder. Again, 

the amount of variance accounted for by each of the regression models was 

small ranging from 8% up to a maximum of 35%. Therefore, most of the 

within-syndrome variability in general behavioural and emotional disturbance 

was again not explained by the correlates assessed.
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Table 9.5.2:a Regression models for DBC scores and correlates

Correlates entered into regression model Regression model
Age Feeding

problems
Early

development
Age loss 

skills
Epilepsy Physical

ability
%

variance
F(df) P

Total DBC score - P=.19,
p=.025

- - P=.44,
p=<.001

24 17.85(2,116) <.001

DBC Disruptive 
(transformed score)

- - - - P=.18,
p=<.001

15 14.10(1,125) <.001

DBC Self-absorbed 
(transformed scores)

P=.03,
p=.073

- - - P=.25,
p=<.001

35 33.34 (2,123) <.001

DBC Communication 
Disturbance

p=-.10
p=.262

P=.29,
p=.001

- P=27,
p=.002

- P=.30,
p=.001

26 9.42 (4,105) <.001

DBC Anxiety - P=.28,
p=.002

- - P=.20,
p=.021

12 8.21 (2,116) <.001

DBC Autistic Relating - - P=-.22,
p=.004

- P=-.18,
p=.040

- 8 5.58 (2,122) .005

AbBC hyperactivity 
(transformed scores)

- - - - p=-1.04,
p=.024

- 11 5.47(1,46) .024

- not entered into regression model
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9.5.3 Control of potential correlates in main DBC and RSQ analyses

Seven potential correlates of behavioural and emotional features were 

assessed in the study; age, obstetric complications, early feeding problems, 

early development, age at loss of skills, epilepsy and physical ability. All 

seven variables were found to be associated with at least one of the RSQ or 

DBC scores. There is evidence to suggest that these factors are related to 

behavioural and emotional disturbance in individuals with learning disabilities 

in general (see section 4.2.2.2). The girls in the RS group had greater 

physical difficulties, fewer obstetric problems, feeding difficulties and 

developed within the normal range for a shorter period of time than the girls 

in the SLD group (see Chapter 6). In the analyses of the DBC and RSQ data, 

physical ability was controlled for as this was thought to have a direct impact 

upon behavioural and emotional features. Obstetric problems, feeding 

difficulties and early development were not controlled for in the analyses of 

the DBC and RSQ as their effects on behavioural and emotional disturbance 

were thought to be indirect and less clear (See section 6.3).

The main DBC and RSQ analyses were repeated controlling for all of the 

potential correlates except age of loss of skills (these data were not collected 

for the SLD group). This was done to determine whether controlling for these 

additional factors, which have been shown to be related to the presentation 

of behavioural and emotional features, made any difference to the overall 

findings. Including all of the potential correlates in the analyses may have 

been unnecessary. Some correlates were unrelated to some of the DBC or 

RSQ scores and including unnecessary variables decreases the power of 

analyses. For each added variable the degrees of freedom increases 

(Tabachnick & Fidell, 1996). This was not a problem for these analyses since 

the sample sizes were so large. Variables unrelated to the RSQ or DBC 

scores would not have an influence as covariates.

To control for all of the correlates, analysis of covariance was used. The 

RSQ/DBC score was entered as the dependent variable, group (RS Child vs.
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SLD) was entered as the independent variables, and all seven potential 

correlates were entered as covariates.

Table 9.5.3:a shoes the means adjusted for the potential correlates for the 

RSQ scores in the RS Child and SLD group and the results from the 

ANCOVAs. Table 9.5.3:b shows the means adjusted for the potential 

correlates for the DBC scores in the RS Child and SLD group and the results 

from the ANCOVAs.

Controlling for the additional correlates made no difference to the main 

findings (see Table 8.3.2;b for the original comparison between the RS Child 

and SLD group on the RSQ scores just controlling for physical ability and 

Table 7.2.2:c for the same comparison for the DBC scores). When all seven 

potential correlates were controlled for, the girls in the RS Child group were 

rated significantly higher than the girls in the SLD group on all of the RSQ 

scores and the effect sizes for the differences remained large. The girls in the 

RS Child group were rated higher than the girls in the SLD group on the DBC 

autistic relating sub-scale. When the analyses were conducted on the 

transformed data, the girls in the RS Child group scored higher than the girls 

in the SLD group on the self-absorbed sub-scale. These two effects were 

seen in the main DBC analyses (see Table 7.2.2;b).
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Table 9.5.3:a RS Child group vs. SLD group on RSQ scores controlling
for all potential correlates

Scores adjusted for all potential correlates^
RS

(n=121)
SLD

(n=59)
ANCOVA Effect
(df=1,172) size*

Total score Mean
SD

45.35
14.95

16.16
16.21

112.73 <.001 1.87

General Mood Mean 8.39 4.18 27.39 <.001 .92
SD 4.38 4.74

Breathing problems Mean 4.84 .88 52.72 <.001 1.28
SD 2.96 3.21

Body rocking / Mean 4.52 1.38 42.64 <.001 1.15
expressionless face SD 2.61 2.83
Face movements Mean 3.56 .69 56.06 <.001 1.32

SD 2.09 2.27
Hand behaviours Mean 8.14 2.64 127.69 <.001 1.99

SD 2.65 2.87
Night-time Mean 1.96 .46 21.13 <.001 .81
behaviours SD 1.79 1.93
Anxiety / fear Mean 4.42 2.26 28.11 <.001 .94

SD 2.21 2.40
Walking / standing Mean 1.86 .49 29.05 <.001 .94

SD 1.39 1.50
*^estimated marginal means produced by SPSS ANCOVA

 ̂ /dSLD-^RS
oSLD + cRS

307



Table 9.5.3:b RS Child group vs. SLD group on DBC scores controlling for all potential correlates

Raw data
Scores adjusted for all ANCOVA

^estimated marginal means produced by SPSS ANCOVA
^ juSLD-jiRS  

faSLD  + a R S \

Transformed data (Vx) 

ANCOVA (df=1,193)
potential correlates^ (df=1,154)

Effect
size*

FRS Child 
(n=109)

SLD
(n=53)

F P P

Total score Mean 42.49 37.31 1.74 .189 .25 N/A
SD 19.97 21.82

Disruptive Mean 7.16 9.07 2.50 .116 -.30 1.97 .163
SD 6.15 6.72

Self-absorbed Mean 10.87 8.80 2.99 .086 .33 4.61 .033
SD 6.10 6.67

Communication Mean 1.75 2.71 3.16 .078 -.33 .53 .466
Disturbance SD 2.76 3.01
Anxiety Mean 5.97 5.67 .137 .711 .07 N/A

SD 4.10 4.48
Autistic Relating Mean 9.18 3.79 51.15 <.001 1.34 53.39 <.001

SD 3.84 4.19
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9.6 Discussion

The aim of this chapter was to examine whether there was variability in the 

general profile of behavioural disorder and RS-specific behaviours within 

individuals with RS and to investigate some factors which might contribute to 

this variability.

9.6.1 Within-syndrome variability

A range of scores achieved on the DBC and AbBC indicated there was 

variability within girls and adults with RS in the level of general behavioural 

disorder. A more interesting finding was variability on the RSQ scores 

indicating that although these behaviours are highly specific to RS not all 

cases of RS show the same RS-specific behaviours to the same severity. 

Therefore, there is heterogeneity in the behaviours seen in girls and women 

with RS. Determining what factors might lead to some individuals showing 

increased behavioural disorder or RS-specific behaviour than others is an 

important issue for the prognosis of girls and women with RS.

9.6.2 influence of age on behavioural and emotional features

Age had an influence on the three aspects of RS-specific behaviour. General 

mood, repetitive face movements, and night-time behaviours were seen to 

decrease with age. Adults with RS showed less of these behaviours than the 

girls and there were negative correlations between chronological age and 

these three sub-scale scores in the combined RS child and adult data. In the 

combined data, the decrease in these three behaviours resulted in a 

decrease in the total number of RS-specific behaviours with age. The 

correlation coefficients for the associations between age and these three 

aspects of RS-specific behaviours were small (< ± .25). However, the adults 

were rated at least .4 of a standard deviation lower than the girls with RS on 

these sub-scale. Thus, although the correlation coefficients were small, the 

differences between the adults and children with RS suggested there were 

genuinely fewer general mood behaviours, face movements, and night-time 

behaviours in adulthood in RS (i.e., the findings were not simply significant
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because of the large sample sizes employed in the study). This was 

supported by the findings from the regression models; age made a significant 

independent contribution to the variance in the RSQ total score, general 

mood, face movements and night-time RSQ sub-scale scores.

Scores on the self absorbed and communication disturbance DBC sub

scales were negatively correlated with chronological age suggesting a 

gradual decrease in these behaviours with age. The correlation coefficients 

for the association between age and these DBC scores were small (< ± .20). 

The regression models showed that age did not make a significant 

contribution to variance in the DBC self-absorbed or communication 

disturbance sub-scale scores. Therefore the statistical associations between 

chronological age and the self-absorbed and communication disturbance 

sub-scales are unlikely to have any clinical relevance for individuals with RS. 

There were no further associations between age and the DBC scores and 

there were no associations between age and the measure of general 

behaviour disorder within the adults with RS. In summary, as assessed in 

this study, age had little association with general behavioural disorder. There 

was a gradual decrease in some RS-specific behaviours with age although 

these effects were not large.

Females with RS are reported to experience four clinical stages of RS 

(stagnation, regression, pseudostationary stage, and late motor deterioration; 

Engerstrom, 1990). One would expect some change in behavioural features 

with these developmental stages. All girls in the current study were post

regression. The smallest period between experiencing regression and 

questionnaire completion was one year. The lack of large associations 

between age and the measures of behavioural and emotional features 

suggests that by one year post-regression there is little further change in 

behavioural and emotional features. The lack of large associations between 

age and the RSQ sub-scale scores suggests that the eight constructs of RS- 

specific behaviour could be used to differentiate girls with RS from others 

with SLD at any post-regression age. Behaviours seen in RS adults would
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need to be compared to behaviours seen in other adult females with SLD to 

confirm this. A limitation of the current study to assess developmental 

change in behaviour is the use of correlational analyses in a cross-sectional 

design. This allows one to look for linear changes in behaviour (i.e., gradual 

decreases or increases) with chronological age but not developmental 

changes which might be non-linear (e.g., increase in behaviour during 

adolescence followed by a subsequent decrease). Correlational analyses 

may miss such developmental trends. Girls with RS would need to be 

followed-up longitudinally to conduct a thorough investigation into 

developmental trends in RS. It is important to determine if there are 

developmental trends to gain information for the prognosis of RS. Such an 

investigation would lead to better definitions for the stages of development 

reported to be seen in RS. Currently the age where girls are change from the 

pseudo-stationary to the late motor deterioration is not clear (see Chapter 1)

9.6.3 Influence of other potential correlates assessed in the study 

on behavioural and emotional features

Increased obstetric complications were associated with an increased number 

of night-time behaviours at the time of the study. Increased feeding problems 

during the first twelve months were associated with increased face 

movements, anxiety and communication disturbance, and overall behavioural 

disorder at the time of the study. It is possible to predict that early feeding 

problems might be related to poor oral-motor co-ordination and so may be 

associated with facial movements and communication behaviour assessed 

later in life. It is more difficult to predict why obstetric complications might be 

directly associated with night-time behaviours assessed later in life, or why 

feeding problems might be associated with later anxiety.

These aspects of early development were not assessed in order to build 

models for the disease process in RS. The aim was to assess subtle 

problems in early life. The number of subtle problems might be indicative of 

disease severity and so impact upon later behaviours in that way. The fact 

that there was little association between behaviours present later in life and 

the measures of early subtle difficulties suggests these measures might not
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be good indicators of disease severity in RS. Although the effects were 

significant, they were of a small magnitude with the coefficients all being <± 

.30.

An increased length of time for which development was normal was 

associated with fewer autistic relating behaviours at the time of the study. 

Again this was a small association (r = -.21). This finding is consistent with 

the literature on individuals with autism which suggests that those with a later 

rather than earlier onset have fewer behavioural difficulties (Dahl et al. 1986; 

Short & Schopler, 1988). A later age of onset of loss of skills was associated 

with increased walking / standing behaviours and communication disturbance 

later in life although again the association was small (.17). The finding is 

consistent with the reports that a later age of onset of regression is 

associated with better motor and daily living skills later in life (Fontanesi & 

Haas, 1988; Woodyatt & Ozanne, 1992a).

Having fits was associated with increases in breathing problems and body 

rocking / expressionless face behaviours. This is consistent with the finding 

by Kerr et al. (1990) of an association between EEG, breathing difficulties 

and repetitive movements in girls with RS. Those who had experienced fits 

were found to have more autistic relating behaviours. Although the autistic 

relating sub-scale is not a well-validated measure of autism behaviour the 

finding of an association between epilepsy and scores on the sub-scale is 

consistent with findings of an increased prevalence of epilepsy in children 

with autism (Lockyer & Rutter, 1970; Olsson, Steffenburg, & Gillberg, 1988).

Physical ability was associated with three of the RS-specific behaviours, 

general mood, hand behaviours, and walking and standing. The correlation 

coefficient between physical ability and the general mood score was small 

(.18) indicating the association was unlikely to have clinical relevance. In 

contrast, the correlations between hand behaviours and walking/standing 

standing and physical ability were much larger. For the hand behaviours 

scale the correlation coefficient was -.31 and for the walking/standing scale
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the correlation coefficient was .48. Thus, on these behaviours physical ability 

was having a substantial impact. The total physical ability score was derived 

from measures of ability to sit, walk, and hand function. Therefore, it is easy 

to see why the total physical ability score would be associated with hand 

behaviours and walking/standing behaviours.

Physical ability was associated with all of the DBC scales except the scores 

from the autistic relating and the antisocial sub-scales. The correlation 

coefficients between physical ability and the DBC scores were much larger 

than those achieved for any of the other potential correlates. The coefficients 

were near or over .4 for the total score, disruptive and self-absorbed sub

scale scores and were near to .3 for the communication disturbance sub

scale score. Physical ability had a greater impact upon current behavioural 

and emotional features than the other potential correlates assessed in the 

study. This supports the decision to control for just physical ability in the 

between group analyses of behavioural and emotional features.

The substantial impact that physical ability had on the behavioural and 

emotional features compared to the other potential correlates was also seen 

in the regression models. Most variance was accounted for in those scores 

that had an association with the total physical ability score. For example, the 

largest proportion of variance explained by the seven potential correlates in 

any of the measures of behavioural and emotional features was for the 

communication disturbance sub-scale. This was the score that had the 

largest association with physical ability (r = .57). The next largest proportion 

of variance accounted for was 28% for the scores from walking/standing sub

scale. This was the score that had the second largest association with 

physical ability (r = .48). The smallest proportions of variance accounted for 

by the regression models were for the total RSQ score, general mood, 

breathing problems, body rocking, face movements, night-time behaviours, 

anxiety /fear RSQ sub-scales and for the DBC autistic relating sub-scale. The 

proportion of variance explained in these scores by the seven potential 

correlates was less than 10%. None of these scores had a significant

313



association with the physical ability score. In summary, out of the seven 

potential correlates assessed, it was physical ability that had the greatest 

impact upon current behavioural and emotional features.

All regression models were significant indicating that the seven correlates 

assessed explained a significant proportion of the variance. However, the 

largest proportion of variance explained was 35% for scores on the self- 

absorbed sub-scale and so the majority of within-RS variance in general 

behaviour disorder and RS-specific behaviour was unexplained by the 

potential correlates assessed in this study.

9.6.4 Further potential correlates

There are other potential correlates of behavioural and emotional disturbance 

in individuals with learning disabilities that were not assessed in the current 

study. Behavioural disturbance is known to be associated with level of 

intellectual impairment (e.g., Corbett, 1979, Einfeld & Tonge, 1996a, 1996b; 

Rutter et al. 1970). There is variability in the level of intellectual impairment in 

RS within the severe to profound range (Woodyatt & Ozanne, 1993) and so it 

is likely that some of the variability in the behavioural and emotional features 

within RS is due to differences in the level of learning disability.

Family variables including parental stress, coping strategies and support 

networks have been found to be indirectly associated with the level of 

behavioural disturbance in individuals with learning disabilities (Dykens, 

2000). Future research might want to assess the impact these and other 

environmental variables, such as intervention strategies have on the 

behavioural and emotional features in RS. Such investigations would also 

provide an insight into the indirects effect of RS (Hodapp, 1997).

There was heterogeneity in the diagnosis of the girls and women in the RS 

sample, diagnoses of classic, atypical, probable RS or just RS were included. 

These diagnoses were gained via parental report which may not have been 

valid. It was not possible to determine to what extent variability in the
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behavioural features was associated with the different diagnoses, as detailed 

diagnostic information was not available.

9.6.5 Control variables in behavioural phenotype research

Level of physical disability was much lower in the girls with RS than the girls 

with SLD. Because physical ability was expected to have a direct association 

with the behavioural features being assessed, it was important to control for it 

in the analysis. This was done to rule it out as a cause for the behavioural 

and emotional features seen. The purpose of behavioural phenotype work is 

to demonstrate a causal link between the genetic anomaly and behaviour. 

We have seen in the present chapter, that obstetric complications, early 

feeding difficulties early development and epilepsy were also associated with 

the presentation of behavioural features in RS. The question arises whether 

these factors should also be ruled out as potential causes of the behavioural 

features seen in RS. These analyses were carried out and they made no 

difference to the findings (see section 9.5.3). But is it appropriate to control 

for these other factors related to RS? This is a relevant question for all 

behavioural phenotype work. How many of the features of a genetic 

syndrome itself should one assess and control for?

The most important point to bear in mind is that the findings from behavioural 

phenotype work should be clinically meaningful. They should aid diagnosis, 

provide more information for prognosis, and be useful for therapists working 

with individuals with that genetic syndrome. It was clearly important to rule 

out level of intellectual disability and physical ability as a cause for the 

behavioural features in RS. These features impact directly onto the current 

presentation of behavioural features and other girls with SLD or similar 

physical features may show the same features. It was not clear exactly what 

was being assessed by the measures of early history. They may be 

assessments of disease severity in RS or the level of brain or neurological 

damage. If these factors were taken into account, the behavioural findings 

may have had little meaning to real life functioning. By just controlling for 

learning and physical disability it was possible to say which behaviours are 

seen in girls with RS but not in girls with a similar level of learning and
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physical disabilities. These findings have real meaning, as it is other girls with 

SLD and physical difficulties that will provide the reference point for the 

diagnosis and management of girls with RS.

9.6.6 Summary

The findings suggest there is variability within RS in RS-specific behaviour 

and general behavioural disorder. The majority of this variance was 

unexplained by age, early difficulties and development, epilepsy and current 

level of physical ability. Strong contenders for factors which might lead to 

heterogeneity in behavioural features are IQ, diagnosis, biological factors 

(including variation in the genetic anomaly, encoded proteins, neurological 

damage and brain damage, and variation in each individuals entire genetic 

endowment, these biological factors will be discussed in more detail in 

Chapter 11) as well as environmental variables such as family factors and 

intervention strategies.
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10 Chapter 10 -  Autistic symptoms in RS

10.1 Introduction

This chapter describes a separate study to investigate autistic symptoms in 

RS. There were two reasons for looking at this question. First, there has 

been an ongoing debate in the literature concerning the overlap between RS 

and autism. RS is currently classified as part of the Pervasive Developmental 

Disorders (PDDs) in the major diagnostic systems (ICD-10 and DSM-IV) 

alongside Autistic disorder, Childhood Disintegrative Disorder and Asperger's 

Disorder. It has been suggested that RS should not be classified as a PDD 

since other disorders with associated autistic symptoms are not included 

(e.g., Gillberg, 1994). An example given is that Tuberous Sclerosis is 

associated with autism and it is not included within the PDDs. Others point 

out that the autistic behaviours seen in RS are of a different quality to those 

seen in individuals with autism and so should be classified as a PDD (e.g., 

Rutter, 1994; Tsai, 1992) (see section 2.3.4 for a summary of the research 

on RS and autism).

Second, findings from the analysis of the DBC data showed an increased 

prevalence of “autistic relating” behaviours in girls with RS compared to girls 

with severe or profound learning disabilities comparable to the level seen in a
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group of children with autism (see section 7.2.4). There are two 

methodological problems with the DBC study which limit its capacity to settle 

the RS and autism debate. First, a measure of developmental level was not 

obtained. Individuals with RS suffer severe to profound learning disabilities 

(SLD) (Fontanesi & Haas, 1988; Garber & Veydt, 1990; Olsson & Rett, 1987; 

Woodyatt & Ozanne, 1994; Woodyatt & Ozanne, 1992a). It is well known that 

the frequency of autistic symptoms increases with severity of cognitive or 

adaptive (every day functioning) impairment (e.g., Campbell & Malone, 1991; 

Corbett, 1979; Gillberg et al., 1986; Nordin & Gillberg, 1996). One would 

expect individuals with RS to show some autistic-like behaviours due to their 

cognitive impairments. Therefore, level of functioning would need to be more 

closely controlled in a study assessing the overlap between autism and RS.

The second methodological difficulty is that the DBC autistic relating sub

scale was not prospectively designed to assess the presence of autistic 

behaviours. The sub-scale was derived from a factor analysis conducted on 

items describing behavioural disturbance in children with learning disabilities. 

The sub-scale was labelled “autistic relating” by the authors of the DBC to 

describe what the scale assesses. Three impairments are characteristic of 

individuals with autistic disorder: abnormal or impaired social interaction, 

communication, and a restricted repertoire of activity and interests (DSM-IV, 

1994; ICD-10, 1992). There are items in the autistic relating sub-scale which 

describe social behaviour such as being aloof, avoiding eye contact, not 

responding to people’s feelings and resisting being cuddled, and repetitive 

movements. However, there are other items contained in the sub-scale which 

do not describe core autistic behaviours: being unhappy, underactive, 

sleeping too much and laughing for no reason. The language and 

communication difficulties which are also features characteristic of autism are 

not included in the autistic relating sub-scale. Thus, the autistic relating sub

scale was not designed to assess, and may not assess, all aspects of 

behaviour characteristic of children with autism.

318



There are two different but related questions which need to be answered in 

order to clarify the relationship between autism and RS. First, do girls with 

RS show an increased number of autistic behaviours over that expected 

based on their level of learning disability? Second, is it possible to 

differentiate girls with RS from girls with severe to profound learning 

disabilities and a diagnosis of autism i.e., are there qualitative differences?

The majority of the work conducted so far on RS and autism has involved 

comparing girls with RS to children with autism (see section 2.3.4). These 

studies have found that whilst there is an overlap in the symptoms seen in 

RS and autism it is relatively easy task to differentiate the two disorders. The 

autistic behaviours present in RS include poor eye contact, lack of 

appropriate interest and facial expressiveness and speech disturbance 

(Nomura & Segawa, 1990; Percy et al., 1988). Girls with RS have been 

found to differ from children with autism in that they show hyperventilation, 

breath-holding and hand stereotypies with the hands together and a loss of 

hand function. Children with autism differ from those with RS as they show 

complex repetitive movements, overactivity and inappropriate vocalisations 

(Olsson & Rett, 1987; Percy et al., 1988). The findings from the previous 

studies are limited because the severe to profound learning disabilities 

associated with RS were not taken into account. Thus, the similarities and 

differences between RS and autism reported in previous work could be due 

to the girls with RS having a lower developmental level than the comparison 

group of children with autism..

To date, there have been no studies comparing the autistic behaviour in girls 

with RS to girls with SLD and a diagnosis of autism. Therefore, we do not 

know whether the autistic behaviours seen in RS are of a different quality to 

those seen in girls with SLD and a diagnosis of autism. Before investigating 

possible qualitative differences in autistic behaviour, it is necessary to 

demonstrate that girls with RS have an increased prevalence of autistic 

behaviours. To date no studies have compared autistic behaviours in RS to 

those seen in other girls with SLD without a diagnosis of autism. We currently
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do not know whether girls with RS show more autistic behaviours than 

expected based on their level of learning disabilities.

The objective of the second study was to determine whether girls with RS 

show more autistic behaviours than expected based on their developmental 

level. Such an investigation will lead to further characterisation of the 

behavioural phenotype associated with RS. To meet the objective there were 

three main aims:

1. Assess autistic behaviour in girls with RS using a well-validated measure 

of autistic behaviours

2. Compare girls with RS to a comparison group of girls with severe to 

profound learning disabilities without a diagnosis of autism

3. Assess developmental level in girls in RS and girls in the comparison 

group to determine that developmental level was controlled for in the 

design of the study (i.e., that both groups have severe to profound 

learning disabilities)

10.2 Method

10.2.1 Group characteristics

There were two groups:

• Females with classic RS aged between 11 and 18 years (n=15; RS 

group)

• Females with severe learning disabilities aged between 11 and 18 years 

(n=15; SLD group).

Table 10.2.1:a shows the ages of the individuals in the two groups. There 

was no significant difference in the average age of the individuals in the RS 

and the SLD group (t(28)=- 27, p=.788).

Table 10.2.1:b shows the mean age equivalent scores achieved for the 

VABS sub-domains and domains. The age equivalent scores for the VABS
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domains, and the overall developmental level approximated normal 

distributions in both the RS and SLD data (K-S tests were all non-significant, 

see Appendix D). Independent t-tests confirmed that the SLD group had 

significantly higher age equivalents on all the VABS domains than the RS 

group. The SLD group also had a higher overall developmental level 

compared to the RS group. This difference in developmental level was not 

expected. It was vital for the current study to rule out developmental level as 

a cause for any autistic behaviours seen in RS. Therefore, it was necessary 

to control for the lower developmental level in the RS group statistically in the 

between group analyses.

Table 10.2.1 :c shows the number of cases in each group with severe 

adaptive deficits and profound adaptive deficits relative to the normally 

developing population. The VABS manual defines a severe deficit as a 

standard score between 20-25 to 35-40 (between four and five standard 

deviations below the mean score for a normally developing person of the 

same age). A profound deficit is defined as a standard score below 20-25 

(greater than five standard deviations below the mean score for a normally 

developing person of the same age). Although the SLD group had 

significantly more advanced skills than the RS group, compared to the 

normally developing population the majority of individuals in both groups 

showed profound deficits in adaptive functioning. There was no significant 

difference between the groups on the deficits in adaptive functioning 

measured in this way (Fishers exact test, x^i.30) = 2.14, p = .241).

All of the individuals in the RS group had a diagnosis of classic RS confirmed 

independently by Dr. Alison Kerr, a lead clinician who diagnoses cases of RS 

in the UK. Table 10.2.1:d shows the diagnoses provided by the parents for 

the individuals in the SLD group. All respondents interviewed were the child’s 

mother except for one of the SLD girls where the child’s father was the 

respondent.
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Table 10.2.1 :a Age -  group means Study 2

Age (years)

Group Mean S.D. Range

RS Child 13.63 2.06 10.58- 16.83

SLD 13.85 2.22 11.25- 17.92

Table 10.2.1 :b Age equivalent scores from VABS

Age equivalent (months)
RS (n==15) SLD (n=15) t-test

VABS domain or Mean SD Mean SD t df P
sub-domain
Receptive 19.07 6.95 24.60 9.15
Expressive 8.80 1.32 14.53 7.64
Written 21.20 11.72 22.20 15.74
Communication 12.80 2.46 17.93 7.66 -2.47 17 .024
domain
Personal 12.13 2.03 22.40 12.98
Domestic 15.60 1.35 25.93 17.75
Community .947 7.56 18.40 14.20
Daily living skills 13.40 2.03 22.73 13.04 -2.74 15 .015
domain
Interpersonal
relationships

8.40 2.80 13.47 6.80

Play and leisure time 10.73 5.51 15.53 10.50
Coping skills 12.47 3.36 17.33 6.14
Socialisation 10.87 3.29 15.13 6.85 -2.17 28 .038
domain
Gross 10.80 6.09 20.00 16.40
Fine 7.00 4.49 19.47 15.83
Motor skills domain 9.27 4.92 19.80 14.49 -2.67 17 .016
Overall 11.58 2.58 18.90 10.27 -2.67 16 .017
developmental level
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Table 10.2.1 :c Overall adaptive level assessed by VABS

Number of cases
RS(n=15) SLD(N=15)

Overall adaptive 
level

n % n %

Severe 0 0 2 13
Profound 15 100 13 87

Table 10.2.1 :d Diagnoses of girls in SLD group

Diagnosis N %
Cerebral palsy 5 33
Severe learning 
disability

6 40

Down's syndrome 1 7
Lissencephaly 1 7
Microcephaly 1 7
Unknown 1 7

10.2.2 Ethical consideration

Before commencing the recruitment of participants, ethical approval for the 

study was received from the Great Ormond Street Hospital for Children NHS 

Trust and Institute of Child Health Research Ethics Committee. A copy of the 

ethical approval letter can be found in Appendix E.

10.2.3 Sample selection and recruitment

Based of the difference between the RS Child and SLD group achieved on 

the autistic relating sub-scale in Study 1 (effect size = 1.26, see section 

7.2 2.2), a sample size of 15 in each group would give this study over 90% 

power to detect any differences at the alpha level of .05 (Cohen, 1988). Sub

samples of the original RS child and SLD groups were chosen for this study. 

There were a number of inclusion criteria. To reduce variation within the 

small groups, a narrow age range was chosen. To avoid potentially very low 

functioning during the first few years post-regression in RS, older individuals 

were selected. To reduce variability within the RS group, just those with
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classic RS were selected. To determine whether the RS cases had classic 

RS, Dr Alison Kerr was sent a selection of the names from the existing 

database and she indicated which of the cases had classic and atypical RS. 

For the RS group the inclusion criteria were:

• age between 11 and 18 years at the time of the interview

• diagnosis of classic RS confirmed by Dr. Alison Kerr

• parents completed all of Study 1 questionnaires

• parents indicated that they might be interested in taking part in further 

research

Selecting RS cases according to the above criteria left 46 cases eligible for 

the study. It was anticipated that not all parents invited to take part would 

wish to do so. Therefore, 23 of the 46 eligible cases were selected to be 

asked to take part in the study. The 23 cases were chosen according to the 

geographical location of the parental home. Parents who lived in the south

east of England were chosen to minimise the travel to the parents homes. If

several parents lived in a particular geographical location, they were also

chosen. For example, six parents who lived around the Leicester / 

Nottingham area were chosen as it would be easy to interview all of these 

parents in one or two days. Four parents who lived in the Birmingham area 

and two who lived in the Bristol area were also selected. The selected 

parents were sent a recruitment letter explaining the aims of the second 

study and what taking part would involve.

The inclusion criteria for the SLD group were:

• age between 11 and 18 years at the time of the interview

• no diagnosis of autism according to parent report

• no diagnosis of RS according to parent report

• parents completed all of study 1 questionnaires

Selecting SLD cases according to the above criteria left 31 cases eligible for 

Study 2. It was anticipated that the response rate for the SLD group might be 

lower than that for the RS group as it was in Study 1 (see section 5.4). The 

response rate could also be lower in the SLD group because the parents had
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not previously been asked if they would like to take part in further research. 

Therefore, recruitment letters were sent to all 31 of the eligible cases.

In Study 1, the questionnaires were sent to the SLD parents via their child’s 

school. Although parents had provided their names and addresses on the 

completed questionnaires it was felt that it was inappropriate to send letters 

about the second study directly to their homes. Therefore, letters for selected 

parents of the SLD cases were sent to the school where their child attends. 

The school then sent the letters to the parents via their children. For an 

example recruitment letter, please see Appendix E.

10.2.4 Response Rates

Twenty-three letters were sent to parents of the RS sample. Replies were 

received from 22 (95%). Of these, 19 (86%) said they would like to take part 

in the study. A sample of 15 was then selected based on geographical 

location. Those who lived in the south east of the UK were interviewed first. A 

cluster of six parents who lived in the Leicester / Nottingham area were 

chosen to interview as were two parents who lived in Bristol. Thirty-one 

letters were sent to the SLD schools. The schools informed us that two of the 

cases no longer attended that school so, in total, 29 letters were sent to the 

parents of the SLD sample. Replies were received from 24 (83%) of which 15 

(63%) said they would like to take part. The overall positive response rate 

was 93% for the RS group and 52% for the SLD group.

10.2.5 Measures

10.2.5.1 Vineland Adaptive Behavior Scales -  Expanded Form (Sparrow

et a i (1984))

The Vineland Adaptive Behavior Scales (VABS) is a semi-structured 

interview which has two parts. The first is designed to assess every day 

functioning in the domains of socialisation, communication and daily living 

skills. The second part is designed to assess maladaptive behaviours. The 

second part of the interview was not needed in this study. There are two
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version of the VABS, the survey form and the expanded form. The expanded 

form contains twice as many items and was chosen for this study as it 

thought that it would be more sensitive to small variations in the skills of 

individuals with severe to profound learning disabilites. The first part of the 

expanded version of the scale contains a total of 541 items.

Each domain is sub-divided into a number of sub-domains. In each of the 

sub-domain, individual items are organised into groups of up to five items. 

Each of these groups describes a different ability normally acquired between 

birth and 18 years of age. Within the sub-domains, abilities normally acquired 

early in development are presented before those acquired later.

Before commencing the interview, the interviewer gains an idea of the level 

of skills the individual will have, for example, by ascertaining their level of 

learning disability. When conducting the interview the interviewer starts 

asking the respondent whether the individual can perform skills around the 

approximate developmental level gained prior to the interview. During the 

interview, the level of skill shown by the individual for each of the abilities is 

established and a raw score for each sub-domain is gained. Scores on the 

sub-domains are then added to provide raw scores for the four domains. 

These raw domain scores are converted to standard scores, adaptive levels 

and age equivalents. The standard scores have a mean of 100 and a 

standard deviation of 15. The mean age equivalent achieved over all four 

domains is used to gain the overall developmental level for the individual.

The communication domain is comprised of the receptive, expressive and 

written sub-domains. The receptive sub-domain assesses the development 

of word comprehension. The expressive sub-domain assesses language 

development from pre-verbal skills to spoken language. The written sub- 

domain assesses the development of writing and reading skills.

The daily living skills domain is comprised of the personal, domestic and 

community sub-domains. The personal sub-domain contains items asking
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about the ability to care for oneself including ability to feed, dress, bath or 

toilet self. The domestic sub-domain assesses the extent to which the 

individual is able to help around the house and the community sub-domain 

asks about the individual’s ability to care for one self in the community, e.g., 

crossing the road and using money.

The socialisation domain consists of the interpersonal relationships, play and 

leisure time and coping skills sub-domains. The interpersonal relationships 

sub-domain asks how the individual is able to relate socially to others. The 

play and leisure sub-domain contains items which assess individual’s ability 

to play with toys on their own, the interest they show in toys and play and 

how they play with others. The coping skills sub-domain is concerned with 

the individual’s ability to follow simple rules in the home, school or in the 

community.

Finally, the motor skills domains consists of gross and fine sub-domains. The 

gross motor skills sub-domain assesses gross physical skills from being able 

to sit unsupported and being able to raise ones self to a sitting position, to 

being able to run, hop, climb stairs and play equipment, and ride a bicycle. 

The fine motor skills sub-domain assesses the hand skills from being able to 

transfer and object from one hand to another to being able to open doors and 

use a pair of scissors. The skills contained in the motor skills domain are 

normally acquired by six years of age. Therefore, for non-disabled individuals 

aged over six years the motor skills domain is not appropriate to administer. 

However, if the individual is disabled and a motor deficit is suspected it may 

be appropriate to administer the scale. Motor skills deficits were expected in 

both the RS and the SLD group and so the domain was appropriate to 

administer in this study. Due to the scale only being appropriate for 

individuals age up to six years, the derived scores (standard score, age 

equivalents and adaptive levels) have to be estimated for individuals aged 

over 6 years. This should not pose a problem to the current study as it was 

anticipated that the level of motor skill would be lower than six years in all 

cases, and so the ceiling of the scale would not be reached.
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The psychometric properties of the VABS were investigated by Sparrow et al. 

(1984) as part of the standardisation of the instrument. Split-half reliability 

coefficients for the overall developmental level and the domain scores were 

found to be high, ranging from .84 to .97. Test-retest reliability was 

conducted over a two to four week interval. The Pearson’s correlation 

coefficients between the first and second administration scores were above 

.80 for all of the domain scores and the overall developmental level in all of 

the age groups indicating good test-retest reliability. Interrater reliability 

across 160 interviews was shown to be high, the Pearson’s reliability 

coefficients were >.95 for all of the domain scores and the overall adaptive 

behaviour level. The analyses were repeated using intraclass correlations, as 

with the Pearson’s correlations, the coefficients were high (>.90) for all of the 

scores confirming good test-retest and interrater reliability.

To determine construct validity. Sparrow, Balia and Chicchetti (1984) set out 

to determine whether the scores on the VABS were related to age. This was 

important to demonstrate since core to the definition of adaptive behaviour is 

that it is a measure of skill development. The mean scores obtained on the 

VABS were confirmed to increase with age. Factor analysis revealed there 

was a unitary component to the VABS and thus the overall developmental 

level was an appropriate index. Criterion-related validity was established by 

comparing scores on the VABS to those achieved on other measures of 

adaptive behaviour including the Vineland Social Maturity Scale (Doll, 1935), 

correlation coefficients between the scores on the two measures were all 

above .55 indicating a moderate relationship between the two scales. 

Altepeter and Moscato (1982) found a partial correlation (removing effect of 

age) of .88 between the VABS and original Vineland. Bolen, Durham, 

Childers, and Johnson (1984) correlated scores on the VABS to scores on 

the AAMR Adaptive Behaviour Scale (Nihira et al., 1974), correlations ranged 

between .40 and .70. Thus there is some independent evidence for criterion 

related validity of the VABS. A copy of the VABS expanded version is 

presented in Appendix F.
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70.2.5.2 Autism Behavior Checklist (Krug et al., 1980)

The Autism Behavior Checklist (ABC) is one part of the Autism Screening 

Instrument for Educational Planning (Krug, Arick, & Almond, 1993). It is 

completed by parents or teachers and consists of 57 questions grouped into 

five symptom areas; sensory, relating, body and object use, language, and 

social and self-help. The items themselves are dichotomous (i.e., are 

answered yes or no) but are assigned weights from 1 to 4. Higher scores 

reflect more autistic behaviours. The VABS requires a parental interview and 

so the ABC was also administered as an interview. This was done to 

overcome any ambiguity which may arise from the awkward wording of some 

of the ABC items. The items were read aloud to the respondent and they had 

to indicate whether the item described their child. In this way, it was certain 

that the answers given were accurate. The yes/no format, as opposed to the 

original format of the checklist, has been previously used in a study by 

Volkmar et al. (1988).

The Sensory area contains items describing both an over and an under 

sensitivity to certain stimuli. It contains items such as: poor use of visual 

discrimination, seems not to hear, shows no startle response, sometimes 

painful stimuli evoke no reaction, cover ears at many sounds, and squints in 

the presence of natural light. The Relating area contains items describing 

how well the individual is able to relate socially to what is going on in the 

surrounding environment. It contains items such as: frequently does not 

attend to environmental stimuli, has no social smile, does not reach out when 

reached for, not responsive to others feelings or facial expressions, avoids 

eye contact, resists being held, and has not developed friendships. The Body 

and Object Use area contains items describing repetitive and obsessive 

behaviours. It contains items such as: whirls self for long periods of time, 

does not use toys appropriately (e.g., spins tires), rocks self for long periods 

of time, walks on toes, and gets involved in rituals. The Language area is 

concerned with behaviours symptomatic of language difficulties. It contains 

items such as: does not follow simple commands, has pronoun reversal, 

speech is atonal, doesn’t response to own name, gets desired objects by
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gesturing, repeats words or sounds over and over. Finally, the Social and 

Self-help area contains items describing the extent to which the individual 

needs help and it describes antisocial behaviours. Items include: learns a 

simple task but forgets it quickly, has “special abilities', has difficulties with 

toilet training, has strong reactions to changes in routine, has severe temper 

tantrums, hurts others by biting or kicking, and does not wait for needs to be 

met.

Reliability has been demonstrated by both the authors of the ABC and by 

independent researchers. Inter-rater reliability was been reported to be high 

(95% agreement) by Krug, Acrick and Almond (1980). Volkmar, Cicchetti, 

Dykens, Sparrow, Leckman and Cohen (1988) found for 17 or the 57 items 

the overall probability of agreement was equal or greater than 70% and the 

Kappa was equal to or greater than .40 indicating fair agreement. Sturmey, 

Matson and Sevin (1992) found good internal consistency for the total score 

(alpha, .87) but the internal consistencies were not so good for the sub-scale 

scores (alpha, .38 - .79).

Criterion-related validity was shown by Krug et al (1980), 86% of a second 

sample of individuals with autism scored within one standard deviation of the 

mean score obtained by the first autistic sample. Krug et al. (1980) 

suggested a cut-off on the total ABC score to identify cases of autism. A 

score of 67 or more indicated a high probability of having autism (a score of 

^67, was within half a standard deviation below the mean for autistic 

individuals). A score between 53-67 suggested questionable autism and a 

score of <53 suggested a diagnosis of autism was unlikely. Using these cut

offs Volkmar et al. (1988) assigned individuals with autism and individuals 

without, to the groups “probable autism”, “questionable autism” or “unlikely 

autism”. They found that 81% of the autistic individuals were classified as 

probable or likely autism, compared with 38% non-autistic. Although the 

classification rate of the autistic individuals sounds high, only 57% of the 

autistic group were classified as probable autism. This study provided some
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evidence for the discriminant validity of the ABC total score but raised 

questions over the use of the cut-off proposed by Krug et al.

Further investigation into the discriminant validity of the ABC was conducted 

by Wadden, Bryson and Rodger (1991). Using a cut-off of 44 on the total 

score (cut-off generated by discriminant analysis), 91.1% of the 123 

participants (67 autistic and 56 non-autistic controls) were correctly 

classified. When Krug et al’s (1980) cut-offs were employed only 49% of 

autistic individuals were judged to highly probable for a diagnosis of autism. It 

therefore seems that the total score on the ABC is very good at 

discriminating between autistic individuals and individuals with learning 

disabilities and therefore assess something related to autism. However, the 

cut-offs suggested by Krug et al. may not be the best to use to identify cases 

of autism. Indeed, Wadden et al (1991), suggested that the cut-off of 67 may 

be too high to identify cases of autism

To better understand the internal structure of the ABC, Wadden et al. (1991) 

factor analysed the 57 items using data from the 123 participants. A three 

factor solution was found to be the most parsimonious which accounted for 

35% of variance and did not directly relate to the five symptom areas 

suggested by Krug et al. (1980) This might explain why the internal 

consistency results for the sub-scales of the ABC have been found quite 

poor.

Wadden et al., (1991) proposed Factor 1 could be labelled Non-Responsive 

because items loading highly included: child frequently doesn’t respond to 

social/environmental stimuli, doesn’t response to own name, frequently has 

no visual reaction to a new person, does not imitate other children, has no 

social smile, and frequently unaware of surroundings. Wadden et al. 

suggested that Factor 2 might be labelled Aloof/Repetitive since the items, 

speech is atonal, repeats phrases over and over, stares into space, echoes 

questions made by others, looks through people, gets involved in rituals, 

flaps hands, and whirls self all loaded onto the factor. The label suggested
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for Factor 3 was Infantile/Aggressive as the items very destructive, severe 

temper tantrums, hurts others, and will feel, smell or taste objects in the 

environment loaded onto the factor.

In the current study, the ABC was scored in two ways. First, using the sub

scales suggested by Krug et al. Second, the items loading >.4 onto the three 

factors determine by Wadden et al. were used to calculate three alternative 

sub-scale scores. A copy of the ABC is presented in Appendix F.

10.2.6 Procedure

Interviews were conducted in the parent's homes at a time convenient to 

themselves. The interviews lasted between one to two and a half hours. 

Before starting the interview, parents were given a brief explanation as to 

what the aim of the interview and what sort of information was required (i.e., 

their child’s current abilities). Parents were asked if they had any questions 

regarding the study or the interview. Once all questions had been resolved, 

they were asked to sign a consent form. The VABS were administered first 

followed by the ABC. The VABS were administered according to the manual 

that is, in a semi-structured way where topics were introduced and discussed 

and prompts were used to ensure that all information was gained. All 

interviews were conducted by the same researcher and the administration of 

the VABS and the ABC was standardised across all administrations.

Within two months following the interview, parents were provided with a brief 

report using the data from the VABS. An example of one such report is 

provided in Appendix E.

10.3 Results

10.3.1 Statistical issues

The lower developmental level of the RS girls needed to controlled for in the 

between group analyses. Parametric tests readily allow for this but require 

the distributions of the scores to approximate a normal distribution. One-
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sample Kolmogrov-Smirnov (K-S) tests were conducted on each of the ABC 

scale scores for each group. For all of the ABC scores the K-S test was not 

significant (p>.05) indicating that the distributions of the scores approximated 

normal distributions and parametric tests were appropriate to use (see 

Appendix D). Independent sample t-tests were used to compare the ABC 

scores between the RS and SLD group. To control for overall developmental 

level, analysis of covariance (AN CO VA) were used. The ABC score was 

entered as the dependent variable, group (RS vs. SLD) was entered as the 

independent variable and the age equivalent overall developmental level was 

entered as the covariate.

10.3.2 Results of analysis of ABC data

The means obtained by the RS and SLD group on the Krug et al (1980) 

scores of the ABC are presented in Table 10.3.2:a together with the results 

from the t-tests and ANCOVAs. The effects sizes for the differences are also 

presented. An effect of .2 achieved from a t-test can be considered small, an 

effect size of .5 can be considered medium and the effect size of .8 can be 

considered large (Cohen, 1988).

The girls in the RS group were rated significantly higher on the total ABC 

score than the SLD group. This effect was also present when the lower 

developmental level of the RS girls was taken into account. This indicates 

that the girls in the RS showed significantly more autistic behaviours than the 

girls in the SLD group. Inspection of the scoring of both groups on the Krug 

sub-scales indicates that the girls in the RS group were rated higher than the 

girls in the SLD group on two of the five sub-scales; the Sensory and the 

Relating sub-scales. The girls in the RS group were rated higher than the 

girls with SLD on these two sub-scales after the difference in developmental 

level had been taken into account. The effect sizes for all the statistically 

significant effects were large indicating the differences were of a clinically 

significant magnitude.

These results indicate that the girls the RS group had an over or under 

sensitivity to certain stimuli in the environment and an increased difficulty to
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relate to what is going on in the social environment. There was no difference 

between the scores obtained by the RS and SLD group on the other Body 

and Object use, Language or Social and Self help sub-scales. This indicated 

that the girls in the RS and the girls in the SLD group had comparable levels 

of repetitive and obsessive behaviours, symptoms of language difficulties 

and self-help skills and antisocial behaviour.

The mean ratings obtained by the girls in the RS and the girls in the SLD 

group on the sub-scales derived from the Wadden et al. (1991) factor 

analysis are shown in Table 10.3.2:b. The girls in the RS group were rated 

higher than the girls in the SLD group on just one of the Wadden factors, the 

factor that Wadden et al. labelled Non-Responsive. This effect was present 

after the lower developmental level of the girls in the RS group was taken 

into account and the effect size for this difference was large. This confirms 

the finding from the analysis conducted on the Krug et al. scores as the non- 

responsive sub-scale contains items describing a lack of response to stimuli 

and people in the environment. The RS group and SLD group scored at a 

comparable level on the other two Wadden Factors indicating that both 

groups showed the same amount of repetitive and aggressive behaviours. 

However, when the lower developmental level of the RS girls was taken into 

account, the girls in the RS group were rated slightly higher than the girls in 

the SLD group on the aloof/repetitive factor. The p-value for the ANCOVA 

just missed statistical significance but the effect size for the difference was of 

a medium to large size. Thus, there was an indication that the girls with RS 

showed more repetitive and aloof behaviours than the girls with SLD once 

their lower developmental level had been taken into account.
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Table 10.3.2:a RS group vs. SLD group on Krug et al (1980) scores of ABC

Raw scores Scores adjusted for developmental level
RS

(n=15)
SLD

(n=15)
T-Test Effect

size*
RS

(n=15)
SLD

(n=15
ANCOVA
(df=1,27)

Effect
size*

t df P ) F P
Weighted ABC 
total score

Mean
SD

63.53
12.64

45.67
13.01

3.82 28 .001 1.39 63.95
13.84

45.25
13.84

12.30 .002 1.35

Sensitivity Mean
SD

11.67
4.03

6.33
4.30

3.50 28 .002 1.28 11.70
4.49

6.30
4.49

9.67 .004 1.20

Relating Mean
SD

21.67
4.89

11.07
6.44

5.08 28 <.001 1.87 20.52
5.65

12.21
5.65

14.61 .001 1.47

Body and 
object use

Mean
SD

9.67
5.67

8.00
5.13

.85 28 .405 .31 10.09
5.77

7.58
5.77

1.27 .269 .43

Language Mean
SD

10.27
1.91

10.53
4.16

-.27 20 .824 .09 10.80
3.29

10.00
3.29

.394 .536 .24

Social and self 
help

Mean
SD

10.27
4.25

9.73
3.86

.36 28 .722 .13 10.84
4.22

9.16
4.22

1.08 .307 .40

^estimated marginal means produced by SPSS ANCOVA
^ /aS L D -^ R S

gSLD +  (jRS
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Table 10.3.2:b RS group vs. SLD group on Wadden et al. (1991) scores of ABC

Raw scores
RS 

(n=15)
SLD 

(n=15)
T-Test Effect

size*
t df

Scores adjusted for developmental level 
RS SLD ANCOVA Effect

(n=15) (n=15 (df=1,27) size*

) E E_ _ _ _ _ _ _
Non
responsive
Aloof / 
repetitive

Mean
SD
Mean
SD

20.07
4.22
12.53
4.50

10.57
4.76
11.60
7.27

5.74 28 <.001 2.12

.42 23 .676 .16

18.51 12.22
3.44___ 3.44
14.16 9.97
5.46 5.46

22.57 <.001 1.83

3.97 .057 .78

Infantile / Mean 10.13 7.27
aggressive SD 5.05 4.57_____________

^estimated marginal means produced by SPSS ANCOVA

1.63 28 .115 .33 10.21
5.21

7.19
5.21

2.26 .144 .58

IjS L D - jiRS 
aSLD + aRS
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10.4 Discussion

The aim of the second study was to determine whether girls with RS show an 

increased frequency of autistic behaviours over that expected based on their 

developmental level. Autistic behaviour in girls with RS was compared to that 

seen in girls with SLD. The VABS showed the girls with RS had a lower 

overall developmental level than the other girls with SLD and so 

developmental level was statistically controlled for in the between group 

analyses.

10.4.1 Autistic symptoms in RS

Autistic behaviours as indicated by the ABC total score, were substantially 

more frequent in girls with RS than in the other girls with SLD. The girls with 

RS were rated 1.3 standard deviations higher than girls with SLD on the total 

score even after the lower developmental level of the RS girls had been 

taken into account. This indicates that the girls with RS had more autistic 

behaviours than expected based on their severe to profound learning 

disabilities. Three core deficits characterise children with autism: abnormal or 

impaired development in social interaction and communication, and a 

restricted repertoire of activity and interests. The impairment in these areas 

are considered deviant relative to an individuals' developmental level.

It was not the case that all autistic behaviours assessed by the ABC were 

more frequent in the girls with RS. The findings suggest that girls with RS 

show deficits in social interaction more than one would expect based on their 

developmental level. This was evidenced by the RS group scoring 

significantly higher than the SLD group on the Krug Sensory, Krug Relating 

and Wadden Non-responsive sub-scales. There was also evidence that the 

girls with RS had more repetitive behaviours than expected based on their 

developmental level. A higher score was achieved than the SLD group on the 

Wadden Aloof/Repetitive behaviours sub-scale once the level of physical 

ability in the girls with RS had been taken into account. Although this 

difference just missed statistical significance, the effect size indicated the
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difference was of a clinically significant magnitude. There was no evidence 

for the girls with RS showing any greater language deficits than expected 

based on their developmental level. The RS group scored at a similar level 

on the Krug Language sub-scale as the SLD group.

The finding of a difference in the social behaviour of girls with RS and girls 

with SLD seemed to contradict the findings from the RSQ and DBG analyses. 

The DBG items aloof, in his/her own world and avoids eye contact were 

found with equal frequency in the RS and SLD group (see section 7.2.3). The 

RSQ items describing both negative and positive aspects of social behaviour 

and their reaction to the environment were also found in the same frequency 

in the RS and SLD group (see section 8.2.1). Syndromes, such as RS, are 

described in terms of the combination of features. The ABG assessed the 

presence of combinations of autistic features in RS. It is possible, at the 

individual behaviour level, that girls with RS appear to have a similar quality 

of social contact as other girls with SLD. However, in combination and 

measured as a scale of unresponsiveness to social cues in the environment, 

the social deficits in RS become apparent. It was acknowledged in Section 

8.5.5, that the RSQ was not designed to be an assessment of social contact 

although a number of the items could be said to be assessing this.

10.4.2 Inclusion of RS within POD

One of the reasons for conducting the investigation into autistic symptoms in 

RS was to shed light on the debate surrounding the inclusion of RS as a 

Pervasive Developmental Disorder in the current diagnostic manuals (DSM- 

IV and IGD-10). Pervasive Developmental Disorders (PDDs) show some but 

not all of the deficits which characterise individuals with autism. Thus, PDDs 

are a group of disorders characterised by severe and pervasive impairment 

in reciprocal social interaction skills, communication skills, or presence of 

stereotyped behaviour, interests or activities (DSM-IV, 1994). As with autism 

the impairments are considered deviant relative to the individual's 

developmental level.
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The study provides evidence that girls with RS show two of the three core 

deficits of a FDD: deficits in social interaction and increased repetitive 

behaviour. However, there are limitations associated with the use of the ABC 

to addresses the issue of whether RS should be included as a FDD. The 

ABC is not an assessment of communicative ability or reciprocal social 

interaction but a checklist of behaviours that are frequently seen in 

individuals with autism. For example, the study showed girls with RS have no 

more language difficulties than girls with SLD determined by the Krug 

Language sub-scale. This sub-scale is not an assessment of communication 

ability but an assessment an individual's use of words and whether they can 

respond to verbal instructions. There is little included in the scale to assess 

pre-verbal communication. Thus, although the ABC assesses autistic 

behaviours it falls short of being a diagnostic tool for FDDs. The Autism 

Diagnostic Interview (ADI) (Lord et al., 1994) is currently considered to be the 

“gold standard” instrument from which to determine whether an individual 

meets the diagnostic criteria for a Fervasive Developmental Disorder. The 

instrument is a semi-structured interview which takes up to three hours to 

complete. The ADI provides an algorithm for diagnosis of FDDs where the 

scores on various items are combined to form domain scores. Cut-offs on the 

domains are provided so one can determine the likelihood that the individual 

in question meets the criteria for a diagnosis of FDD. Employing such an 

instrument would give a better idea as to whether the autistic behaviour seen 

in RS warrants its inclusion as a FDD.

A recent publication (published after the data collection for this study was 

completed) is particularly relevant to this study. Sandberg et al. (2000) 

investigated the interrelationships between communication, developmental 

level and autistic behaviours in three women with classic RS and five with 

atypical RS, two of whom had preserved speech. As in the current study, 

developmental level was assessed using the VABS.

According to the VABS, six of the eight individuals were functioning above 12 

months and so should have been showing intentional gestures and joint
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attention behaviour. Intentional gestures were seen in just two of the 

individuals and joint attention behaviours in just three. The intentional 

gestures were seen in the two individuals who had some speech. These 

individuals did show the motor difficulties associated with RS and so it was 

not the motor difficulties that were responsible for the lack of the intentional 

gestures but a low level of communicative development. Thus, the cognitive 

abilities did not seem to explain all of the communication deficits seen. The 

Sandberg et al. (2000) study implies that communication deficits seen in RS 

are lower than one would expect based on their developmental level. 

Sandberg et al. (2000). noted that although little communication intent was 

seen in the individuals with RS, most of them showed social behaviours 

including social smiling and looking at the communicative partner. On the 

individual behaviour level, girls with RS were seen to be equally sociable as 

girls with SLD in the RSQ analysis. However, when a measure of autistic 

behaviour including social interaction behaviours was taken in the current 

study, girls with RS were seen to have a deficit in this area.

The Sandberg et al. (2000) study is limited by the lack of a comparison 

group. We do not know whether the reported findings are specific to 

individuals with RS and whether they would be seen in other individuals with 

severe to profound learning disabilities. For example, Sandberg et al. (2000) 

make the point that as assessed by the VABS, receptive language abilities 

are more advanced than expressive language abilities in the women with RS. 

The findings from the current study also showed this effect but a similar 

effect was seen in the SLD group (see Table 10.2.1:b). This could indicate 

that the effect of lower expressive ability in the RS group found by Sandberg 

et al. (2000) may not specific to RS but is associated with the severe to 

profound learning disabilities. Alternatively, this effect of lower expressive 

abilities might be a measurement effect. It is known that parents tend to 

exaggerate receptive as opposed to expressive abilities (Tomasello & 

Mervis, 1994). This illustrates the importance of employing a comparison 

group to determine whether any effects seen in RS are specific, related to 

the associated severe learning disabilities or perhaps a measurement effect.
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10.4.3 Further studies

It was stated in the introduction to this chapter that two questions are central 

to resolving the debate concerning the overlap between autistic symptoms 

and RS. First, it is necessary to determine whether girls with RS show more 

autistic behaviours than expected based on their level of learning disability. 

The current study provides evidence for this although further work employing 

direct measures of communicative ability, social interaction and employing a 

comparison group of females with SLD would better define the autistic 

behaviours seen in RS. The second question is related to whether girls with 

RS show qualitative differences to individuals with autism. A number of 

studies have compared girls with RS to children with autism of mixed abilities 

and have found the two disorders easy to differentiate (Olsson & Rett, 1987; 

Percy et al., 1988). Children with autism do not show hyperventilation or 

breath holding and hand stereotypies with the hands together but show 

movements that are more complex as well as inappropriate vocalisations. To 

date, no study has compared girls with RS to girls with severe learning 

disabilities and autism (in previous studies girls with RS have been compared 

to higher functioning children with autism). An important stage in the 

investigation of autistic symptoms in RS will be to compare girls with RS to 

girls with SLD and a diagnosis of autism to look for qualitative differences in 

the autistic behaviour seen in both groups. A well-validated measure of 

autistic behaviour including assessments of communicative and social 

abilities would be required for this investigation.

10.4.4 Limitation

The current study was limited in that the girls with RS were not matched to 

the girls with SLD on developmental level. The girls in the SLD group had 

significantly advanced skills. Although this difference was statistically 

controlled for, this is not the same as having matched groups. “Real life” 

interactions between particular skills and autistic behaviours are not taken 

into account in a statistical control procedure.
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All the girls in the RS group had an overall developmental level less that 18 

months. There were seven girls in the SLD group with a developmental age 

less than 18 months. The analyses were repeated comparing the girls with 

RS (average developmental level = 11.58, SD=2.58) to this sub-sample of 

the SLD group (average developmental level = 11.29, SD=2.49). There was 

just one difference in the findings. As assessed by the Krug Language sub

scale, girls with RS had significantly greater language difficulties than the 

sub-sample of girls matched on developmental level (t(20) = 2.67, p = .015). 

This suggests that specific interactions between developmental level as 

assessed by the VABS and language difficulties as assessed by the Krug 

language scale, may not have been taken into account within the statistical 

control analysis. These supplementary findings indicate girls with RS do 

show greater language deficits than other girls with SLD. This comparison is 

limited by the small number of cases but illustrates the importance of 

comparing girls with RS to girls of a similar developmental level in a matching 

design.

10.4.5 Summary

Girls with RS had more autistic behaviours that other girls with SLD. There 

was evidence for less socially interactive behaviour, increased repetitive 

behaviours, and possibly greater language difficulties. Further research 

employing assessments of communicative and social ability is required to 

better define the autistic behaviours in RS and to look for qualitative 

differences in these autistic behaviours compared to those seen girls with 

SLD and autism. Through these two lines of investigation, it will be possible 

to determine whether RS is correctly classified as a FDD.
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11 Chapter 11 -  Overall discussion

11.1 Evidence for behavioural phenotype In RS?

The overall objective of the thesis was to determine whether there is a 

behavioural phenotype associated with RS. If the definition of a behavioural 

phenotype suggested by Dykens (1995) is adopted, namely “a heightened 

probability or likelihood that people with a given syndrome will exhibit certain 

behaviours and developmental sequelae relative to those without the 

syndrome" (p. 523), the studies provide evidence for a behavioural 

phenotype associated with RS on three levels:

• Despite having the same overall level of behavioural disorder as other 

girls with SLD, girls with RS had a different profile of behavioural disorder 

characterised by an increase in autistic relating behaviours and a 

decrease in antisocial behaviours. This profile of behavioural disorder 

was shown to be independent of the physical difficulties associated with 

RS.

• Several clusters of behaviour were seen significantly more frequently in 

girls with RS than in other girls with SLD: hand behaviours, breathing 

difficulties, repetitive face movements, night-time behaviours, 

walking/standing behaviours, body rocking and expressionless face
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behaviours, and anxiety/fear. These differences were shown to be 

independent of the physical disabilities associated with RS.

• A smaller “in depth" study of autistic behaviours showed girls with RS had 

significantly more autistic behaviours than other girls with SLD. In 

particular, they were less responsive to social stimuli in the environment 

and had more repetitive behaviours than expected based on their 

developmental level.

Although the studies provide some evidence for a behavioural phenotype 

associated with RS on one level, the characterisation of the RS behavioural 

phenotype is far from being completed and the studies represents just the 

beginning of this process. Flint and Yule (1994) offered a more rigid definition 

of a behavioural phenotype than that of Dykens (1995). They proposed “a 

behavioural phenotype should consist of a distinctive behaviour that occurs 

in almost every case of genetic or chromosomal disorder, and rarely (if at all) 

in other conditions" (p. 666). Secondly, they proposed that one “should be 

able to say that this behaviour has a direct and specific relationship to the 

genetic or chromosomal anomaly that gives rise to the physical 

manifestations of the syndrome” (p. 666). It was not possible to provide 

evidence for a behavioural phenotype of RS under this definition in the 

current research for two major reasons.

First, girls with RS were compared to girls with severe to profound learning 

disabilities of mixed aetiology. No attempt was made to ensure this 

comparison group was representative of girls with SLD in general. Therefore, 

it is not possible to say that the behaviours determined to be specific to RS in 

the current studies are seen infrequently in all other girls with SLD. There 

might also be partial specificity effects as suggested by Hodapp (1997) 

where the behaviours found to be specific to girls with RS in these studies 

are also seen in other individuals with different genetic syndromes. Future 

research should compare the behaviour of individuals with RS to that of other 

individuals with particular genetic syndromes. This would help to determine
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just how rare the RS-specific behaviours are in other individuals with SLD 

and add to the evidence for an RS behavioural phenotype.

Second, the genetics of RS has yet to be completely understood. It was not 

possible to prove links between the genetic anomaly underlying RS and the 

resulting behaviour as measured in the current studies. It is not currently 

known whether all individuals diagnosed with RS have the same underlying 

genetic anomaly, or indeed whether all individuals diagnosed with RS have a 

genetic cause for their difficulties. Mutations in the MECP2 gene have 

recently been found in 40-80% of cases. The entire MECP2 gene has yet to 

be screened and it is possible that all individuals with a diagnosis of RS will 

eventually be found to have mutations in this gene. Within those known to 

have an MECP2 mutation there is variation in the type and location of the 

mutations. A number of missense and truncating point mutations, as well as 

a number of deletions and insertion mutations have been found (e.g., Amir et 

al., Cheadle et al., 2000). The knock-on effects that these different mutation 

types have on encoded protein deficits, neurological damage or down stream 

brain damage are not yet understood. It might be that all the different 

mutation types lead to the same protein deficits, or it might be that some 

mutations allow some protein to be coded and so lead to a less severe 

outcome. Several recent studies have attempted to correlate the different 

genotypes (position and nature of mutation) with phenotypic characteristics 

(Amir et al., 2000; Bienvenu et al., 2000; Cheadle et al., 2000; Huppke et al., 

2000). The assessments of the phenotype have tended to be components of 

the current diagnostic criteria for classic RS: ability to walk, head growth, 

motor tone, hand use, epilepsy and speech. Very few phenotype 

characteristics have thus far been found to be associated with the presence 

or absence or type of mutation.

The current studies showed that there is variability within RS in the frequency 

and level of RS-specific behaviours. This variability may be related to the so 

far unknown biological factors causing RS, to each individuals' entire genetic 

endowment, to environmental variables such as behavioural intervention and
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family factors or the interplay between all of these factors. Future work 

should attempt to correlate genetic information with behavioural data in order 

to try to understand the cause of RS. Although understanding what causes 

RS will not simply be a process of pairing genotype with phenotype data. It 

will require the attainment of new knowledge regarding the impact the 

different genotypes have on downstream biological factors and the interplay 

between these biological and environmental variables. The behaviours 

determined to be RS-specific in the current studies would provide a more 

specific and precise way of assessing the phenotype associated with RS 

than has been used in existing genotype-phenotype correlation studies.

Thus, the current studies provides a starting point from which it will be 

possible to further characterise the behavioural phenotype of RS. There are 

further limitations to the current study which could be addressed in this future 

work.

11.2 Limitations

11.2.1 Subjects

11.2.1.1 Sampling bias

A sample bias was introduced as the girls and women with RS were all 

recruited via the parent association. The cases of RS included in the studies 

may not be representative of all individuals with RS. Unless a sample is 

recruited via an epidemiological study, all methods of recruitment would 

introduce some bias. For example, recruiting from a tertiary referral clinical 

for specialist management advice may lead to recruiting the more severe 

cases. With such a rare disorder it is almost impossible to recruit a sample 

without introducing some bias.

11.2.1.2 Diagnosis

The diagnosis of the RS girls was gained through parental report. Seventy 

percent of parents reported the diagnosis had been confirmed by Dr. Alison
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Kerr, a lead clinician in the diagnosis of RS in the UK. Twenty-nine of the RS 

individuals in the study sample had been seen at a clinic for the management 

of RS run by one of the collaborators on the project. The diagnosis of RS 

was independently confirmed during this clinic for these 29 cases. There was 

very little difference between the ratings obtained on the RSQ and DBG by 

these 29 cases with an independently confirmed diagnosis of RS and those 

obtained by the cases with no independently confirmed diagnosis of RS (see 

Appendix G). This supplementary analysis suggests that the cases without a 

confirmed diagnosis were behaviourally similar those with a confirmed 

diagnosis of RS.

Detailed diagnostic information was not available in this study which 

prevented an investigation into the behavioural differences between atypical 

and classic RS cases. We currently do not understand the difference 

between those with a diagnosis of classic and atypical RS. We do not know 

whether they represent a range in the severity of the same disorder, or 

whether they reflect different underlying causes. To answer these questions 

it will be important to include detailed diagnostic information in future work 

characterising the behavioural phenotype of RS.

11.2.2 Measures

11.2.2.1 Parental report

All of the data were collected via sole parental report. Recruiting parents via 

the UKRSA may have led to biased reports of behavioural features. These 

parents are likely to have read extensive literature from the parent 

association regarding RS. This could lead to them to over-report some 

behaviour as being present in their child because they know they are seen in 

other girls with RS. However, this is unlikely to have occurred as the majority 

of the literature on RS deals with medical and genetic aspects of the 

disorder. There is very little literature on the behavioural features. For 

example, in order to determine behaviours associated with RS to develop the 

RSQ, over fifty research papers had to be scanned for the mention of any 

behaviours. Now that the current studies have indicated what behaviours are
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specific to RS future research might aim to confirm these finding through 

observation studies, although this might be difficult to do if some of the 

behaviours occur infrequently (e.g. fits).

Collecting data from parents gives an indication of what behavioural features 

are like at home. Context may change the presentation of behavioural 

features. For example, different behaviours may be seen at school. 

Investigating the impact that context has on the RS-specific behaviours will 

be an important part of understanding the interplay between biological and 

environmental factors in the aetiology of these behaviours. In future research 

it would be good to employ the design of using multiple informants.

11.2.3 Design

11.2.3.1 Assessment of IQ

Level of IQ was not assessed in the comparison group of girls. Based on 

previous work it was assumed that girls with RS would have severe to 

profound learning disabilities and so they were compared to girls recruited 

from schools for children with severe to profound impairments. Without an 

assessment of IQ is was not possible to say that all individuals in the 

comparison group had difficulties in the severe to profound range.

Previous research suggests that there is variability in the level functioning in 

RS within the severe to profound range (Fontanesi & Haas, 1988; Woodyatt 

& Ozanne, 1992a). Although this work was based on a very small number of 

cases, it suggests there is heterogeneity within RS individuals in their level of 

functioning. The findings from study 2 also suggest that there is some 

variability in the overall level of functioning within girls with RS (see Table

10.2.1 :b). Thus, level of IQ or functioning is likely to be another aspect of the 

RS phenotype worthy of assessing in future research. Investigating 

associations between genetic syndromes and cognitive abilities has been a 

line of enquiry often adopted in behavioural phenotype research (See 

Chapter 3).
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Assessing IQ is problematic in individuals with severe to profound learning 

disabilities. It is well know that IQ tests standardised on the general 

population are typically unreliable for individuals with IQs less than 50 (the 

moderate to severe and profound range). Assessing IQ is particularly 

problematic in individuals with RS. Individuals with RS are known to be 

functioning at a very low level, they have few hand skills and little or no 

speech. What is assessed in standardised IQ tests or measures of overall 

functioning may have little meaning in this population. Rather than assessing 

“IQ” in future research it would be better to assess particular aspects of 

functioning such as communicative abilities or motor skills.

11.2.3.2 Cross sectional data

By using correlational analyses in a cross-sectional design, it was possible to 

investigate age trends in the behavioural and emotional features. However, 

as stated in the discussion for Chapter 9, correlational analyses may miss 

developmental trends (e.g., increases in certain behaviours during 

adolescence, followed by subsequent decreases in the behaviour during 

adulthood). To look at developmental trends in RS, girls with RS need to be 

followed-up longitudinally. It is important to determine if there are 

developmental trends to gain information for the prognosis of RS.

11.2.3.3 Adult comparison

No comparison group was obtained for the adults with RS. Scores achieved 

by the adults were compared to normative data supplied for the well- 

validated measure of behavioural disorder, and to the girls with RS for the 

RS-specific behaviours.

11.3 Describing a typology of behaviour?

One could criticise the current studies for just re-describing a typology of RS 

behaviour. There is currently no diagnostic test for RS and so the diagnosis 

relies on the manifestation of clinical criteria. It is possible that the studies are 

just simply assessing these diagnostic criteria. The findings suggest that this
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is not the case. Not all behaviours found to be RS-specific are part of the 

diagnostic criteria for classic or variant RS, for example, night wakings, body 

rocking and fear and anxiety. Not all behaviours reported in the literature as 

being associated with RS were found with high frequency in the current 

studies. For example, self-injurious behaviours have been reported in the 

literature as being associated with RS but were found in less than 50% of the 

RS girls.

Further work on the characterisation of the RS behavioural phenotype, 

together with increased knowledge of what causes RS, is likely to show that 

the RS-specific behaviours determined in these studies are not typologies of 

behaviour but characteristics of a biologically caused disorder.

11.4 Implications

Findings from the current studies have a number of immediate implications. 

The information can be passed on to parents who may be worried that they 

are to blame for some of the unusual behaviours seen in RS, such as 

screaming or laughing for no reason. The studies have shown these and 

other behaviours to be common and specific to RS. Passing this information 

onto parents will increase their understanding of the disorder and may help to 

relieve some of the guilt and concern they feel. RS a rare condition and the 

findings from the current studies will provide a source of information for 

professionals who have not seen many cases of RS. The studies describe for 

them the behavioural differences between girls with RS and other girls with 

severe to profound learning disabilities.

Many implications of the current studies will not have an immediate effect but 

by focusing future research may lead to refinements in the diagnostic criteria 

for RS and so improved diagnosis, more accurate prognosis and perhaps 

contribute to a better understanding of the causes of RS. Behaviours found 

to be RS-specific in the current study could be useful additions to the 

diagnostic criteria. The findings showed particular behaviours differentiated 

very well between girls with RS and girls with SLD. Before these behaviours
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can be added to the criteria we need to understand more about what causes 

RS and what the difference is between classic and atypical RS. Until this has 

been established it is not possible to determine which behaviours might best 

be used to diagnose the disorder. In time, there may be genetic tests for RS, 

but it will still be important to fully characterise the phenotype. RS is too rare 

a disorder for it to be included as part of routine genetic screening. It is 

through the presentation of signs and symptoms that a diagnostic test for RS 

would be warranted.

In the longer-term, research on the RS behavioural phenotype may lead to 

intervention advances. The hope for behavioural phenotype research is that 

by understanding the genetic origins of behaviour it may be possible to 

devise gene therapy for particular difficulties. This is a long way off. There 

may be other intervention advantages that can be realised in the shorter 

term.

Determining that behaviour is specific to a genetic syndrome implies that it is 

caused by the genetic anomaly associated with that syndrome. This does not 

mean that the environment plays no part in shaping this behaviour. It has 

already been demonstrated that it is possible to influence the presentation 

and frequency of RS hand movements through environmental manipulations 

(e.g. Iwata, Pace, Willis, Gamache, & Hyman, 1986; Oliver, Murphy, Crayton, 

& Corbett, 1993; Wehmeyer, Bourland, & Ingram, 1993) and that it is 

possible to influence the breathing difficulties in RS (Woodyatt & Murdoch, 

1996). In addition, the current study showed there was variability in how 

common and frequent the RS-specific behaviours were in RS. Profiling the 

behavioural phenotype will provide information to therapists as to which 

behaviours have a specific underlying genetic cause and will encourage 

them to consider how the interplay between genetic and environmental 

factors may shape that behaviour. Research of this nature is a very important 

part of investigating the RS behavioural phenotype. A few studies on RS 

behaviour have already been conducted. For example Oliver et al., (1993) 

studied the repetitive hand movements in three girls with RS. The aim was to
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build a model to explain how the genetic predisposition for the behaviour 

combined with environmental factors led to that behaviour being adopted into 

the girls’ behavioural repertoire. Building aetiological models of RS 

behaviours is a key step in developing intervention strategies for the girls and 

women.

11.5 Conclusions

This was the first study to systematically describe the behavioural features 

associated with RS in order to determine whether there is an RS behavioural 

phenotype. The study was limited in a number of ways, described above, but 

provides the beginning point from which further work can build. The most 

important aspect of further work will be to understand how biological and 

environmental factors interplay to produce the RS-specific behaviours 

determined in this study. Through this work, it may be possible to devise 

intervention strategies for girls and women with this devastating disorder.
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Appendix A 

SLD boys vs. girls on DBC scores
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The SLD boys were rated significantly higher than the SLD girls on the total and 

sub-scales scores from the DBC. This indicates that the boys had a higher level 

of behavioural and emotional disturbance in all domains assessed by the DBC 

than the girls with severe learning disabilities.

Total score Mean
SD

SLD boy 
(n=126) 

46.21 
23.63

SLD girl 
(n=76) 

35.11 
21.17

T-Test
t

3.36 200 .001

Disruptive Mean
SD

12.87 
. 8.09

9.92
7.16

2.62 200 .009

Self-absorbed Mean 14.72 10.67 3.31 200 .001
SD 8.88 7.59

Communication Mean 4.39 3.18 2.23 200 .027
Disturbance SD 3.82 3.52
Anxiety Mean 7.40 6.16 1.98 200 .050

SD 4.40 4.43
Autistic Relating Mean 5.84 4.62 2.23 200 .027

SD 3.81 3.73
Antisocial Mean 1.00 .58 2.26 200 .025

SD 1.40 1.06
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R€TT SYNDROME ASSOCIATION UK 113 Fricrn Aornct Road ■ London r i l l  3 
Tel: 0181 361 5161 ■ Fax: 0181 368 61 

E-mail: rett assoc@ool.c:

Rebecca Mount 
Institute of Child Health 
30 Guildford Street 
London WCIN lEH

28th May 1998

Dear Rebecca,

As confirmation of our telephone conversation on 21st May 1998, the Rett Syndrome 

Association UK is delighted to assist your research project. We will be happy to allow 

you to have access to those of our members who have agreed to participate in 

research. If you contact Tanya at the office, she will organise for the letters to be sent 

out and followed up. ' ,

David Cowing, one of our trustees who has a special interest in research, will contact 

you in the next couple of days to discuss some matters relating to the questionnaires.

We wish you well with your project and would welcome a report for Rett News in the 

summer of 1999, when hopefully you have collated Part 1 of your study.

Best wishes

Lorna Jaffa 

Honorary Chairman

R e g is te re d  C han:', ■ > '
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Great Ormond Street Hospital 
for Children NHS Trust
a n d  t h e  I n s t i t u t e  o f  C h i l d  H e a l t h
(University College London Medical School)

22 June 1998

Miss Rebecca Mount 
Behavioural Sciences Unit 
ICH

30 Guilford Street 
London W C IN  1 EH

Telephone: 0171 242 
Direct Fax: 0171 813

Dear Miss Mount

96BS19 Behavioural and emotional characteristics of the Rett Syndrome

Notification of ethical approval

The above research has been given ethical approval after review by the Great Ormond Street

Hospital for Children NHS Trust / Institute of Child Health Research Ethics Committee subject

to the following conditions.

1. Your research must commence within twelve months of the date of this letter and ethical 

approval is given for a period of eleven months from the commencement of the projeci. 

If you wish to start the research more than twelve months from the date of this letter or 

extend the duration of your approval you should seek Chaimian’s approval.

2. You must seek Chairman’s approval for proposed amendments to the research for which 

this approval has been given. Ethical approval is specific to this project and must not be 

treated as applicable to research of a similar nature, eg. using the same procedure(s) or 

medicinal product(s). Each research project is reviewed separately and if there are 

significant changes to the research protocol, for example in response to a grant giving 

body’s requirements you should seek confirmation of continued ethical approval.

3. It is your responsibility to notify the Committee immediately of any information which 

would raise questions about the safety and continued conduct of the research.

4. On completion of the research, you must submit a report of your findings to the Research 

Ethics Committee.

Research and Developm ent Office

Patron Chair
Professor Naomi Sargant

Chief Executive 
Robert Creighton *m



5. Specific conditions pertaining to the approval of this project are:

• The use of the enclosed standard consent forms for the research. A copy of the signed 

consent form must be kept by you with the research records.

Yours sincerely

Kevin Hudson
Acting Secretary to the Research Ethics Committee

cc: Dr Sheena Reilly



Example letter to RS parents

THE EMOTIONAL AND BEHAVIOURAL 
CHARACTERISTICS OF RETT SYNDROME

Dear Parent(s)/Carer(s),

We are from Harper House Children’s service and the Institute of Child Health, the research 
centre attached to Great Ormond Street Hospital.

The aim of our research on Rett syndrome is to conduct a comprehensive survey of the 
emotional and behavioural features and daily-living skills of girls and women with the disorder. We 
want to obtain three pieces of information:
1. the complete profile of behaviours and emotions seen in girls and women with a diagnosis of RS.
2. the range of daily living skills shown by girls and women with RS.
3. the extent to which the behaviours and emotions seen in girls and women with RS are present in 

other disorders.

There may be relationships between certain behaviours and emotions shown by individuals 
with RS and their level of daily living skills. We therefore feel that it is important to establish the 
complete profile of behaviours and emotions before research can move on to look at how successful 
behavioural intervention can be in improving the daily living skills of people with RS.

It is also important to know the extent to which the features of RS are present in other 
disorders. If other disorders share characteristics with RS, it will make diagnosis difficult as one 
disorder may become confused with another. However, if at least some features of RS are shared with 
another disorder where the cause is known, this might give us information which will help us to 
understand the cause of RS. Different intervention strategies have been tried out with different 
disorders, some with success. If RS shares characteristics with these disorders, it might give us an idea 
as to which strategies will be successful with RS, and which features of the condition are likely to be 
more resistant to change.

As the first stage in our research, we are conducting a study in which we are asking parents and 
carers of children and adults with RS to complete two questionnaires. Your participation in the study is 
very much needed. We need to get as many parents and carers as possible to take part so that we can 
make the survey of behavioural and emotional features as accurate as possible.

We will be collecting the information on daily living skills as the second stage of our research. 
If you agree to take part in the first stage we will send you information about the second stage at a later 
date. Agreeing to take part in stage one of our research does not mean that you have to take part in 
stage two.



If you agree to take part in stage one of the research, we will send you the questionnaires to 
complete. Most of the questions will ask about the extent to which a number of statements are true of 
your daughter* with RS. Generally, you will be asked to reply by circling or ticking a response that is 
most descriptive of your daughter. It should not take you longer than forty five minutes to complete the 
questionnaires and we will provide you with a pre-paid envelope in which to return them.

A summary of our results will be published in Rett News, so whether or not you decide to take 
part you will get to know the findings. The report will point out the significance of the results for our 
understanding of the behavioural and emotional problems seen in children and adults with a diagnosis 
of Rett syndrome.

Participation in the study is completely voluntary. If you decide, now or at a later stage, that 
you do not wish to participate in this research project, that is entirely your right.

The Rett Syndrome Association UK has lent its support to this study by helping us mail this 
letter to you. We do not have your names or addresses at this point. If you do wish to participate please 
write your name and address on the reply slip attached and return it within the next two weeks (by the 

October if at all possible). It would also be helpful if you could give us your telephone number in 
case we need to contact you at any point during the study. You do not have to give this information if 
you don’t wish to. We also need to know the age of your daughter with RS. The reason for this is that 
we are sending out slightly different questionnaires to parents who have daughter of pre-school or 
school age than to parents who have an adult daughter. We need to know the age of your daughter at 
this stage so that we can send you the correct questionnaires.

Once the reply slip is complete, please return it in the pre-paid envelope enclosed and we will 
send you the questionnaires. If you do not wish to take part in the study you do not have to return the 
reply slip but it would be helpful to us if you could tick the box indicating that you do not wish to be 
contacted and return the slip. We will then know not to contact you again.

If you have any complaints about the way in which this research project has been, or is being 
conducted please, in the first instance, discuss them with the lead researcher Rebecca Mount. If your 
problems are not resolved, or you wish comment in any other way, please contact the Chairman of the 
Research Ethics Committee, by post via the Research and Development Office, Institute of Child 
Health, 30 Guilford Street, LONDON, WCIN lEH, or if urgent, by telephone on 0171 242 9789 ex. 
2620, and the Committee administration will then put you in contact with him.

You are welcome to contact the lead researcher Rebecca Mount to discuss this project or any 
problems related to it on 0171 831 0975 ext 2170.

Thank you for taking the time to read this letter.

Yours faithfully.

Rebecca Mount Dr. Hilary Cass
Researcher Consultant Paediatrician

Dr. Sheena Reilly Dr. Richard Hastings
Speech and Language Therapist Research Psychologist

* Most of the people being asked to take part in this research are parents of a girl or women with Rett syndrome. However, 
the term ‘your daughter’ refers to the women or girl with Rett syndrome you are caring for. You may be adoptive or foster



REPLY SLIP

Please tick one box

I I We/I are interested in taking part in the first stage of this research, please send us/me the questionnaires, 
n  We/I are not interested in taking part in this study, please do not contact us/me again.

Please give us your names and addresses even i f  you do not want to take part in the study 

Name of parent(s)/carer(s):_____________________________________________________________ _

Name of girl/woman with Rett syndrome:________________________________________________ _

Age of girl/woman with Rett syndrome:_______________ years________________ months

Address to send questionnaires:_________________________________________________

Post code

Telephone number:

Please return in the envelope provided



Letter to head teachers of SLD schools

THE EMOTIONAL AND BEHAVIOURAL 
PROBLEMS OF CHILDREN WITH SEVERE LEARNING DISABILITIES

Dear Mr/Mrs. ****,

We are from the Institute of Child Health, the research centre attached to Great Ormond 
Street Hospital for Children. We are carrying out research into the behavioural and emotional 
problems experienced by children with a disorder called Rett syndrome. In order to define the 
problems experienced by children with this disability, we need to collect information about 
behavioural and emotional problems experienced by children with learning disabilities in 
general.

We are approaching your school in the hope that you will be able to help us with this 
research. Taking part in the research would not cause any disruption to the every day running 
of your school. What we propose to do is to invite parents of all the children in a sample of 
SLD schools to complete two questionnaires (copies are enclosed) about their child.

One of these questionnaires (the Developmental Behaviour Checklist) is used to assess the 
behavioural and emotional problems of children with learning disabilities and to decide 
whether their problems are of clinical significance (i.e., they meet a clinical cut-off score on 
the questionnaire). If we can gather this information on all of the children in your school, we 
would be able to prepare a report for you. This would summarise the behavioural problems of 
the children in your school and indicate which children may have a level of problems that 
might require further investigation or support. We anticipate that this would be useful 
information to the school and might help in planning future provision for children with 
behavioural problems in your school.

All that we would need from your school is assistance in contacting the parents of children in 
the school. We would provide the questionnaires, letters and envelopes, and pay all copying 
and postage costs. We could either send the questionnaires home to parents via the children, 
or could have them posted to the parents’ home addresses. In either case, we would need you 
to help us by making available the required addresses. We would deal with all other 
administration. When the data have been collected, we would provide a summary report for 
you based on the assessment information.



In order to make the report for your school as accurate as possible, and to serve our other 
research purposes, we would clearly need as many parents as possible to respond. We will 
provide an explanatory letter for parents describing the dual purpose for our data collection. It 
may also be helpful if you could include a letter of support from the school in order to boost 
the response rate.

We will contact you over the telephone within the next week to discuss the possibility of your 
school’s participation in our research. In the interim, you are welcome to contact the lead 
researcher Rebecca Mount to discuss the project on 0171 831 0975 Ext. 2170. Our research 
study of Rett syndrome has been approved by the joint Research Ethics Committee of Great 
Ormond Street Hospital for Children NHS Trust and the Institute of Child Health.

Thank you for taking the time to read this letter and the enclosed questionnaires. We look 
forward to speaking to you soon.

Yours sincerely.

Rebecca Mount 
Lead researcher



B e h a v io u r a l  A nd  E m o t io n a l  P r o b l e m s  I n  C h il d r e n  
W it h  L e a r n in g  D is a b il it ie s

R e po r t  B ased  On  D ata  D e r iv e d  Fr o m  
Th e  D evelo pm ental  B e h a v io u r  Ch ec k list

Report author: Rebecca Mount

School name: ****

Background

The Developmental Behaviour Checklist (DBC), like any screening questionnaire in the field 
of child psychology/psychiatry, is very good at identifying likely cases of clinically significant 
behavioural and emotional problems. However, the checklist does not provide information 
about the particular psychological disorders a child may be suffering from. This information 
can only be gathered by experienced clinicians conducting a range of assessments.

The DBC consists of 96 behaviour items rated by parents or carers as “not true as far as you 
know”, “somewhat or sometimes true”, or “very tme or often true”. The questionnaire gives a 
total behaviour problems score, and six sub-domain scores. The higher the score the more 
severe the behavioural and emotional problems. The sub-domains are described below:

1. Disruptive behaviour - such as swearing, over-excitement, temper tantrums, impulsive, 
hitting others, mood changes, noisy, provoking others

2. Self-absorbed behaviour - such as headbanging, chewing body parts, running away, pica, 
stereotypies, overactive, being a loner, screaming

3. Communication disturbances - such as confusing pronouns, repeating words, speaking in 
unusual tone/rhythm, talking too fast, unconnected tiioughts

4. Anxiety - such as crying easily, distressed by sounds, separation anxiety, fussy eater, 
shyness, tense/worried

5. Autistic-relating - such as unhappiness, being in their own world, lacking affection, 
inactivity, stereotypies, resists cuddles

6. Anti-social - such as telling lies, stealing, refusing to go to school, lighting fires, hiding 
things

Sample from  ***

Twenty-nine children were rated by their parents or carers on the DBC-P. Ratings were 
received on 16 boys and 13 girls, and these children had a mean age of 10.5 years.



Sample from  nine severe learning disabilities schools.

Nine schools for children with severe learning disabilities took part in our project. Six of 
these schools are based in Hertfordshire, three are based in London. Parents or carers rated 
222 children on the DBC-P (parents’ version of questionnaire). Ratings were received on 88 
girls and 134 boys. These children had a mean age of 10.4 years.

Comparison with data from other schools and normative data

The following table summarises the mean scores for children in Lakeside school, those scores 
obtained for the children in the eight other severe learning disabilities schools who took part 
in our project, and those obtained by the developers of the instrument for children of similar 
ability (normative sample).

The mean scores for children at Lakeside were not significantly different than those from the 
other eight schools that took part in the project. Compared to the sample obtained by the 
developers of the DBC, the Lakeside children were not significantly different on the total 
score, or the scores from the disruptive, communication disturbance, anxiety or antisocial 
sub-scales. The children from Lakeside scored significantly lower than the normative sample 
on the self-absorbed and autistic-relating sub-scales.

Scale Mean score 
obtained for 
children with 
severe learning 
disabilities by 
developers of 
DBC

Mean score of 
the 193 children 
in eight SLD 
schools

Mean score of
29 children in
***

Total DBC-T score 43.1 49.9 48.5
Disruptive behaviour 10.1 11.4 11.4
Self-Absorbed Behaviour 14.9 12.0 10.3
Communication disturbance 4.8 2.9 3.6
Anxiety 6.0 5.6 5.5
Autistic-relating behaviour 7.0 4.7 4.9
Anti-social behaviour 1.0 0.7 0.7

Clinical cases

Twelve (41%) of the children in the *** school sample obtained a score of 47 or above on the 
DBC-P. These scores are indicative of clinically significant behavioural and emotional 
problems. The proportion of “clinical cases” identified in the sample is much not different 
than that obtained in other studies of children with severe learning disabilities. (The 
developers of the scale found 44% of children with severe learning disabilities to score 47 or 
above).
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Institute o f Child Health Rett Syndrome Project

DEMOGRAPHICS

CONFIDENTIAL - All information provided will be kept strictly confîdential

1. Date questionnaire completed: / / (dd/mm/yy)

2. Sumame(s) of parent(s)/carer(s)_______________________________________

3. Name of person completing the questionnaire:

4. Relationship to person with Rett syndrome:__

5. Sex of person completing questionnaire: (please circle)

6. Date of birth of person completing questionnaire : / /

7. Current address of person completing questionnaire:.

Male / Female

Tel:

8. Full name of person with Rett syndrome:

The following questions ask about the girl or women with Rett syndrome you are caring fo r

9. Her date of birth: / /

10. She lives with: (please tick one box)

I I both biological parents mother only mother and partner
r~ l father only father and partner O  grandparents
I I one foster or adoptive parent O  two foster or adoptive parents
I I other (please specify and give number o f carers)__________________________________________

11. Does she have any brothers or sisters that live in the household? (please circle) YES / NO

12. If yes, for each brother and sister, please specify their relationship to her (full, half or step brother or 
sister) and give their age.

Relationship to girl/women with RS (please specify) 

Relationship to girl/women with RS (please specify) 

Relationship to girl/women with RS (please specify) 

Relationship to girl/women with RS (please specify) 

Relationship to girl/women with RS (please specify)

age:

age:

age:.

age:.

age:.

years
years

years

years

years
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13. What sort of school does she attend? {please tick one box)

I I school for children with mild/moderate learning difficulties O  mainstream schooling

I I school for children with severe learning difficulties CH home tutoring

I I school for children with emotional and behavioural difficulties [ ]  none as yet

I I school for children with hearing impairment EU unknown

I I school for children with physical impairment

I I school for children with autism (e.g., NAS schools)

I I school for children with profound and multiple disabilities
I I other {please specify)_____________________________________

14. Does she board at the school {please circle) YES / NO

15. What is her current diagnosis? {please tick one box)

r~] classical Rett syndrome EU atypical, variant or incomplete Rett syndrome

I I probable Rett syndrome EU just told Rett syndrome

I I other {please specify)_______________________
|~ | not Rett syndrome (was suspected of having Rett syndrome but after examination was found not to)

I f  she does not have a diagnosis o f  Rett syndrome answer question 16A only and go to next page 
I f  she does have a diagnosis o f Rett syndrome answer question 16B and all other questions

16A. if the diagnosis is not Rett syndrome, has she ever been given another diagnosis? {please circle)

YES / NO

If yes, what diagnosis has she been given?(p/en5e specify)___________________________________

I f  the diagnosis is not Rett syndrome you do not need to answer the questions on the rest o f this page. 
Please go to the pregnancy, birth and early history section on next page.

16B. Prior to the diagnosis of Rett Syndrome were any other diagnoses given ? (please specify)

17. Who first made the diagnosis of Rett Syndrome?.

18. What age was she when the diagnosis was made?  years_________months

19. Has the diagnosis been confirmed by Dr. Alison Kcrr'l(please circle) YES / NO

©  Rebecca H. Mount, Richard P. Hastinqs, Sheena Reillv, Hilary Cass, 1998
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PREGNANCY, BIRTH AND EARLY HISTORY

The following questions ask you to think back to the pregnancy, birth and the early years. If  you are her 
mother or father please try to answer all questions, but if you cannot remember write ‘cannot remember’ 
next to the question.

If you are a carer or foster parent you may not know the answers to many of the questions in this section, 
please answer as many as you can.

1. What was the length of pregnancy?

2. Were you or your doctor worried about anything during the pregnancy, such as: 

(please tick as many boxes as apply)
I I loss of blood 
I I excess amniotic fluid
I I no problems

weeks

I I lack of movement 
I I other ( please specify)

3. Was the dQ\ivcry:(please tick one box)

I I ‘normal’ - head first 
I I breech - feet first

I I by caesarean section 

I I with use of instruments (e.g. forceps)

4. Did your baby have any of the following difficulties during the delivery? (please tick one box)

I I foetal distress Q  low heart rate
I I cord around neck Q  rapid heart rate
I I breathing difficulties O  other (please

specify)_________________________

 weeks days

YES /  NO

I I Don’t Know 

YES / NO

5. How long was your baby in hospital for after the birth? ___

6. Was your baby nursed in a special care baby unit? (please circle)

7. Was your baby’s head circumference normal at birth? (please tick one box)

□  Yes □  No

8. Did she have any feeding difficulties during the first 12 months of life? (please circle)

I f  no, please go directly to question 12 on the next page

9. Did she have any difficulty sucking during the first 12 months of Wit'llplease circle)

10. If yes, what was the difficulty in sucking? (please tick as many boxes as apply)

I I slow suck n  weak suck
Q  difficulty sustaining suck, got tired easily Q  difficulty breathing
I I other (please specify)_____________________________________

11. Did she ever suffer from excessive/recurrent vomiting during the first 12 months of life? (please circle)

YES / NO

YES / NO

©  Rebecca H. Mount. Richard P. Hastinqs, Sheena Reilly, Hilary Cass, 1998



Institute o f C îiiîd  HccrU'îi Rett Syndrome Projec

12. Was her development within the normal range for the first three months of life? (please circle)
YES / NO

12a. Did anything worrying or unusual occur during this time? (please describe)

13. Was her development within the normal range between 3 and 6 months? (please circle)

13a. Did anything worrying or unusual occur during this time? (please describe)
YES / NO

14. Was her development within the normal range between 6 and 12 months? (please circle)

14a. Did anything worrying or unusual occur during this time? (please describe)
YES / NO

15. Was her development within the normal range between 12 and 18 months? (please circle)

YES / NO
15a. Did anything worrying or unusual occur during this time? (please describe)

16. Was there a particular point where you suspected something was wrong?

17. If yes, what age was she at this point? (please specify) _

18. What led to this suspicion?___________________________ ___

.years

YES / NO 

 months

19. When did you know something was definitely wrong? (please describe)

20. What age was she at this point? (please specify) .years months

21. A diagnosis of Rett syndrome is often made after a period of regression has occurred. During the 
regression period skills that have previously been learnt seem to disappear.

Did you notice such a regression in her? (please circle) YES / NO

©  Rebecca H. Mount, Richard P. Hastings, Sheena Reilly, Hilary Cass, 1998
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.years22. What age was she when her loss of skills began (please specify)______ ____

23. Has she ever had epileptic fits? (now or in the past) (please circle)

I f  no y please go straight to the physical abilities section on this page

24. If yes, at what age did they start? (please specify) ______ years

25. Does she currently have fits? (please circle)

26. Is she currently on medication for fits? (please circle)

27. If she used to have fits, at what age did they stop? ______ years

28. What sort of fits does she have: (please tick as many boxes as apply)

I I ‘grand mal’ seizures where both arms or legs are seen to shake and she loses consciousness 

I I episodes where she goes blank and inaccessible, movements of body are not seen 

I I other kinds (please specify)_____________________________________________________

months

YES / NO

months

YES / NO 

YES / NO 

 months

CURRENT PHYSICAL ABILITY

The three following questions ask about her current level of physical ability. For each question please tick 
one box in the table that corresponds to the most accurate description of her best level of ability. One of 
the questions asks about mobility, one asks about hand function and the other about sitting ability. These 
should all be answered in the same way.

1. In terms of her ability to walk please tick one box that describes her best ability.

Please tick one box

1 Unable to walk, wheelchair user. Is totally dependent on carers for mobility in 
wheelchair or buggy.

2
Unable to walk, uses a wheelchair. May be able to stand with support.

3 Able to walk, but only with aids or assistance. May have a wheelchair for intermittent 
use.

4 Walks independently but with some limitation e.g. has difficulty walking, walks more 
slowly, unable to run, able to get up off floor and climb stairs but only with difficulty. 
Poor co-ordination.

5 No limitation.

I f  you ticked boxes 1 or 2, was there a time when she could walk? (please circle) YES / NO

If yes, at what age did she stop walking  months  years

I f  you ticked boxes 3y 4 or 5 please answer the following question about the way she walks:

Does she walk in clumsy way with the feet wide apart (please circle) YES / NO
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2. In terms of her hand function please tick one box that describes her best ability.

Please tick one box

1 No hand function. Totally dependent on others.

2 Able to scratch/rub self but no voluntary hand skill.

3 Able to tap or pat objects but is not able to pick them up.

4 Not able to pick up objects but is able to hold onto an object placed in hand for longer 
than 10 seconds.

5 Stretches out with both hands to grasp objects.

6 Uses one whole hand (i.e. in palm) to grasp large (but not small) objects - can pass 
large objects from one hand to the other.

7 Uses one whole hand (i.e. in palm) to grasp small objects - can pass small objects 
from one hand to the other.

8 Picks up small objects between thumb and tip of index finger using a precise pincer 
grasp (No limitation in hand function).

3. In terms of her ability to sit please tick one box that describes-her best ability.

1 Cannot sit independently, needs total support.

2 Can sit but does require some support, for example, needs propping up with cushions.

3 Can sit independently without the need for any support.

© Rfibftcra H Mount Rirharrt P HpRtinns .Rhpona Roillv HilarvCass. 1998
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= not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

BEHAVIOURAL AND EMOTIONAL FEATURES

On the following few pages there are items describing various characteristics that she may or may not 
; currently show. In fact, many of the characteristics may not apply to her. The characteristics she shows now 

may be different from those she showed earlier in life. The characteristics may have changed as she has got 
older. We would like you to think just about the characteristics she shows now.

j

i For each characteristic, you have to think whether or not it accurately describes her. If the characteristic 
I does describe her you are asked to rate it. For these characteristics please tick box 2 if the item is very true 
i or often true. Tick box 1 if the item is somewhat or sometimes true. If the characteristic does not 
I describe her, please tick box 0 to indicate that the item is not true as far as you know. If she is unable to 
I perform any item please also tick box 0.

0 = not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

Example If she uses gesturing very frequently to obtain desired objects you would tick box 2 to indicate 
that it is very true or often true.

0 1 ✓2

Please tick one box for each item
1.

2.

3.

4.

5.

6.
7.

8.
9.

10. 
11. 
12.
13.

14.

15.

0 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

Uses gesturing to obtain desired objects.

Uses gesturing to obtain desired objects.

Shows an interest in surroundings by touching objects or people around 
her.

There are times when breathing is deep and fast (hyperventilation). 

Looks out of the comer of eye at objects.

Shows an interest in sounds that are out of sight.

Oveijoyed when being tickled.

Is not happy when a change in routine occurs.

Spells of screaming for no apparent reason during the day.

Appears to respond to other people’s facial expressions or feelings. 

Makes self vomit 

Attracted to moving objects.

Makes repetitive hand movements with hands apart.

Makes repetitive hand movements with hands together.

Poor eye contact.

Has developed friendships.

Rebecca H. Mount, Richard P. Hastings, Sheena Reilly, Hilary Cass, 1998
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= not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

Please tick one box for each item
16.

17.

18.

19.

20. 

21. 
22.
23.

24.

25.

26. 

27. 

.28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 2

0 1 2

0 1 2

0 _ 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

Makes repetitive movements involving fingers around tongue.

There are times when breath is held.

Smiles with the same frequency at unfamiliar and familiar people.

Air or saliva is expelled from mouth with force.

Spells of apparent anxiety/fear in unfamiliar situations.

Shows social behaviour e.g. smiles, laughs at people.

Grinds teeth.

Seems frightened when there are sudden changes in own body position 

There are times when parts of the body are held rigid.

Takes little interest in own surroundings.

Shifts gaze with a slow horizontal turn of head.

Expressionless face.

Prefers company to solitude.

Spells of screaming for no apparent reason during the night.

Abrupt changes in mood.

There are certain days/periods where she performs much worse than 
usual.

There are times when she appears miserable for no apparent reason. 

Shows an interest in surroundings by looking at things around her. 

Seems to look through people into the distance.

Bangs head against objects.

Seeks to share enjoyment with others by looking from person to the 
item of interest and back again.

Does not use hands for purposeful grasping.

Actively avoids social contact.

Swallows air.

Hand movements are uniform and monotonous.

Repeatedly puts hands in mouth.

Has frequent naps during the day.

Seems frightened of strangers.

Vocalises during sleep.
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= not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56. 

.57.

58.

59.

60. 

61. 

62.

63.

64.

65.

66.
67.

68.
69.

70.

71.

72.

73.

74.

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

Screams hysterically for long periods of time and cannot be consoled. 

Although can stand independently tends to lean on objects or people. 

Restricted repertoire of hand movement.

Appears to enjoy music.

Pulls own hair.

Bright wide open eyes.

Abdomen fills with air and sometimes feels hard.

Rarely vocalises/babbles when awake.

Prefers people to objects.

Seems frightened of sudden sounds.

Spells of laughter for no apparent reason during the day.

Pre-occupied with certain objects.

Has wounds on hands as a result of repetitive hand movements.

When walking, hesitates when approaching a change in the appearance 
of the floor.

Frequently disturbed nights.

Actively seeks eye contact.

Seeks comfort when distressed.

Response to pain seems reduced.

Awakes from sleep crying.

Makes mouth grimaces.

If left on own, tries to attract the attention of an another person.

Bites fingers/hands/wrists.

Bites other parts of body.

Has temper tantrums.

Enjoys being the centre of attention.

Enjoys social contact.

Bangs head/face with hands causing self harm.

There are times when she is irritable for no apparent reason.

Spells of inconsolable crying for no apparent reason during the day. 

Uses eye gaze to convey feelings, needs and wishes.
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0 = not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

96.

97.

98.

99.

100. 
101.

Please tick one box for each item
75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.
89.

90.

91.

92.

93.

94.

95.

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 2

0 1 2

0 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 -  2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

0 1 2

Makes repetitive tongue movements.

Vocalises to attract attention.

Hurts self by scratching body.

Does not enjoy having face touched.

Walks on toes.

Rocks self when hands are prevented from moving.

Does not fall asleep easily when put to bed.

Makes grimacing expressions with face.

Has difficulty in breaking/stopping hand stereotypies.

Does not react to sounds, seems not to hear.

Vocalises for no apparent reason.

Actively avoids eye contact.

Seems frightened of high or shrill sounds.

Spells of laughter for no apparent reason during the night.

Attracted to lights (mirrors, glitter, tinsel, candles).

Spells of apparent panic.

Walks with stiff legs.

Tendency to bring hands together in front of chin or chest.

Rocks body repeatedly.

Spells of inconsolable crying for no apparent reason during the night.

The amount of time spent looking at objects is longer than the time 
spent holding or manipulating them.

Appears isolated.

Does not enjoy being in a noisy, crowded environment.

When standing, has difficulty maintaining an upright position. 

Vacant ‘staring* spells.

Tends to wake early in the morning.

Appears to dislike particular pieces of music.

THANK YOU FOR YOUR TIME
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DEVELOPMENTAL BEHAVIOUR CHECKLIST
(DBC-P)

Some children with developmental delay have problems with their emotions and behaviour. These can 
sometimes be a problem for their carers.

By completing this checklist, you will help us learn more about these problems. This will assist us to know 
how the person might respond to help.

Name of Child or Teenager: .........................................................

Date of Birth/Age:. .........................................................

Sex:. ........................................................

Person Completing Form: .........................................................

Relationship to Child: .........................................................

Date Completed: .........................................................

Is the Child: (please circle) Unable to see /  unable to hear Unable to speak/ speaks very little

Unable to use arms /  legs Subject to other serious medical condition.

Please describe:......................................................................................................................................................

What does he/she do best?

What do other people like about him/her?

What are his/her favourite activities?

Is there anything you feel he/she does as well or better than others?

Have you sought help for any behaviour or emotional problems, apart from slow 
development, o f the child or teenager in your care. Yes/No

If  so from whom?

Please continue over the page ^

Office Use O nly

Developmental Level (circle one only)
Profound Severe Moderate Mild Unknown

Code No.:.....  ...

Contact Person:

TBPS
Page 2 

Page 3 

Page 4

Total

Items
Instructions

®Stewart L. Einfeld, Bruce J. Tonge, 1989 
@1981 T.M. Achenbach. modified, with permission
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-2-
Many of the following behaviours may not apply to the child or teenager in your care. For each item that does 
describe the person in your care, now or within the past six months, please circle the 2 if the item is very true 
or often true. Circle 1 if the item is somewhat or sometimes true of your child. I f  the item is not true 
of your child circle the 0.

0 = not true as far as you know 1 = somewhat or sometimes true 2 = very true or often true

I f  your child is unable to perform an item, circle the 0. For example, if your child has no speech, then for 
the item "Talks too much or too fast" circle the 0

Underline any you are particularly concerned about

Office
UseOnJv

1. ®
2.<D

3 .0
4. ®

5.

6 .0  
7 .®

S.
9.

10. ®  
11.®

12.®

13.®
14.®

15.®

]&®
17.®

18.®
19.®

20. -  - 
21.®

22.®
23.®

24 .®
25.®

26 .®
27.

28.

29.
30 .®

Please Circle

Appears depressed, downcast or unhappy
Avoids eye contact. Won't look you straight in the eye.

Aloof, in his/her own world.
Abusive. Swears at others.

Arranges objects or routine in a strict order. Please describe:

Bangs head.
Becomes over-excited.

Bites others.
Cannot attend to one activity for any length of time, poor attention span.

Chews or mouths objects, or body parts.
Cries easily for no reason, or over small upsets.

Covers ears or is distressed when hears particular sounds. Please describe:

Confuses the use of pronouns e.g. uses "you" instead of "I".
Deliberately runs away.

Delusions: has a firmly held belief or idea that can't possibly be true. Please describe:

Distressed about being alone.
Doesn't show affection.

Doesn't respond to others' feelings, e.g. shows no response if  a family member is crying. 
Easily distracted from his/her task, e.g. by noises.

Easily led by others.
Eats non-food items e.g. dirt, grass, soap.

Excessively distressed if separated from familiar person.
Fears particular things or situations, e.g. the dark or insects. Please describe:

Facial twitches or grimaces.
Flicks, taps, twirls objects repeatedly.

Fussy eater or has food fads.
Gorges food. W ill do anything to get food e.g. takes food out of garbage bins or steals 
food.
Gets obsessed with an idea or activity. Please describe: ________________________

Grinds teeth.
Has nightmares, night terrors or walks in sleep.

Please be sure you have answered all items 
Continue next page ^

Office Use O nly
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0 =

oir.cc 
L'sc On^'

not tru e  as fa r as you know  1 =  som ewhat or sometimes tru e  2 =  very tru e  o r often  
U n derline  any you are particu larly  concerned about

Please C ircle

31. ® 0 1 2 Has temper tantrums, e.g. stamps feet, slams doors.
32. ® 0 1 2 Hides things.

33. ® ® 0 1 2 Hits self or bites self.
34. ® 0 1 ■y Hums, whines, grunts, squeals or makes other non-speech noises.

35. ® 0 1 2 Impatient.
36. ® 0 1 2 Inappropriate sexual activity with another.

37. ® 0 1 2 Impulsive, acts before thinking.
38. ® ® 0 1 2 Irritable.

39. ® 0 1 2 Jealous.
40. ® 0 1 2 Kicks, hits others.

41. 0 1 2 Lacks self-confidence, poor self-esteem.
42. 0 0 1 2 Laughs or giggles for no obvious reason.

43. ® 0 1 2 Lights fires.
44. 0 0 1 2 Likes to hold or play with an unusual object, e.g. string, twigs; overly fascinated with

something, e.g. water. Please describe:
45. 0 1 2 Loss of appetite.
46. 0 0 1 2 Masturbates or exposes self in public.

47. ® 0 1 2 Mood changes rapidly for no apparent reason.
48. 0 0 1 2 Moves slowly, underactive, does little, e.g. only sits and watches others.

49. ® 0 1 2 Noisy or boisterous.
50. 0 0 1 2 Overactive, restless, unable to sit still.

51. 0 1 2 Overaffectionate.
52. 0 1 2 Overbreathes, vomits, has headaches or complains of being sick for no physical reason.

53. ® 0 1 2 Overly attention-seeking.
54. 0 1 2 Overly interested in looking at, listening to or dismantling mechanical things

e.g. lawnmower, vacuum cleaner.
55. 0 0 1 2 Poor sense of danger.
56. 0 1 2 Prefers the company of adults or younger children. Doesn't mix with his/her own

age group.
57. 0 0 1 2 Prefers to do things on his/her own. Tends to be a loner.
58. 0 1 2 Preoccuoied with onlv one or two oarticular interests. Please describe:.

59. 0 0 1 2 Refuses to go to school, activity centre or workplace.
60. 0 0 1 2 Repeated movements of hands, body, head or face e.g. handflapping or rocking.

6 1 .0 0 1 2 Resists being cuddled, touched or held.
62. 0 0 1 2 Repeats back what others say like an echo.

63. 0 0 1 2 Repeats the same word or phrase over and over.
64. 0 0 1 2 Smells, tastes, or licks objects.

65. 0 1 2 Scratches or picks his/her skin.
66. 0 0 1 2 Screams a lot.

Please be sure you have ansivered all it( 
Continue over the page

Office Use Only
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0 -  not true as fa r as you know 1 = somewhat or sometimes true 2 = very true or often

Underline any you are particularly concerned about
omet 
Use O n lv

Please Circle

67. 0 1 2 Sleeps too little. Disrupted sleep.
68. 0 0 1 2 Stares at lights or spinning objects.

69. 0 0 1 2 Sleeps too much.
70. 0 0 1 2 Soils outside toilet though toilet trained. Smears or plays with faeces.

71. 0 0 1 2 Speaks in whispers, high pitched voice, or other unusual tone or rhvthm.
71 0 0 1 2 Switches lights on and off, pours water over and over, or similar repetitive activity.

Please describe;
73. 0 0 1 2 Steals.
74. 0 0 1 2 Stubborn, disobedient or unco-operative.

75. 0 0 1 2 Shy.
76. 0 0 1 2 Strips off clothes or throws away clothes.

77. 0 0 1 2 Says he/she can do things that he/she is not capable of.
78. 0 1 2 Stands too close to others.

79. 0 1 2 Sees, hears, something which isn't there. Hallucinations. Please describe:

80. 0 0 1 2 Talks about suicide.

81. 0 0 1 2 Talks too much or too fast.
82. 0 0 1 2 Talks to self or imaginary people or objects

83. 0 ® 0 1 2. Tells lies.
84. 0 0 1 2 Thoughts are unconnected. Different ideas are jumbled together with meaning

difficult to follow.
8 5 .0 0 0 1 2 Tense, anxious, worried.
86. 0 0 0 1 2 Throws or breaks objects.

87 .0 0 1 2 Tries to manipulate or provoke others.
88 .0 0 1 2 Underreacts to pain.

89 . 0 0 1 2 Unrealistically happy or elated.
90. 0 1 2 Unusual body movements, posture, or way of walking. Please describe:

91. 0 0 1 2 Upset and distressed over small changes in routine or environment. Please describe:____

92 . 0 0 1 2 Urinates outside toilet, although toilet trained.

93# # 0 1 2 Very bossy. -  ' ' ' " '
94. 0 0 1 2 Wanders aimlessly.

95. d>M : 0 1 2 Whines or complains a lot

Please write in any problems your child has that were not listed above
0 1 2
0 1 2
0 1 2

0 1 2 Overall, do you feel your child has problems with feelings or behaviour, in addition

please circle the 1. If  they're major problems, please circle the 2.
Please be sure you have answered all itâ^

Are there any other comments you would like to make?

THANK YOU

Office Use Only

TBPS
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ABERRANT BEHAVIOR CHECKLIST— COMMUNITY

Client's Name: Rater’s Name:

Client's Gender (circle); Maie/Female

Date of Birth

Today's Date

1 L
Month Day Year

Month Day Year

Relationship to Client (check):
□  Parent
□  Teacher
□  Trainer/Supervisor
□  Other (please specify)

Where Was the Client Observed?
□  Home
□  School
□  Residential Unit
□  Workshop
□  Other (please specify)

I f  in School. Type of Class (check one): □  Developmentally Handicapped □  Multihandicapped
□  Severe Behavior Handicap □  O ther__________

Ethnic Group (check):

□  Caucasian 
Q African-American

□  Hispanic
□  Other (please specify)

C LIEN TS M EDICAL STATUS (Please circle)

a. Deafness? No Yes

b. Blindness? No Yes

c. Epilepsy? No Yes

d. Cerebral Palsy? No Yes

c. Other

? (Don’t Know) 

?

?

?

CURRENT M EDICATIO NS (Please list any medication and dosage schedule)

1.   ________

2.   _____
3. ________________________________________ ____________

4. ______________________________________________________ _________

5. ___________ '___________________________ ________

^1994 Slosson Educational Publications, Inc. 
A ll Rights Reserved.

Additional Copies Available From
SLOSSON EDUCATIONAL PUBLICATIONS, INC
P.O. Box 280, East Aurora, New York 14052



IN S T R U C T IO N S

The A3C-Community rating scale is designed to be used with clients living in the community. Please note that the 
term Client is used throughout to refer to the person being rated. This may be a child of school age, an adolescent, or 
an adult.

Please rate this client's behavior for the last four weeks. For each item, decide whether the behavior is a problem 
and circle the appropriate number:

0 =  not at all a problem
1 = the behavior is a problem but slight in degree
2 = the problem is moderately serious
3 = the problem is severe in degree

When judging this client’s behavior, please keep the following points in mind:

(a) Take vçladwQ frequency into account for each behavior specified. For example if the client averages more 
temper outbursts than most other clients you know or most others in his/her class, it is probably moderately serious 
(2) or severe (3) even if  these occur only once or twice a week. Other behaviors, such as noncompliance, would 
probably have to occur more frequently to merit an extreme rating.

(b) If  you have access to this information, consider the experiences of other care providers with this client If  the 
client has problems with others but not with you, try to take the whole picture into account

(c) Try to consider whether a given behavior interferes with his/her development, functioning, or relationships. For 
example, body rocking or social withdrawal may not disrupt other children or adults, but it almost certainly hinders 
individual development or functioning.

Do not spend too much time on each item— your first reaction is usually the right one.

1. Excessively active at home, school, work, or elsewhere 0 1 2 3
2. Injures self on purpose 0 1 2 3
3. Listless, sluggish, inactive 0 1 2 3
4. Aggressive to other children or adults (verbally or physically) 0 1 2 3
5. Seeks isolation from others 0 1 2 3
6. Meaningless, recurring body movements Ô 1 2 3
7. Boisterous (inappropriately noisy and rough) 0 1 2 3
8. Screams inappropriately 0 1 2 3
9. Talks excessively 0 1 2 3
10. Temper tantrums/outbursts 0 1 2 3

11. Stereotyped behavior; abnormal, repetitive movements 0 1 2 3
12. Preoccupied; stares into space 0 1 2 3
13. Impulsive (acts without thinking) 0 1 2 3
14. Irritable and whiny 0 1 2 3
15. Restless, unable to sit still 0 1 2 3
16. Withdrawn; prefers solitary activities 0 1 2 3
17. Odd, bizarre in behavior 0 1 2 3
18. Disobedient; difficult to control 0 1 2 3
19. Yells at inappropriate times 0 1 2 3
20. Fixed facial expression; lacks emotional responsiveness 0 1 2 3



21. Disturbs others 0 2 3
22. Repetitive speech 0 2 3
23. Does nothing but sit and watch others 0 2 3
24. Uncooperative 0 2 3
25. Depressed mood 0 2 3
26. Resists any form of physical contact 0 2 3
27. Moves or rolls head back and forth repetitively 0 2 3
28. Does not pay attention to instructions 0 2 3
29. Demands must be met immediately 0 2 3

30. Isolates himself/herself from other children or adults 0 2 3

31. Disrupts group activities 0 2 3

32. Sits or stands in one position for a long time 0 2 3

33. Talks to self loudly 0 2 3

34. Cries over minor annoyances and hurts 0 2 3

35. Repetitive hand, body, or head movements 0 2 3

36. Mood changes quickly 0 2 3

37. Unresponsive to structured activities (does not react)

38. Does not stay in seat (e.g., during lesson or training

0 2 3

periods, meals, etc.) 0 2 3

39. W ill not sit still for any length of time 0 2 3

40. Is difficult to reach, contact, or get through to 0 2 3

41. Cries and screams inappropriately 0 2 3

42. Prefers to be alone 0 2 3
43. Does not try to communicate by words or gestures 0 2 3

44. Easily distractible 0 2 3

45. Waves or shakes the extremities repeatedly 0 2 3

46. Repeats a word or phrase over and over 0 2 3

47. Stamps feet or bangs objects or slams doors 0 2 3

48. (Constantly runs or jumps around the room 0 2 3

49. Rocks body back and forth repeatedly 0 2 3

50. Deliberately hurts him self/hefsclf........ . .....' . . Q

...........^

51. Pays no attention when spoken to 0 2 3

52. Does physical violence to self 0 2 3

53. IntK:tive, never moves spontaneously 0 2 3

54. Tends to be excessively active 0 2 3

55. Responds negatively to affection 0 2 3

56. Deliberately ignores directions
57. Has temper outbursts or tantrums

0 2 3

when he/she does not get own way 0 2 3

58. Shows few social reactions to others 0 2 3
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Table D:1 DBC raw scores - Tests of normality

Raw data DBC
Total
Score

Disruptive Self-
absorbed

Comm.
Dist.

Anxiety Autistic
relating

Antisocial

RS Child (n=130) Kolmogorov-Smirnov Z 1.07 1.96 1.57 2.36 1.21 1.16 6.11
Asymp. Sig. (2-tailed) .202 .001 .015 .000 .107 .138 .000

SLD (n=74) Kolmogorov-Smirnov Z 1.20 1.05 .997 1.77 1.09 1.49 3.55
Asymp. Sig. (2-tailed) .112 .220 .273 .004 .184 .024 .000

Autism (n=32) Kolmogorov-Smirnov Z .86 1.05 .70 1.18 .62 .90 1.80
Asymp. Sig. (2-tailed) .449 .218 .707 .124 .842 .389 .003

Table D:2 DBC transformed scores - Tests of normality

Transformed data 
(Vx)

DBC
Total
Score

Disruptive Self-
absorbed

Comm.
Dist.

Anxiety Autistic
relating

Antisocial

RS Child (n=130) Kolmogorov-Smirnov Z .567 1.18 .938 2.50 1.30 .996 6.14

Asymp. Sig. (2-tailed) .905 .126 .342 .000 .070 .274 .000

SLD (n=74) Kolmogorov-Smirnov Z .776 .905 .812 1.32 .898 .839 3.74

Asymp. Sig. (2-tailed) .584 .386 .525 .063 .395 .482 .000



Figure D:1 Distribution of scores on communication disturbance sub-scaie for RS Child group
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Figure D:2 Distribution of scores on antisociai sub-scaie for the RS Chiid group
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Figure D:3 Distribution of scores on antisocial sub-scaie for the SLD group
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Table D:3 RSQ raw scores - Tests of normality

Raw data Total
Score

General
Mood

Breathing
problems

Body rocking / 
expressionless 

face

Repetitive Face 
movements

RS Child (n=141) Kolmogorov-Smirnov Z .96 1.19 1.33 1.35 1.43
Asymp. Sig. (2-tailed) .311 .117 .060 .052 .033

SLD (n=81) Kolmogorov-Smirnov Z .91 1.41 3.04 1.79 2.70
Asymp. Sig. (2-tailed) .386 .037 .000 .003 .000

Raw data Hand
behaviours

Night-time
behaviours

Anxiety / 
fear

Walking / 
standing

RS Child (n=130) Kolmogorov-Smirnov Z 1.91 1.37 1.44 2.16
Asymp. Sig. (2-tailed) .001 .048 .031 .000

SLD (n=74) Kolmogorov-Smirnov Z 3.52 1.60 1.69 2.79
Asymp. Sig. (2-tailed) .000 .012 .007 .000



Figure D:4 Distribution of RSQ scores
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Table D:4 AbBC raw scores - Tests of normality

Raw data Irritability Lethargy Stereotyped
behaviour

Hyperactivity Inappropriate
speech

RS Adult (n=141) Kolmogorov-Smirnov Z 1.29 1.00 .92 1.47 3.30
Asymp. Sig. (2-tailed) .072 .272 .368 .027 .000

Table D:5 AbBC raw scores - Tests of normality

Transformed data 
(Vx)

Hyperactivity Inappropriate
speech

RS Adult (n=141) Kolmogorov-Smirnov Z .78 3.41
Asymp. Sig. (2-tailed) 5.95 .000

Table D:6 VABS raw scores - Tests of normality

Raw data Overall 
adaptive level

Comm.
domain

Daily
living
skills

domain

Socialization
domain

Motor
Skills

domain

RS group (n=15) Kolmogorov-Smirnov Z .74 .60 .71 .49 .43
Asymp. Sig. (2-tailed) .646 .868 .692 .973 .993

SLD group (n=15) Kolmogorov-Smirnov Z .67 .89 .61 .75 .69
Asymp. Sig. (2-tailed) .777 .408 .862 .633 .877



Table D:7 ABC raw scores - Tests of normality

Raw data Total
score

Krug
sensitivity

Krug
Relating

Krug
Body

Krug
Language

Krug
Social

RS group (n=15) Kolmogorov-Smirnov Z .49 .56 .69 .43 .97 .65
Asymp. Sig. (2-tailed) .973 .918 .721 .992 .307 .788

SLD group (n=15) Kolmogorov-Smirnov Z .63 .70 .51 .60 .76 .80
Asymp. Sig. (2-tailed) .825 .712 .961 .859 .614 .549

Raw data Wadden 1 Wadden
2

Wadden
3

RS group (n=15) Kolmogorov-Smirnov Z .78 1.09 .51
Asymp. Sig. (2-tailed) .585 .189 .955

SLD group (n=15) Kolmogorov-Smirnov Z .95 .61 .74
Asymp. Sig. (2-tailed) .332 .856 .652
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Great Ormond Street Hospital 
for Children NHS Trust
a n d  t h e  I n s t i t u t e  o f  C h i l d  H e a l t h
(University College London Medical School)

27 August 1999

30 Guilford Street 
London W C IN  I EHMiss R Mount

Behavioural Sciences Unit
|Q[-| Telephone: 0171 242 ^

Direct Fax: 0171 813

Dear Miss Mount,

96BS19 Behavioural and emotional characteristics of the Rett syndrome -  Part 
Two.

Notification of ethical approval

The above research has been given ethical approval after review by the Great Ormond

Street Hospital for Children NHS Trust / Institute of Child Health Research Ethics

Committee subject to the following conditions.

1. Your research must commence within twelve months of the date of this letter and 

ethical approval is given for a period of months from the commencement of the 

project. If you wish to start the research more than twelve months from the date 

of this letter or extend the duration of your approval you should seek Chairman's 

approval.

2. You must seek Chairman’s approval for proposed amendments to the research

for which this approval has been given. Ethical approval is specific to this project 

and must not be treated as applicable to research of a similar nature, eg. using

the same procedure(s) or medicinal product(s). Each research project is

reviewed separately and if there are significant changes to the research protocol, 

for example in response to a grant giving body’s requirements you should seek 

confirmation of continued ethical approval.

3. It is your responsibility to notify the Committee immediately of any Information

which would raise questions about the safety and continued conduct of the 

research.

Research and Development Office

Patron Chair Chief Executive
i f . r  Tfc» Professor Naomi Sariant Robert Creighton ma



4. On completion of the research, you must submit a report of your findings to the

Research Ethics Committee.

5. Specific conditions pertaining to the approval of this project are:

• The use of the enclosed standard consent forms for the research. A copy of the

signed consent form must be placed in the patient’s clinical records and a copy 

must be kept by you with the research records.

Yours sincerely

Orlagh Shells
Secretary to the Research Ethics Committee



Letter RS parents study 2

04 October 1999

Dear *****^

Thank you very much for taking time to complete our questionnaires about your daughter ***. We are 
currently analysing the data and you will be able to read about the findings in a future copy of Rett 
News and hear about them at the forthcoming RS AUK family weekend. We are writing to explain the 
purpose of the next stage of the project and to tell you how you could be involved if you so wish.

1. The aim of the second stage
The aim of this second stage of our research is to collect information on the daily living skills 
of girls and women with RS.

2. Why is the study being done
We are interested in finding out how the girls and women have changed their behaviour to 
overcome the difficulties associated with living with RS. Little work has been done in this area 
and we currently do not know the level of daily living skills or the range in the level of skills 
shown by the girls and women. We feel that it is important to conduct a survey on daily living 
skills as the first step towards behavioural intervention for RS. As we mentioned in our 
previous letter, there may be links between certain behaviours and skills. Any information we 
can collect on the relationship between behaviours and skills will be helpful to professionals 
working on a regular basis with girls and women with RS.

We would like to follow-up one of the findings from the first questionnaire study with a 
detailed study of one aspect of behaviour. This detailed study will involve a number parents 
and carers completing a very brief behaviour checklist.

3. How is the study to be done
We will not need to see your daughter in order to collect the data for this project. Agreeing to 
take part in our research will involve one parent being interviewed. This interview would take 
place at your house (or another place convenient to you), at a time convenient to yourself and 
the researcher involved. The interview questions will ask about the current capabilities of your 
daughter. Each family will only need to be interviewed once, and the interview will involve 
just one parent/carer. The interview itself should last no longer than ninety minutes unless 
there are further points you wish to raise. During the interview visit we would also like you to 
complete a brief behaviour checklist. This checklist would take no longer than ten minutes to 
complete.



4. Are there risks and discomforts?
There are no risks or discomforts involved for your daughter, as we will not need to see her as 
part of the study.

5. What are the potential benefits?
The interview we are going to use is a standardised, well-known interview. It has been widely 
used to measure skills in individuals with learning disabilities. If you wish, we will produce an 
individual report for you. The report will incorporate you daughter’s scores and will give you 
an indication of the strengths and weakness in your daughter’s skills. The report will 
potentially identify areas in your daughter’s repertoire of skills that may be a good focus for 
future educational intervention.

6. Who will have access to the case/research records?
No-one except the research team will have access to any information that you give us about 
your daughter.

7. Who do I speak to if problems arise?
If you have any complaints about the way in which this research project has been, or is being 
conducted, please in the first instance, discuss them with the lead researcher Rebecca Mount. If 
your problems are not resolved, or you wish to comment in any other way, please contact the 
Chairman of the Research Ethics Committee, by post via the Research and Development 
Office, Institute of Child Health, 30 Guildford Street. London, WCIN lEH, or if urgent, by 
telephone on 0171 242 9789 ex 2620, and the Committee administration will then put you in 
contact with him.

8. Details of how to contact the researcher
If you would like to participate in this part of our project, please complete the attached reply 
slip. We would be grateful if could you indicate roughly at what times during the week you 
would be available for an interview. Please tick the relevant boxes in the table on the reply slip. 
You may tick as may days as are suitable, if none are suitable please leave the table blank. 
Please use the enclosed FREEPOST envelope to return the completed slip. Once we receive 
your reply slip, we will telephone you to arrange a suitable time for the interview. If possible, 
please indicate on the reply slip a telephone number where you may be reached during the day.

If you do not wish to participate in our research, we would be grateful if you could return the 
reply slip indicating that you are not interested. We will then not contact you again.

Participation in this research is completely voluntary. If you decide now or at a later stage that you do 
not wish to participate in this research project that is entirely your right.

Yours sincerely.

Rebecca Mount 
Lead Researcher



Reply Slip
[94]

Please tick one box

I 11 am/We are interested in taking part in the interview stage of this research.

n  I  am not/We are not interested in taking part in the interview stage of this research, please do not 
contact me/us again.

Name of parent(s)/carer(s):.

Name of girl/woman with Rett Syndrome:.

Daytime telephone number to arrange time for interview:. 

Home address:__________________________ ________ __

Post Code

Please tick the relevant boxes in the table below to indicate at what times in the week you may be
available fo r  interview

I f  none of these times is suitable, we can discuss other possibilities with you:

N a m e

Please return in the envelope provided



Example study 2 report parents
A d a pt iv e  B e h a v io u r  o f  C h il d r e n  

W it h  L e a r n in g  D is a b il it ie s

Repo rt  B ased  O n D a ta  D er iv ed  Fr o m  
T h e  V ineland  A daptive  B eh a vio u r  S cales

Report author: Rebecca Mount

Name child: *****

Date interview: *****

Date birth: *****

Age a t interview: 12 years, 4 months

Background

*****’s level of adaptive functioning was assessed using the Vineland Adaptive Behaviour 
Scales -  Expanded form (VABS). This is a structured interview designed to give a 
comprehensive assessment of adaptive behaviour. Adaptive behaviour is a child’s 
performance of the day-to-day activities that are necessary to take care of oneself and get 
along with others. The interview assesses adaptive behaviour in the following four domains:

Communication - what a child understands, says, reads, and writes.
Daily Living Skills - practical skills needed to take care of oneself.
Socialisation - how the child gets along with others and uses leisure time.
Motor skills - physical movements and co-ordination necessary for daily activities.

The interview allows us to compare a child’s adaptive behaviour in these different domains in 
order to identify a pattern of relative weaknesses and strengths in adaptive behaviour, if such 
a pattern exists. This provides a helpful, systematic record of the child’s behaviour at one 
point in time, against which any changes over time can be compared. It also identifies areas 
where a child is on the verge of acquiring new skills, and thus it could be used to focus home- 
and school-based efforts at future skill development and enhancement.

Summary adaptive behaviour profile

On the Communication Domain ***** was reported to consistently understand more than ten 
words including “yes” and “no”, she lifts her arms when her parents say “up” or “come here”. 
She listens to and follows simple (one unit of information) instructions, for example “sit 
down” and is sometimes able to follow instructions consisting of and object and an action, for 
example “bring me the cup”. ***** is more likely to follow an instruction is if it related to 
something she wants, for example, she is more likely to bring her cup if she wants a drink. 
***** knows at least three of her major body parts, including arms, teeth and hair. She enjoys 
being read a story and is happy to sit and listen for about 10 minutes. She does find it difficult 
to sit and attend for longer periods of time. She is able to sit for music therapy for twenty



minutes. In terms of her expressive communication, ***** smiles in response to her parents 
and other familiar adults. She vocalises spontaneously and can indicate what she wants by 
picking up the item. She is able to indicate a choice when offered a preference by touching 
the item she wants. She sometimes says “ba ba” but no words.

On the Daily Living Skills Domain ***** was reported to be able to use a spoon to feed 
herself although she will revert to using her hands if she is not watched. She does spill food 
when she is feeding herself but she is getting better at it. She can drink from a cup unaided 
and put her cup under a running tap to get herself a drink. She can also suck from a straw.
She can remove clothes such as socks and an unfastened coat or blouse without assistance. 
Although ***** needs help with dressing she does actively co-operate (e.g., pushing arm 
through sleeve). She can pull up garments with an elastic waistband if they are placed over 
her ankles and can pull down a sweater if it is placed over her head. She is able to pull up a 
zip if it is already fastened at the bottom but is unable to fasten buttons. She will try to place 
her feet in shoes but finds it difficult to get her shoes on. She will allow caregivers to wipe 
her nose but cannot blow her nose. ***** wears nappies during the day and night and she is 
able to indicate if she needs changing. ***** does not use a potty chair or the toilet. ***** is 
completely reliant on her parents to bath her. She cooperates with having her face and hands 
washed and dried. She will put her hands under the tap. She also cooperates with having her 
teeth brushed. ***** understands that she should not touch things in the house that she has 
been told are hot.

On the Socialisation Domain ***** was reported to consistently distinguish her parents from 
others. She shows affection towards familiar people, reaches for a familiar person, imitates 
simple adult gestures (e.g. clapping), and smiles in response to praise. She shows a range of 
emotions and recognises some emotions, such as happiness and sadness in familiar others. 
***** is reported to show preference for two children in her class over the others. She shows 
interest the activities of others and will play very simple interactive games. She plays with 
toys and shows an interest in new and familiar toys or objects. ***** likes to play with toys 
that are noisy and tactile. She also likes to look at books and likes playing out doors in the 
sand and on the climbing frame and swing. She knows which toys are hers and will share 
them with others as long as they stay near and don’t take the toy far away from *****. ***** 
is able to follow simple rules given to her at home and at school.

On the Motor Skills Domain ***** was reported to have no problems with walking or sitting. 
***** is able to get herself from a sitting to standing position with no difficulties. ***** can 
run without falling and can jump off the floor with both feet. ***** is unable to hop. She is 
able to go both up and down the stairs without assistance using alternating feet. ***** is able 
to climb both in and out of bed and an adult chair and will climb on low and high play 
equipment (the higher the better!). ***** can throw a ball, although she finds it difficult to 
throw it in a specific direction. She can catch a ball if thrown from a close distance. She can 
pick up small objects between her thumb and fingers and can stack up a small number of 
blocks although she prefers to knock blocks down. She can transfer objects from one hand to 
another and can squeeze toys. She can turn screws or knobs on toys but cannot screw and 
unscrew lids of ajar. She can complete insert jigsaw puzzles of one piece. ***** can open 
doors by pushing or pulling them and can turn doorknobs. She is unable to turn locks.

Across the domains of adaptive behaviour measured ***** showed a relative strength in 
motor skills compared to her overall level of adaptive ability.
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ADAPTIVE BEHAVIOR SCALES

Sara S. Sparrow, David A. Balia, and Domenie V. Cicchetti 
A révision of the Vineland Social M atu rity  Scale by Edgar A. Doll

INTERVIEW EDITION 
Expanded Form 

Item Booklet
A B O U T  T H E  I N D I V I D U A L : A B O U T  T H E  R E S P O N D E N T :

N a m e  S ex

A G E : Y E A R  M O N T H  D A Y

I n t e r v i e w  d a t e

B ir th  d a te

C h r o n o l o g i c a l  a g e

A g e  u s ed  fo r  s t a r t i n g  po in ts

Ty pe  (c i rc le  o n e )  c h r o n o l o g i c a l  m e n t a l  soc ia l

REASON FOR T H E  INTERVIEW:

N a m e

R e l a t io n s h i p  to  individua l

A B O U T  T H E  IN T E R V IE W E R :

N a m e

P o s i t io n

Se'

Sex

RESPONDENT’S ESTIMATE OF T H E  IN D IV ID U A L ’S FUNCTIONING:

BEFORE B E G IN N IN G  A D M IN IS T R A T IO N ,  READ THE IN S TR U C T IO N S  IN THE M A N U A L  CAREFULLY.

G eneral D irections: In each subdomain, begin scoring with the cluster designated for the individual's age. Score 
each item 2. 1, 0, N , or DK, according to the scoring criteria in the manual (Appendix C). Record each score in this 
booklet. Establish for each subdomain a basal of two consecutive clusters with all items scored 2. Then score items 
in all clusters following the basal for the subdomain. (The highest possible cluster sums and subdomain raw scores 
are printed in the upper right comer of the score boxes.)



Receptive Subdomain

© o ©
A. Beginning to understand

1. Turns eyes and head toward sound.
2. Raises arms when caregiver says, "Come  

here" or "U p ."_________________
3. Demonstrates understanding of 

the meaning of "no.
4. Demonstrates understanding of the meaning 

of at least 10 words------------------------------------------
5. Demonstrates understanding of the meaning 

of "shhhh."__________________ ________________
6. Demonstrates understanding of the meaning 

of "yes" or "okay."__________________________

SUM

B. Beginning to listen
1. Listens at least momentarily when spoken 

to by caregiver.
-  2. Listens attentively to instructions..

i .  Listens to a story for at least five minutes.

SUM
©  to 0

C. Pointing to body parts
1. Points accurately to at least one 

major body part when asked.
2: Points accurately to at least three major 

body parts when asked.
3. Points accurately to at least five minor 

body parts when asked.
4. Points accurately to all body parts when 

asked. DO NOT SCORE 1.

SUM

D. Following instructions
1. Follows instructions requiring only one

2. Follows instructions requiring an action and 
an object-----------

13

3. Follows instructions requiring two actions 
or an action and two objects_____________
Follows instructions requiring two actions in 
sequence-------------------------------------------------------------

5. Follows instructions in "if-then" form______

SUM

E. Listening and attending
1. Listens to teacher at least five minutes.—
2. Listens to a story at least 30 m in u te s .______
3. Attends to entertaining material at least 60

4. Listens to teacher at least 15 minutes_______
5. Attends to school or public lecture more 

than 15 minutes------------- i_____________________

27

□

I
49

Assign the highest possible sum 
to clusters before the basal.

SUM □

RECEPTIVE RAW SCORE 
(Total of cluster sums)

.1

I
Expressive Subdomain s.rv.

© O
A. Beginning affective expression

1. Smiles spontaneously-----------------------
2. Vocalizes pleasure-------------------------
3. Makes cooing, gurgling, or other sounds 

when spoken to or fondled by caregiver
4. Smiles in response to presence of caregiver.
5. Smiles in response to presence of familiar 

person other than caregiver_______

S U M

B. Pre-speech sounds
1. Babbles or vocalizes spontaneously.
2. Imitates sounds of adults...........................
3. Imitates sounds of adults immediately after 

hearing them ._________________________

SU M

C. Pre-Speech nonverbal expression
1. Waves good-bye_________________ _____
2. Gestures appropriately to indicate "yes."  

"no," and "I w a n t ."________ :___________.
3. Indicates preference when offered a choice.

SU M

D. Beginning to talk
1. Says "D ada ,"  "M am a," or another name for 

caregiver---------------------------------------------------
2. Says at least one word other than "Dada,"  

"M am a,"  or another name for caregiver.
3. Imitates one-syllable words immediately.
4. Says "ye$" or "no" appropriately when 

asked a simple question------------------------
5. Delivers a simple message..

©
SUM

E. Vocabulary
1. Names at least 20 familiar objects without 

being asked. DO NOT SCORE 1--------
2. Says at least 50 recognizable words. DO 

NOT S C O R E -1______________________
3. Says at least 100 recognizable words. DO 

NOT S C O R E '1________________________

SUM

F. Talking in sentences
1. Uses phrases containing a noun and a v e rb , 

or two nouns-----------------------------------------
2. Uses sentences of four or more words
3. Uses sentences containing negatives.
4. Speaks in full sentences---------------------

SUM

G. Using names
1. States own first name or nickname when 

asked_________________________________
2. Uses first names or nicknames of siblings, 

friends, or peers, or states their names 
when asked---------------------------------------------

3. States parents' or caregivers' first names 
when asked___________ _______________

4. States own first and last name
when asked---------------------------------------------

SUM

Continue on the next pag^

21



'Survey

Asking questions
1. Asks questions by changing inflection of 

words or simple phrases--------------------------------------
2. Asks questions beginning with " w h a t ."_______
3. Asks questions beginning with "w h e re ."______
4. Asks questions beginning with " w h o ." _______
5. Asks questions beginning with "w h y ."_______
6. Asks questions beginning with "what,"

"where," "who," "why," and "when."
DO NOT SCORE 1_____________________________

FormItem
. ‘ scone

%'S

29

SUM

Jsing abstract concepts
1. Uses simple generalizations.----------------------------
2. Demonstrates understanding of

simple adjectives expressing quality----------------
3. States wfiich of two objects is bigger when 

both are present---------------------- -------------------------
/  States which of two objects not present is

SUM

Relating experiences 
1. Relates experiences in simple terms,when

2 Spontaneously relates experiences in simple 
terms —  -------------------------------------------------------

3. Relates experiences in narrative form when

4. Spontaneously relates experiences in 
narrative f o r m .________________________ _____

5. Relates experiences in detail when a s k e d .___

SUM

Using prepositions
1. Uses "in ." "on," or "under" as a preposition 

in a p h ra s e ._________   . . .
2 Uses "over" as a preposition in a phrase.
3 Uses either "beside" or "in front of" as a 

preposition in a phrase.     . _
4. Uses either "behind" or "between" as a
^" ’ 'reposition in a phrase    . .  . . . .  .
v. /Jses  "around" as a preposition in a

SUM

Using function  w ords
■ 1, Uses possessives in phrases or sentences.

I 2. Uses "a "  and "the" in phrases or
I sentences. - ..........................
I 3 Uses phrases or sentences containing "and."
I 4 Uses pronouns in phrases or sentences. 
j 5  Uses phrases or sentences containing 

"but" and "or." -------

SUM

g

30

g
■ÿ'i

20

•.. ; ;

32

33

□

26

34

□

0 ©
Survey Form

Hern

M. Articulating
1. Pronounces b. p, m, and w correctly in 

w o r d s __________________________________
2. Speaks intelligibly------------------------------------
3. Articulates clearly, with no more than two 

sound substitutions--------------------------------
4. Articulates clearly, without sound 

substitutions-------------------- ------  ------------ -

S U M

N. Reciting
1. Attempts to sing nursery rhyme or simple 

song-------------------------------------------------------------
2. Recites at least two simple nursery rhymes, 

prayers, or songs-------------------------------------
3. Recites material at least four lines in length
4. Tells popular story, fairy tale, lengthy  

joke, or television show plot-------------------

S U M
0  10 @
0 . Using plural nouns and verb tense

1. Uses regular plural nouns.______
2 Uses present tense verbs ending in ing.
3. Uses regular past tense verbs-------------
4. Uses past tense verbs with other words to 

tell about past events __ __________
5. Uses irregular past tense verbs correctly.
6. Uses irregular plurals-----------------------------

S U M

P. Giving information about self
1. Answers correctly when asked, "Are you a 

boy or a gir l?"_________ _ ___________
2. Holds up correct number of fingers when  

asked a g e . . —.—-—. .__ __
3 Correctly states age when asked. .....
4. Correctly states age at next birthday when 

asked. . —    .
5. States month and day of birthday 

when asked. . _____    ... .
6. States telephone number when asked.

N MAY BE SCORED. ..... __________
7. States complete frome address, 

including city and state, when asked.

S U M

Q. Expressing complex ideas
1. Expresses ideas in more than one way, 

without assistance. ._. . .
2. Gives complex directions to others.
3. Has realistic long-range goals and describes 

in detail plans to achieve them.

A ssig n  the  h ig h e s t p o ss ib le  sum  
to  c lu s te rs  b e fo re  th e  basal

S U M

35

36

39

42

43

46

54

64

□
EXPRESSIVE RAW SCORE 

(Total of cluster sums)

152

Continue on the next page



ïS u fvey Form 
%  %  Kern

0  to @

E. Using reading materials
1. Arranges items or words alphabetically 

by first letter---------------
2. Uses a dictionary

W ritten  Subdomain purvey

©  •• 0
A. Identifying letters and words

1. Recognizes own name in printed form
2. Identifies two letters which are found in 

own name________________________
3. Recites all letters of the alphabet 

from m em ory .--------------------------
4. Identifies 10 printed letters________________
5. Identifies all printed letters of the alphabet
6. Reads at least five words silently or aloud,
7. Reads at least 10 words silently or aloud

SUM
0 ©
B. Beginning to read

1. Reads at least three common signs---------------
2 Reads simple stories aloud------------------------------
3. Reads simple stories aloud, with ease, 

when asked________________________________
4. Reads on own initiative---------------------------------

SUM

C. Beginning to write
1. Prints or writes at least 10 words from 

memory------------------------------------------------------------------
2. Prints or writes simple sentences of 

three or four words---------------------------------------------
3. Prints or writes at least 20 words from

4. Prints or writes more than 20  words from 
memory------------------------------------------------------------------

5 Prints or writes short notes or messages.___

SUM
0  lo 0
D. Printing and cursive

1. Copies at least five letters of the alphabet 
fro rn a mod e l . - — — — --------  — -—_— — — — » —.——

2. Prints or writes own first and last n a m e .____
3. Writes in cursive some of the t ime------------------
4. Writes in cursive most of the time.

DO NOT SCORE 1 . ___________________________

SUM

47 h A .

□s
41

□

I
&

I-

3. Uses the table of contents in reading 
materials____________________________ 59

4. Uses the index in reading 
materials---------------------------- 62

SUM

F. Reading books, newspapers, and magazines
1. Reads books of at least second-grade

2. Reads books of at least fourth-grade

3 Reads material of at least fourth-grade
level on own initiative------------------------------------- —

4. Reads adult newspaper stories.
N MAY BE SCORED___________________________

Ü
51

56

63

5. Reads adult newspaper or magazine
stories each week. N MAY BE SCORED -

SUM

G. W riting letters and reports
1. Writes beginning letters. DO NOT SCORE 1...’.
2 . 'Writes reports or compositions.

DO NOT SCORE 1___________________________
3. Addresses envelopes completely-----------------------
4. Writes advanced letters------------------------- — --------
5. Writes business letters. DO NOT SCORE 1. —

55

60

61

65

67

Assign the highest possible sum 
to clusters before the basal.

SUM

WRITTEN RAW SCORE 
(Total of cluster sums)

Continue on the next page.
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Survey Form 

01Eating
1. Indicates anticipation of feeding on 

seeing bottle, breast, or food 
2 Eats soft food. _
3. Opens mouth when spoon with food 

is presented._______
4. Removes food from spoon with m o u th __________
5. Sucks or chews on crackers  ________
6. Eats solid food---------------------------------------------------------- :

SUM

Removing clothing
1. Pulls off socks when asked------------------------------------
2 Removes front-opening coat, sweater, or 

shirt witfi assistance or instruction. __ __ ____
3 Removes front-opening coat, sweater,  

or shirt without as s is ta n c e ._____________ ______

SUM

Bathing with assistance
1. Turns faucet on and o f f   __________________ _
2 Points to hot and cold faucets when a s k ed ._____
3 Bathes self with ass is tance .____________________12

SUM

Toilet training
1. Indicates wet or soiled pants or diaper 

by pointing, vocalizing, or pulling at d ia p e r ._____
2. Urinates in toilet or potty-chair-----------------------------J®.
3 Defecates in toilet or potty-chair-------------------------- L®.
4. Asks to use toilet---------------------------------  Î1
5 Pulls down pants when preparing to use

toilet     ... --------------- ---------------
6 Is toilet-trained during the day. ___  ____ _.. .
7. Is toilet-trained during the night .  .  .

SUM

Drinking
>̂7 !,iolds bottle unassisted.,.  ........................
^'^frinks from cup or glass with assistance.
3 Drinks from cup or glass unassisted. ____ __
4. Drinks without spilling   ....... ...
5. Sucks from straw . _ .
6 Gets drink of water from tap unassisted

SUM

10
24

□

1

SCORE I

F. Brushing teeth
1. Cooperates in brushing of teeth  -
2. Brushes teeth with assistance or instruction
3. Places toothpaste on toothbrush without 

assistance----------------------------------------------
Brushes teeth without assistance. 
DO NOT SCORE 1______ _________ 25

SUM

G. Washing hands and face
1. Cooperates in washing and drying of hands 

and face----------------------------------------------------
2. Washes and dries hands, with assistance or 

instruction.___________________________
3. Washes and dries face, with assistance or 

instruction---------------------------------------------
4. Washes and dries hands without assistance
5. Washes and dries face without  

assistance----------------------------------------------

SUM

H. Toileting tasks
1. Flushes toilet after use-----------------------

28

2 Wipes self after toileting, without being 
reminded and without assis tance.____

3 Washes and dries hands after toileting, 
without being reminded and without 
assistance---------------------------------------------

4. Cares for all toileting needs, without being 
reminded and without assistance.
DO NOT SCORE 1____________________ 34

©
SUM

I. Caring for nose
1 Willingly allows caregiver to wipe

nose.  ______________ _____ _______
2. Blows nose with assistance ..............
3 Wipes nose without assistance......
4. Blows nose without assistance.__
5 Cares for nose without assistance. 

DO NOT SCORE 1._____ ___  _______

J. Fastening fasteners
1. Zips zippers  .............. ... ............. ..
2. Buttons large buttons.  _____   ..
3. Fastens snaps   ........    ._
4. Buttons small buttons.. _  .... ______  .
5. Fastens all fasteners. DO NOT SCORE

37

SUM

40

SUM
Continue on the next page
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S : : #
1  SCORE

K. Putting on shoes
1. Puts on shoes without assistance_______
2. Puts shoes on correct feet without 

assistance----------------------------------------------------
3. Pulls shoelaces tight without assistance.
4. Attempts to tie shoelaces_______________
5. Correctly laces shoes without assistance.
6. Ties shoelaces into a bow without  

assistance_______________________________

29

m
SUM

L. Bathing w ithou t assistance
1. Dries self with towel without

assistance------------------------------- ------- ------------------------
2. Adds hot or cold water to bath or shower________ i
3. Bathes or showers without assistance.

DO NOT SCORE 1_________________________

- Q
?

44

-LJ. 
12 '

14

47

SUM
CLC)
M. Using tableware

1. Feeds self with s p o o n ._____________________
2. Feeds self with fork------------------------------------------
3. Feeds self with spoon without

4.‘ Holds spoon correctly__________ ____ ______  _____
5. Holds fork correctly----------------------------------------------
6. Spreads food with table knife without ■;

assistance-------------------------------------------------  ^
7. Cuts with table knife------------------------------------------------- ---
8. Uses spoon, fork, and knife 

competently. DO NOT SCORE 1. .._______

SUM
N. Putting on clothes

1. Cooperates actively in dressing........................  _
2. Puts on "pull-up" garments with 

elastic waistbands  .........  ........ ..............
3. Puts on front-opening coat, sweater, or shirt.
4. Puts on pullover garments.      ...............

/CT^Puts on both socks. ----------  _ . ..... _ .........
^ ^ D r e s s e s  self completely, except for

tying shoelaces.
7. Dresses self completely, including tying 

shoelaces and fastening all fasteners.
DO NOT SCORE 1................................. .....................

SUM

n

/i

CÜ

20

31

50

a

©

Form
Item

SCORE

0 . Wearing clothing appropriate for weather
1. Demonstrates interest in changing 

clothes when very wet or muddy___________
2. Wears clothing appropriate for cold weather 

without being reminded.

15

3. Wears clothing appropriate for rainy weather 
without being reminded______________________

4. Dresses in anticipation of changes in 
weather without being reminded_____________ 62

p. Beginning health care
1. Covers mouth and nose when coughing

and sneezing ------------------------------------ --------
2. Cares for minor cuts without assistance______
3. Avoids persons with contagious illnesses, 

without being reminded ...........    _

S UM
©  10 0
Q. Caring for hair

1. Brushes or combs hair without assistance___
2. Dries hair with towel or hair dryer.  .......... .
3. Washes hair without assistance   _____
4. Cares for hair without assistance. ..................
5. Cares for hair without being reminded and 

without assistance. DO NOT SCORE 1........ ..

SUM

R. Caring for fingernails
1. Cleans fingernails when asked   .......
2. Trims or files fingernails when asked_________
3. Cares for own fingernails without being 

reminded and without assistance.
DO NOT SCORE ! . .    .

SUM

S. Advanced health care
1. Takes own medicine appropriately....................
2. Uses oral thermometer without assistance _
3. Looks after own health  __ ________ _______

□

46

63

□

65

a

70

o

75

Assign the highest possible sum 
to clusters before the basal.

SUM □
PERSONAL RAW SCORE 

(Total of cluster sums)

Continue on the next page.



D m e s tic  S u b d o m a in

i ) ,. ©
Beginning housecleaning
1. Wipes up own spills without being asked
2 Dusts furniture when asked------------------------
3. Helps with extra chores when

Survey Form

/.I
27

) ©
SUM

Putting th ings away
1. Helps put things away when a s k e d __
2. Puts possessions away when asked.__
3. Puts dirty clothes in appropriate place 

without being asked--------------------------------
4. Puts clean clothes away without 

assistance when a s k e d . ______________

□

Ü
22 - ,

36

SUM

" ''l in n in g  food preparation
': 'Pours dry cereal and milk into bowl. .  _____
2. Prepares sandwiches from ready-to-eat foods.
3. Prepares food requiring mixing of two

4. Assists in food preparation requiring
mixing and c o o k in g  ---- ---------------------------------

SUM

%

1
I©
Using too ls
1. fvlakes simple repairs on broken toys or 

possessions. _ ..................................
2. Uses basic tools. . . .  . . . ..................

□

©
SUM □

Clearing and setting table
1. Helps set table when asked  ..................  . . .
2. Clears table of unbreakable tableware when 

asked................................................................................
3, Sets table with assistance. . . .
4,-(%lears table of breakable items..........................
5 ears table completely when asked.
6"'^ets table without assistance

when asked   ' . ..... . .....................

33
38

57

©
SUM □ 3

Using kitchen appliances
1. Uses Simple appliances in food preparation 

without assis tance.. .  .
2 Uses sharp knife to cut food.
3 Uses stove or microwave oven for 

cooking.  .................... ......................

SUM

sing equipm ent and household cleaning 
roducts
1. Follows written instructions when using

new equipment. —    _ . .................
2 Uses household cleaning products

appropriately and correctly   _ .  ...........

SUM

66

□

67 •;

 □

Survey Form 
Item.

H. Making bed
1. Attempts to make own bed when asked.
2. Makes own bed when asked.  __
3. Makes own bed routinely------------------------
4. Makes own bed and changes bedding 

routinely. DO NOT SCORE 1__________

to

SUM

I. Advanced housecleaning
1. Sweeps, mops, or vacuums floor 

carefully, without assistance, when asked.
2. Cleans room other than own when asked.
3. Straightens own room without being 

reminded------------------------------------------------
4. Cleans room other than own regularly, 

without being asked._________________

S U M

J. Household repairs and maintenance
1. Performs routine household repairs and 

maintenance tasks when asked________
2. Performs routine household repairs and 

maintenance tasks without being asked.

S U M

K. Cooking
1. Prepares and cooks basic foods that do not 

require mixing.. . . ---------------------------------
2. Explains value of balanced meal______
3. Prepares foods that require mixing 

and cooking, without assistance -
4. Plans and prepares main meal of the 

day without assistance . .............

S U M

L. Caring for clothes
1. Puts own clothes away without being 

reminded. . .
2. Washes own clothes.
3. Takes complete care of own clothes 

without being reminded. DO NOT SCORE 1.

S U M

M. Sewing
1. Sews buttons, snaps, or hooks on 

clothes when asked _________     .
2. Sews buttons, snaps, or hooks on clothes 

without being asked and without assistance
3. Mends simple tears without being asked 

and without assistance. .._  ---------------
4. Sews own hems or makes other alterations 

without being asked and without assistance

Assign the highest possible sum 
to clusters before the basal.

SUM

77

DOMESTIC RAW SCORE 
(Total of cluster sums)

Continue on the next page

58

78

I 8 j |

79

□

71

83

85

□

80

83

90



Com munity Subdomain
0 ,o ©
A. Safety at home

1. Demonstrates understanding that hot 
things are dangerous--------------------------------------

2. Demonstrates understanding that electrical 
outlets and light sockets are dangerous.___

3. Asks whether unfamiliar item is safe to 
touch or consume--------------------------------------------

4. Demonstrates understanding that it is

'Survey
;.ltem tWi

-L—2-

unsafe to accept rides, food, or money 
from strangers------------------------------------------

©
SUM

B. Beginning telephone use
1. Demonstrates understanding of the function 

of a telephone. N MAY BE SCORED__________
2. Talks to a familiar person on the telephone.

N MAY BE SCORED ___ ________________
3. Answers the telephone appropriately,

N MAY BE SCORED___________________________
4. Summons to the telephone the person 

receiving a call, or indicates that the person
is not available. N MAY BE SCORED i . „

5. Remembers telephone messages for half an 
hour. N MAY BE SCORED. ................... .........

6. Initiates telephone calls to others.
N MAY BE SCORED ______________________

□

30

SUM

C. Safety on streets and roads
1. Looks both ways before crossing street

2. Looks both ways and crosses street 
or road alone.   . . . . .  .............  . .

3. Obeys traffic lights and Walk and Don't 
Walk signs. N MAY BE SCORED .

4. Fastens seat belt in automobile 
independently. N MAY BE SCORED. . ...

49

53

SUM

%  , .. 
uJnders tand ing  money

1. Demonstrates understanding of the 
function of money . __________________  . . .

2. Demonstrates understanding that some items 
cost more than others ........ .............................

3. Identifies penny, nickel, dime, and quarter 
by name when asked.   .

4. Discriminates between bills of different 
denominations  .....................       . .

5. States value of penny, nickel, dime, 
and quarter. ---------------------------       .

SUM

□

21

54

□

^Survey Form

E. Left-righ t orientation
1. Prints or writes from left to right_____________
2. Identifies left and right on own body parts____
3. Turns to left and right when asked____________
4. Identifies left and right on o th e r s ____________

SUM

0 ©
F. Restaurant skills

1. Orders single item at fast-food restaurant, 
soda fountain, or ice cream stand.
N MAY BE SCORED__________________________

2. Orders complete meal in fast-food restaurant 
or soda fountain. N MAY BE SCORED._____

3. Orders own complete meal in
restaurant. N MAY BE SCORED----------------------

SUM

G. Telling time: days, months, and years
1. States current season when asked.  _____
2. Names days of the week in order when

3. States current day of the week when

4. States current month of the year when

5. States current year when asked .----------------------
6. Names months of the year in order when

7. States current date when asked--------------------

56

60

□

52

61

0 ©
SUM □

H. Telling time: hours and minutes
1. Demonstrates understanding of the 

function of a clock, either standard or d gital.
2. Tells time by the hour  . . . .
3. Tells time by the half hour .
4. Tells time by the quarter hour. . . . .
5. Tells time by five-mmute segments. .... .

SUM

I. Making change
1. Makes change for a quarter when asked ...
2. Makes change for a dollar when asked.  .......
3. Correctly counts change from a dollar . . .
4. Correctly counts change from a purchase 

costing more than a dollar. .  ----- ---------------

SUM
Continue on the next page

26

64

□

63

□

: d

ii



J. Advanced telephone use
1 Uses emergency telepnone number in 

emergency. N MAY BE SCORED.
2. Writes telephone messages. N MAY BE 

SCORED.__________________________ :____
3. Uses a telephone book. N MAY BE SCORED.... 
4 Calls for directory assistance. N MAY

BE SCORED___________________________________
5. Uses the telephone for all kinds of calls, 

without assistance. N MAY BE SCORED.
6. Uses a pay telephone. N MAY BE SCORED

SUM
0  to 0

K. Saving money
1. Saves money for specific purchase__________
2. Saves money on general principle___________

\  3. Saves for and has purchased at least
one major recreational i tem _________________

SUM
L. Earning money

1. Works for neighbor or friend to earn money.
2. Sells products to earn money______
3. Earns spending money on a regular

SUM
M. Budgeting

1. Budgets for daily expenses. ______
2 Budgets for weekly expenses. ___
3 Budgets and economizes for groceries and 

other expenses. ..........   ._____
4 Shops comparatively for household products, 

services, and personal items_________________
5 Budgets for monthly e x p e n s e s .____________

SUM
N. Job skills

1. Arrives at work on time ........
2. Notifies supervisor if arrival 

at work will be de layed.________
3. Notifies supervisor when absent 

because of illness __________________
4 Obeys time limits for coffee breaks 

and lunch at work. _______________
5 Holds full-time job responsibly.

DO NOT SCORE 1_________________

72

74

: a

87

90

Survey Form ^  
Hem

SCOM

0 . Managing money
1. Manages own money without  

assistance_________________
2. Has checking account and uses 

I t  responsibly___________________

A ssign th e  h ig h es t p o s s ib le  sum  
to c lu s te rs  b e fo re  the b as a l. S U M

CO M M UNITY RAW SCORE 
 (Total of cluster sums)

Continue on the next page

132

'



i:

a m

Interpersonal Relationships  
Subdomain

©
A. Beginning responsiveness

1. Looks at face of caregiver-------------------------------
2. Responds to voice of

caregiver or another person-----------------------------
3. Follows with eyes a person moving at 

cribside or bedside--------------------------------------------
4. Stops fussing when touched or picked up 

by caregiver-------------------------------------------------------
5. Stops fussing when spoken to by caregiver..
6. Distinguishes caregiver from others---------------

# '

O
SUM

B. Expressing emotions
J .  Expresses two or more recognizable emotions, 

Ç  such as pleasure, sadness, fear, or distress. 
Shows anticipation of being 
picked up by caregiver.

3, Smiles or vocalizes to make social contact. 
4 Shows affection toward familiar people------

©
SUM □

1
l i
'JlS
□

C. Responding to familiar people
1. Responds selectively to family or other 

familiar people.--------------------------------------------------
2 Looks for familiar person when in need of 

3tt0ntion. ———— ----------------------------------------------
3 Reaches for familiar person------------------------------

SUM

© 0
D. Imitating phrases and movements

1. Imitates simple adult movements, such as
clapping hands or waving good-bye, in •• :
response to a model. ---------------------- -----------  ------

2 Imitates a relatively complex task as it ; i
^ ^ i s  being performed by ano ther. ._ .............   — :
t;^,yimitates a relatively complex task several 

hours after it was performed by another. ...
4. Imitates adult phrases heard on 

previous occasions. .... -------

SUM

E. Recognizing emotions
1. Shows desire to please caregiver.  -------
2. Recognizes happiness, sadness, fear, and 

anger in others.  _______  —  ..... _..
3. Labels happiness, sadness, fear, and 

anger in self. _. ... ----------------------      —

SUM

19

20

17

24

□

(Survey

0 © SCORE

F. Identifying others
1. Addresses at least two familiar

people by name--------------------------------------------------
2. Verbalizes interest in environment____________
3. Says names of people seen only occasionally.
4. Identifies people by characteristics other

than name, when asked------------------------------------------P  _

SUM
0  10 ®
G. Responding to social com m unication

1. Laughs or smiles appropriately
in response to positive statements-------------------

2. Responds verbally to social small talk 
initiated by adults.  ---- ---------------------------------------

3. Responds verbally and positively to
good fortune of others_______________________

□

15

SUM

H. Friendship
1. Shows a preference for some friends

over others---------------------------------------------------------
2. Makes own friends------------------------------- ------------
3. Has a preferred friend of either sex_________
4 Stays overnight at friends' houses and

has friends stay overnight------------------  ------------
5. Has a best friend of the same sex   .

SUM
0 ®
I. Giving gifts

1. Knows particular likes and dislikes of others.
2. Asks parent or caregiver to buy gifts for 

others on special occasions -----  ------------
3. Makes or buys small gifts for caregiver or 

family member on major holidays, on own  
initiative.............

4. Remembers birthdays or anniversaries of 
immediate family members and special 
friends.________ ..  . . . .  . .

SUM
®  to @

J. Initiating social communication
1. Converses with others on topics of mutua'

2. Initiates social small talk when meeting 
acquaintances ............................

3. Initiates conversations on topics of 
particular interest to others. . . . .. ...

SUM
Continue on the next page

31

□

22

29

37

Q

39

62

□

63

□



4Süfv«Y Form Survey Form

Cooperative interactions
1. Has cooperative relationships with friends,
2. Places only reasonable demands

on friendship______________________________
3. Responds to hints or indirect cues in

conversation...

|L
S U M

Belonging to groups
1. Has a group of friends______________________
2. Forms or joins social "clubs” with others
3. Belongs to young adolescent social or 

service organization----------------------------------------
4 Belongs to older adolescent organized club, 

interest group, or social or service 
organization._______________________________

S U M

Dating
1. Attends chaperoned parties for both sexes.
2 Goes with one person of opposite sex to 

party or public event where many people are 
p r e s e n t .____________________________________

3. Goes on double or triple dates
4. Goes on single dates----------------

Assign the highest possible sum 
to clusters before the basal.

S U M

i n t e r p e r s o n a l  r e l a t i o n s h i p s  r a w  s c o r e
(Total of cluster sums)

63'Si

too

Play and Leisure Tim e Subdomain

© o
A. Playing w ith  toys

1. Plays with toy or other object alone
or with others_________________________

2. Plays very simple interaction games with 
others___________________________________

3 Plays with toy or other object for at least 
five minutes without breaking, pulling apart, 
or otherwise damaging it________________

4 Uses common household objects
for play---------------------------------------------------------

© 0
S U M

B. Interest in environment
1. Shows interest in novel objects or new  

people--------------------------------------------------------
2. Shows interest in familiar toys or other 

objects--------------------------------------------------------
3. Shows interest in children or peers other 

than siblings ___________________
4. Moves to explore new situations_______
5 Shows interest in activities of others.

S U M

C. Playing w ith  others
1. Plays with others with minimal supervision.
2. Asks others over to play or goes to others' 

houses to play_____________ __________
3. Participates in at least one game or

activity with others__________

0
S U M

D. Make-believe activities
1. Uses common household objects or other 

objects for make-believe activities_____
2. Engages in simple make-believe activities

3. Engages in simple make-believe activities 
with others-----------------------------------------------

4. Engages in elaborate make-believe 
activities, alone or with others.  ___

S U M

E. Sharing and cooperating
1. Shares toys or possessions with others 

when asked by caregiver-----------------------
2. Honors a simple bargain with caregiver.
3. Asks permission to play with or use a toy 

or object being used by another_____
4. Shares toys or possessions without 

being told to do s o . _________________

S U M

Continué on ttie next page

10

12

□

21

□

26

□

1 1



©
F. W atching television

1. Chooses between two television programs 
when asked. N MAY BE SCORED_____________

2. Operates television independently.
N MAY BE SCORED___________________________

3. Names one or more favorite television 
programs when asked, and tells on what days 
and channels the programs are shown.
N MAY BE SCORED.___________________________

SUM
0  t. 0
G. Following game rules

1. Takes turns while playing games, when asked.
2. Plays simple group games in which someone

wins but score is not kept----------------------------------
Takes turns while playing games without

( < being reminded._______________________________
4. Follows rules in simple games without

being reminded._______________________________

.i;Survey

M
27 □

i - i

IB
SUM

0  to  0

H. Playing games
t. Plays simple card gam e.--------------------------------------
2. Plays simple board game based only

3. Plays simple game which requires keeping

4. Plays more than one board or card game 
requiring skill and decision m a k in g .___________

SUM

I. Beginning group activities
1. Goes places with friends--------------------- --------------
2. Goes places with friends during the day 

without adult supervision-------------------------------------
3. Goes to evening school or facility events 

with friends, when accompanied by
 ̂ , an adult. N MAY BE SCORED. _______________

SUM

P
i

3

□

49

© © □
J. Hobbies

1. Collects and saves things..............
2. Trades possessions with friends..
3. Has a hobby  ... ................... 54

SUM o

0  .0 @
iSufvey Form

SCORE

K. Extracurricular and nonschool activities
1 Goes to extracurricular class or activity.

N MAY BE SCORED.____________________
2 Participates in nonschool sports.

N MAY BE SCORED_____________________ 57

SUM

L. Using television and radio for entertainment 
and information

1. Listens to radio for entertainment.
N MAY BE SCORED._______________________

2. Watches television or listens to radio fo" 
information about a particular area of 
interest. N MAY BE SCORED______________

3. Watches television or listens to radio for 
practical, day-to-day information.
N MAY BE SCORED________________________

4. Watches television or listens to radio for 
news independently. N MAY BE SCORED.

SUM

M. Going places w ith  friends independently
1. Refrains from frequently asking what to do.
2. Does things with friends spontaneously...
3. Plans ahead to meet friends_______________
4. Goes to evening school or facility events 

with friends, without adult supervision.
N MAY BE SCORED. _________________

5. Goes to evening nonschool or nonfacility 
events with friends, without adult supervision

□

48

58

60 □

61

62

A s s ig n  th e  h ig h e s t p o s s ib le  sum  
to  c lu s te rs  b e fo re  th e  basal

SUM □
PLAY AND LEISURE TIME RAW SCORE 

(Total of cluster sums)
96

Continue on the next page.
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doping Skills Subdom ain
0 . .  ©
A. Following rules

1 Follows ."household or living unit rules________
2. Follows school or facility rules-------------------------
3 Follows safety rules in recreational activities. 
4. Follows community ru les .---------------------------------

SUM

B. Beginning politeness
1. Says "tnank you" when given something____
2. Says "please" when asking for 

something____________________________________
3. Responds appropriately when introduced

to strangers---------------

© 0
SUM

C. Using manners in conversation
Participates in conversation involving both 

' peers and adults, without monopolizing i t . ___
2. Permits conversation to continue without  

interruption.---------------------------------------------------------
3. Ends conversations appropriately. ________

SUM

38 - 0 .1

Being responsible fo r tim e
1. Informs family, housemates, or caregiver

2. Follows time limits set by caregiver    .......

SUM
0 0
: Being sensitive to  others

1. Refrains from publicly commenting about 
physical abnormalities or ethnic attributes 
of others. - - — - . — — .. - . -

2 Refrains from talking about personal family 
occurrences outside the home

3 Refrains from asking questions or making 
statements that might embarrass or hurt

_  others . ... -  . . .  .. .

□

44

SUM □
\  Keeping secrets or confidences

1. Keeps secrets or confidences for half an hour.
2. Makes secrets or confidences. .
3. Keeps secrets or confidences for

more than one day. .....     _ ___
4. Keeps secrets or confidences for

as long as appropriate. . _. . -

SUM

40

46

Sufvo/ Fz'rr 
I'CT.

SCORE

G. Using table manners
1. Uses napkin to wipe face and hands during

2. Chews food with mouth closed_______
3. Says "please" when requesting that food be

4. Does not talk with food in mouth______ 36

5. Uses appropriate table manners without 
being told DO NOT SCORE 1_________

0 ©
SUM

H. Controlling impulses
1. Controls anger or hurt feelings when plans 

are changed for unavoidable reasons.
2. Controls anger or hurt feelings when 

denied own way. ._  ________________ _
3 Controls anger or hurt feelings at 

constructive criticism-----------------------------
4. Independently weighs consequences of 

actions before making decisions______

lo
SUM

I. Apologizing
1. Apologizes for unintentional mistakes.
2 Apologizes for hurting feelings of others
3 Apologizes for unintentional slights___
4, Apologizes for mistakes or errors in

Judgm e n t . . . .  — —  .... — - - —----- --.——— . —.

SUM

J. Borrowing and returning
1. Returns borrowed toys, possessions, or 

money to peers, or returns borrowed 
books to library..................................   ....

2. Repays money borrowed from 
caregiver. . . .  .

45

50

32

55

SUM

K. Making and keeping appointments
1. Makes own appointments.
2 Makes and keeps appointments.

A s s ig n  the h ig h e s t possib le  sum  
to  c lu s te rs  b e fo re  the basal.

59

SUM

COPING SKILLS RAW SCORE 
(Total of cluster sums)

C o n tin u e  on th e  n e x t page

i i



?•: SurveyB^Survey FormGross Subdomain
Note. The Motor Skills domain is for individuals 5-11-30  
or under, and ootional for older individuals for whom a 
motor deficit is suspected. See Chapters 4 and 5 in the 
manual for procedures for administering and scoring this 
subdomain for ndividuals 6-0-0 or older.

© O
A. Sitting

1. Holds head erect for at least 15 seconds 
without assistance when held vertically in 
caregiver's arms.

2. Sits supported for at least one 
minute------------------------------------------

3. Sits unsupported for at least one minute--------------- -
4. Raises self to sitting position and maintains 

position unsupported for at least one m in u te .  I j

S U M  r

B. Beginning mobility
1. Moves across floor on stomach___________

Moves across floor in sitting position--------
' Crawls across floor on hands and knees,

' without stomach touching floor-------------

©
SUM

C. Walking
1. Pulls self up to standing position___________
2 . 'Walks when holding stable object------------------
3 Takes at least two steps without assistance.
4. Walks across room without assistance.____
5. Walks as primary means of getting

□

SUM

D. Running
1. Runs with some falling.______________ ______
2. Runs without falling----------------- --------  ----- ---------
3. Runs smoothly without falling ....
4. Runs smoothly, with changes in speed

and direction.______________________________ _

SUM

E. Jxtmping
(^^g^umps off floor with both feet without

assistance . . . . . . . .  —....«...—_ _. . ... —
2. Jumps forward at least three times with 

both f e e t .  _____ __________________ _____
3. Jumps over small o b je c t ._________  .._

SUM

16□

18

o

F. Using stairs
1. Crawls or creeps up stairs.
2. Crawls or creeps down stairs____________
3 Walks up stairs, putting both feet on

each step------------------------------------------------------
4. Walks down stairs, forward, putting

both feet on each s te p .__________________
5. Walks up stairs with alternating feet, 

with assistance---------------------------------------------
6. Walks down stairs with alternating feet, 

with assistance---------------------------------------------
7. Walks down stairs with alternating feet, 

without assistance_______________________

©
SUM

G. Climbing
1. Climbs onto low furniture___________
2. Climbs both in and out of bed or 

steady adult chair __________
3 Climbs on low play equipment. _____
4. Climbs on high play equipm ent.____

SUM

H. Hopping
1. Hops on one foot at least once, while 

holding on to another person or stable 
object, without falling   ___ ________

2. Hops forward on one foot at least three 
times without losing balance.
DO NOT SCORE 1.

3. Hops forward on one foot with ease.
DO NOT SCORE 1__________  ______________ _

SUM

I. Throw ing and catching balls
1. Rolls ball while sitting
2. Throws ball. . .
3. Catches large ball thrown from a distance of 

six feet.
4. Throws ball in specific direction.
5. Catches small ball thrown from a distance of 

10 feet, even ^ moving is necessary to 
catch it. ..

SUM

J. Riding tricycle and bicycle
1. Pedals tricycle or other three-wheeled vehicle 

for at least six feet. N MAY BE SCORED.
2. Pedals tricycle or other three-wheeled vehicle 

around corners. N MAY BE SCORED.
3. Rides bicycle with training wheels for at least 

10 feet. N MAY BE SCORED.
4. Rides bicycle without training wheels, without 

falling. N MAY BE SCORED. .

14 Ii

15

A s s ig n  th e  h ig h es t possib le  sum  
to  c lu s te rs  b e fo re  the  basal

SUM

24

GROSS RAW SCORE 
(Total of cluster sums)

C3

□
21

27

32 □

35

CZl
20

36 □
84

Continue on the next page.
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I
ine Subdomain

ote: The Motor Skills domain is for individuals 5-11-30 
under, and optional for older individuals for whom a 

otor deficit IS suspected See Chapters 4 and 5 in the 
anual for procedures for administering and scoring this 
[bdomain for irdivicuals 5-0-0 or older

J) “  ©
Using both hands
1. Transfers object from one hand 

to the other______ _________________________
2. Squeezes squeaky toy or object
3. Puts object into container
4. Unwraps loosely wrapped objects
5 Turns screw or knob on wind-up toy or 

music b o x _____________________________
6 Screws and unscrews lid of jar.

SUM

Picking up objects and build ing w ith  blocks 
U Picks up small object with hands,

'•n any w a y   ____________________________
Picks up small object with thumb  
and fingers_______________________
Stacks small blocks or other small objects. 
Builds three-dimensional structures,  
with at least five blocks. @2

SUM D
Completing puzzles

1 Completes simple one-piece inset puzzle.
2 Completes inset puzzle of at least two  

pieces or shapes----------------- :_____________
Completes non-inset puzzle of two to five 
p ie c e s . __________________________________
Completes non-inset puzzle of at least 
SIX pieces. DO NOT SCORE 1.

E)
SUM

Drawing
1. Marks with pencil, crayon, or chalk 

on appropriate writing surface.
2^Holds pencil in proper position for writing., 

.['races at least two simple geometric shapes..
opies squares or triangles with pencil or 

crayon._.

g

Draws more than one recognizable form 
with pencils or crayons.
Draws straight line with pencil and ruler or 
straightedge.

7. Uses eraser without tearing paper. 31

SUM

Surve, r - 'T

E. Opening drawers and doors
1. Opens doors that require only pushing 

or pulling____________________________
2. Opens drawers with handles or knobs. 
3 Opens doors by turning and pulling

doorknobs--------------------------------------------
4. Unlocks twist locks, bar locks, push locks,

or chain locks _________________________
5 Unlocks key locks_________________ ______

SUM

F. Using scissors
1. Opens and closes scissors with one 

hand------------------------------------------------------
2. Cuts across a piece of paper with 

scissors —
3. Cuts paper along a line with 

scissors_____________________
4. Cuts out simple geometric shapes with 

scissors-------------------------------------------------------
5. Cuts out complex items with scissors...

A s s ig n  th e  h ig h e s t p o s s ib le  sum  
to  c lu s te rs  b e fo re  th e  basal

SUM

17

33 □
23

26

30

FINE RAW SCORE 
(Total of cluster sums)



AUTISM BEHAVIOUR CHECKLIST

On the following two pages there are items describing various characteristics that your child 
may or may not currently show. In fact, many of the characteristics may not apply to him/her. 
The characteristics he/she shows now may be different from those he/she showed earlier in life. 
The characteristics may have changed as he/she has got older. We would like you to think just 
about the characteristics your child shows now unless the item explicitly describes something 
earlier in your child life.

For each item, you have to think whether or not it accurately describes your child. If the 
characteristic does describe him/her please circle “YES”. If the item does not describe him/her, 
please circle “NO”. If he/she is unable to perform any item please also circle “NO”.

1. He/she whirls himself/herself for long periods of time. YES / NO

2. He/she learns a simple task but “forgets” it quickly. YES / NO

3 . He/she frequently does not attend to social/environmental stimuli (e.g. someone yES / NO
entering the room).

4  ̂ He/she does not follow simple commands that are given once (e.g. sit down, come yES / NO
here, stand up).

5  ̂ He/she does not use toys appropriately (e.g. spins wheels of toy cars, rather than yES / NO
pushes cars along).

6. He/she has poor use of visual discrimination when learning (e.g. fixates on one ygg / jqo
characteristic such as size, colour or position).

7. He/she has no social smile. YES / NO

8. He/she reverses pronouns (e.g. you for I, he for me etc.). YES / NO

9. He/she insists on keeping certain objects with him/her. YES / NO

10. He/she seems not to hear, as if he/she has hearing problems. YES / NO

11. His/her speech shows little change in tone or rhythm. YES / NO

12. He/she rocks himself/herself for long periods of time. YES / NO
13. He/she does not reach out when reached for (either currently or in the past). YES / NO

1 4  ̂ He/she shows strong reactions to changes in routine/environment (e.g. route to ygg / jqo
school/nursery, layout of dinner table etc.).

1 3  He/she does not respond to his/her own name when called out among to two others ygg / jqo
(e.g. Joe, Bill, Mary).

16. He/she lunges and darts about, interrupted by spinning, toe walking, flapping, etc. YES / NO

17. He/she is not responsive to other people’s facial expressions/feelings. YES / NO

18. He/she seldom uses “yes” o r ‘T ’. YES / NO

1 9  ̂ He/she has “special abilities” in one area of development, which seems to rule out ygg / jqo
developmental delay.

20. He/she does not follow simple commands involving prepositions (e.g “put the ball on ygg / jqo
the box” or “put the ball in the box”).

2 1 . He/she sometimes shows no “startle response” to a loud noise (people may have ygg / jqo
thought he/she was deaf).



22. He/she flaps his/her hands,

23. He/she has severe temper tantrums and/or frequent minor tantrums.

24. He/she actively avoids eye contact.

25. He/she resists being touched or held.

2 5 . Sometimes painful stimuli such as bruises, cuts, infections evoke no reaction in 
him/her.

27. He/she is stiff and hard to hold (either currently or in the past).

28. He/she is floppy (doesn’t cling) when held in arms.

29. He/she gets desired objects by gesturing (e.g. pointing).

30. He/she walks on his/her toes.

31. He/she hurts others by biting, hitting, kicking etc.
32. He/she repeats phrases over and over.

33. He/she does not copy other children at play.
34. When a bright light is directed towards his/her eyes he/she rarely blinks.

35. He/she hurts himselfdierself by banging his/her head, biting his/her hand, etc..

36. He/she does not wait for needs to be met (he/she wants things immediately).

37. He/she cannot point to more than five named objects.

38. He/she has not developed any friendships.
39. He/she covers his/her ears at many sounds (e.g. car sirens, airplanes).

40. He/she twirls, spins, and bangs objects a lot.
41. He/she has difficulties with toilet training. .

42. He/she uses 0-5 spontaneous words per day to communicate his/her wants and needs.

43. He/she is often frightened or very anxious.
44. He/she squints, frowns, or covers eyes when in the presence of natural light.

45. He/she frequently needs help with dressing.

46. He/she repeats sounds or words over and over.

47. He/she “Looks through” people.

48. He/she echoes questions or statements made by others.

4 P He/she is frequently unaware of surroundings, and may be oblivious to dangerous 
situations.

50. He/she prefers to occupy himselfrherself with inanimate things (rather than people).

51. He/she will feel, smell and/or taste objects in the environment.

52. Frequently, he/she has no visual reaction to a “new” person.

53. He/she gets involved in complicated “rituals” such as lining things up, etc..

54. He/she is very destructive (e.g. toys and household items are soon broken).

55. A developmental delay was identified in him/her at or before 30 months of age.

56. He/she uses at least 15 but less than 30 spontaneous phrases daily to communicate.

57. He/she stares into space for long periods of time.

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO
YES / NO
YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO
YES / NO

YES / NO
YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES V NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO

YES / NO



Appendix G

Comparison of confirmed and non-confirmed RS
diagnosis
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DBC scores

Total score

Unconfirmed 
diag (n=103)

Confirmed
(n=26)

35.00
16.13

t
T-Test

df P
Mean
SD

41.78
18.66

1.70 127 .092

Disruptive Mean 7.01 4.85 1.87 127 .064
SD 5.45 4.48

Self-absorbed Mean 10.45 8.73 1.55 55.11 .126
SD 6.62 4.54

Communication Mean 1.55 1.46 .24 127 .810
Disturbance SD 1.83 1.24
Anxiety Mean 6.11 4.58 2.03 127 .045

SD 3.44 3.47
Autistic Relating Mean 9.14 8.88 .32 127 .747

SD 3.52 3.60
Antisocial Mean .005 .00 .96 127 .339

SD .26 .00

RSQ Scores -

Unconfirmed Confirmed T-Test
diag (n=112) (n=29) t df P

Total score Mean 46.68 47.66 -.63 139 .529
SD 14.53 16.80

General Mood Mean 8.40 8.38 .025 139 .980
SD 4.28 4.65

Breathing problems Mean 4.83 5.66 -1.25 139 .213
SD 3.11 3.37

Body rocking / Mean 4.58 4.72 -.25 139 .801
expressionless face SD 2.79 4.45
Face movements Mean 3.59 3.34 .528 139 .599

SD 2.18 2.38
Hand behaviours Mean 8.38 8.83 -.70 139 .483

SD 3.05 2.92
Night-time Mean 1.90 2.44 -1.47 139 .144
behaviours SD 1.78 1.86
Anxiety / fear Mean 4.55 4.66 -.238 139 .812

SD 2.09 1.88
Walking / standing Mean 1.82 1.67 .46 139 .643

SD 1.50 1.52


