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ABSTRACT – Rett Syndrome (RS) is a neuro-developmental disorder, predominantly affecting 

females, resulting in severe mental retardation and neuro-behavioral disability. Some RS 

theoreticians hypothesize that behaviours that are neurologically driven are not open to 

modification. Despite these claims, the aim of this study is to show that girls with RS can increase 

high attention abilities through well structured procedures. Twelve girls with RS are involved in  

training based on the improvement of the attention process and the reduction of help needed.  The 

procedure was carried out in five phases with a pre-test/post-test design for clinical research. 

Results point out that girls with RS show an improvement in selective attention and a decrease in 

the amount of help needed during the training. This intervention demonstrated that individuals with 

RS could be promoted and motivated to learn when they were appropriately and therapeutically 

stimulated. 
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Rett syndrome (RS) is a developmental disorder, predominantly affecting girls, which 

causes mental retardation and neurological disability. In late childhood, after a period of normality 

but subtly flawed development (Nomura & Segawa, 1990), girls with RS begin to show a 

developmental regression (Hagberg, 1993; Moeschler et al., 1991). There is a characteristic 

decrease or loss of pre-existing hand use, such as object catch, grasp, and manipulation, and the 

appearance of relevant hand stereotypies: such as hand wringing, tapping, and mouthing. In the 

post-regression phase, patients with RS often regain social interest and their condition stabilises for 

a long period before progressive motor deterioration occurs in the form of weakness, wasting, and 

dystonia (Hagberg, 1993). During this period, self-feeding skills may be maintained, but voluntary 

hand use is generally exceedingly limited and hand stereotypies become pervasive (Fontanesi & 

Haas, 1988; Kerr et al., 1987). Some studies (Perry et al., 1991; Witt-Engerstrom, 1990) showed 

that patients often remain visually attentive to objects and persons, tracking their motion and even 

showing preferences by means of “eye pointing”. The role of typical stereotypies in the learning 

process may be particularly influential in the attention process.  

 There has not been a great deal of progress in the investigation of this syndrome, and it is 

often questioned whether such interventions is needed. Some research studies (Perry, 1991; Van 

Acker, 1991) showed that hand splinting can be successful in stopping hand wringing and hand to 

mouth actions while the splints are on the hands.  This does seem to help the person be more 

attentive to their environment at the time, but there seems to be no long term effects because once 

the splints are removed the behaviour is likely to return. Recent studies assumed that stereotypies 

produce an internal loop inhibiting the information codifying process (Fabio et al., 2009a; 2009b). 

This leads girls with RS to attention deficit, because their stereotypies decrease attention to all 

external stimuli. Stopping stereotypies may facilitate attention processes. Moreover, computing the 

length of attention and assessing the ability to sustain attention over time (independently from 

reinforcement frequency) helps the examiner to evaluate the capacity of the subjects of focusing on 

external stimuli.  
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It is very difficult to complete valid assessments of girls with RS; in effect severe physical, 

linguistic, and social impairments impose a wide range of limitations. Earlier publications report 

that girls with RS function within the third or the fourth stage of sensory-motor intelligence, 

corresponding respectively to a mental age of 4-8 and 8-12 months or exceptionally in the transition 

to the pre-operating stage (Lindberg, 2000). Furthermore, in a meta-analysis work Demeter showed 

that none of the 34 works regarding assessment in girls with RS indicated that these subjects exceed 

the sensory-motor stage (Demeter, 2000); functional assessment of abilities of girls with RS is 

preferred (Sigafoos et al., 2000). However, limitations exist that are not only related to the 

assessment device but also to cognitive intervention. 

Currently there are few proposals for structured cognitive intervention which can assist the 

sensitive and interested physician in helping to ensure the best possible quality of life for the patient 

with RS, and that can also be a source of support and comfort to the family.  Nevertheless, attempts 

that demonstrate that cognitive intervention may be useful do exist. For example, a recent work by 

Baptista and colleagues (Baptista et al., 2006) uses eye gaze technology to verify whether girls with 

RS are able to respond to simple verbal instructions, recognize and match objects, and categorize 

similar objects. Their results show that patients with RS can benefit from this type of technology. 

Fabio et al. (2009a) also give some indications for intervention. In their study, girls with RS 

executed an attention task in which a complex stimulus was shown followed by individual stimuli 

presented with distractors.  Results showed that girls can learn to discriminate complex stimuli; 

nevertheless, girls partially selected information, by omitting to code 1/3 of the stimuli (Fabio et al., 

2009a).  

Besides, as Rett syndrome is considered a neuro-developmental disorder, it is believed that 

if individuals with RS are given the right opportunity, they may demonstrate the capacity to learn 

new skills (Leonard et al., 2001) even after reaching adult life (Jacobsen et al., 2001).  These 

capabilities have been illustrated by girls who have been described as having learnt to make choices 
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(Sigafoos et al., 1995; 1996) and girls who identify symbols when taught in a motivating form with 

a computer-based interactive language development system (Hetzroni et al., 2002). 

From a pharmacological perspective there are some useful interventions too. Bromocriptine 

has had some success in at least two girls (Zappella, 1990). A ketogenic diet in girls with seizures 

has been reported to have some positive clinical effects (Haas et al., 1986). If agitated, small and 

frequent amounts of food with a high carbohydrate content may be useful. Carnitine 

supplementation may improve hypotonia and weight gain in girls with low plasma levels of 

carnitine. Bilateral hand splints to reduce hand wringing has had limited success (McArthur & 

Budden, 1998). Elbow splints are indicated for girls with self-injurious hand stereotypies or 

incessant hand to mouth behaviour. 

The aim of this study is to investigate the influence of specific training on attention ability. 

Well structured procedures, consistently repeated every day for a certain period of time and 

mutually and hierarchically connected so that each level constitutes the basis for the next one, can 

help patients with RS to get better and reach higher developmental levels in the cognitive area than 

those widely known in literature. 

The aim of the present study is to show in greater detail that: 

1. selective attention will improve; 

2. the amount of help used by girls with RS decreases and, more importantly: 

3.  these positive results will also be enhanced on a general scale, such as like the Vineland 

Adaptive Behaviour Scale (VABS). 

 

METHODS 

Subjects  

Twelve girls, ranging from ages 6 to 26, participated in the study. All of the participants had been 

diagnosed with Rett Syndrome following the guidelines established by the Criteria Work Group and 

mutation analysis of the methyl-CpG binding protein 2 gene (1988). The subjects of this study were 
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attending nursery schools or primary schools in Northern Italy. All the girls were in the post-

regression phase of the disorder, severely mentally retarded, and unable to speak. All showed little 

or no purposeful hand use and had pervasive hand stereotypies. Ambulation was preserved in all 

girls. Each girl’s family was contacted by the Italian Rett Association (A.I.R.) branches in 

Lombardy, in Northern Italy. 

 Table I shows the age of the girls with RS and the score of adaptive behaviour, obtained by 

summing up the scores of the different areas of VABS and items used. 

 

Table I- Distinguishing marks of girls and item used 

 

Design  

A pre-test/post-test research design was used in this study. The independent variable was 

training and the dependent variables were: attention span, the frequency of help given, the Vineland 

score and the number of correct answers obtained in the discrimination tasks.  

Materials  

Assessment involved administration of the Vineland Adaptive Behavior Scales (VABS) 

(Sparrow et al., 1984) and videotaped observations. Assessments were conducted in the school. 

 

Vineland Adaptive Behavior Scales  

The Vineland Adaptive Behavior Scales (VABS) were designed to assess handicapped and 

non-handicapped people from birth to adulthood in their personal and social functioning. Following 

Edgar Doll's (1935) original concept of adaptive behaviour as multidimensional in structure and his 

measurement of the behaviour by areas, the VABS is organized around four Behaviour Domains: 

Communication, Daily Living Skills, Socialization, and Motor Skills. Interviews were conducted 

with staff that were familiar with each participant. Two carers were interviewed independently 

about each individual so that their responses could be compared for inter-informant agreement. 
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Videotape Observations 

Each participant was videotaped for 10-minute sessions. One session was conducted per 

day. A total of 40 sessions was conducted with each participant. During these 10-minute sessions, a 

member of staff was always near the child and spoke to, and often touched the child.  

Behavioural observations were coded by a child-educator procedure designed to assess the 

attention level and the frequency of reinforcement. All procedures were videotaped so that the 

upper front half of the child and the profile of the educator were in view.  All coded protocols were 

scored by the principal investigator. In order to establish inter-rater reliability, 30% of protocols 

were scored by two trained, independent observers. Both observers used paper and pencil measures. 

The level of inter-rater agreement was computed by the ratio between the number of one type of 

categories identified by the first rater/number of the same type of categories identified by the 

second rater X 100. The level of inter-rater agreement was high: 87%. Discrepancies between 

observers were resolved through consultation and used for rating subsequent transcripts.  

 

Procedures  

This study lasted nine months (from September to the end of January for five girls and from 

November to the end of March for seven girls). It was divided into five phases using a pre-test / 

post-test design for clinical research. 

-     Evaluation and assessment of girls with RS abilities. 

 Daily individual training. 

 Repeated assessment of girls with RS abilities to test their progress (post test1). 

 Daily individual training. 

 Repeated assessment of girls with RS abilities to test their progress (post test 2).   

 

Pre-test 
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In the first phase, during the pre-test, the educational psychologist evaluated the ability of 

the girls through the “VABS” (Sparrow et al., 1984) and computed the time of selective attention 

during a discrimination task and the number of correct answers obtained in the same task. Finally, 

the amount of help that the educators or the teachers gave them during a 10-minute session of work 

was recorded.  

Training  

In the second phase, two examiners met the teachers or the educators of the girls with RS to 

explain the training plan with the subjects. The aim of this training was to increase the span of 

selective attention to a specific discrimination task.  

This intervention was individual and was based on: containment of stereotypies (help) when the 

patient was unengaged  and contingent reinforcement when attention was focused on the correct 

target. Physical containment of stereotypies took place in a friendly way through an embrace or by 

putting a hand on the girl’s hand to increase her attention to external stimuli (Fabio et al., 2009a). 

Reinforcements are positive events that are able to keep or increase the probability that the 

subsequent behaviour may be shown again (Foxx, 1986). Reinforcements are strictly personal, so 

the educators must know which events each girl enjoys (eg. snack or songs). In this work, the 

examiner gave verbal reinforcement. Girls with RS like a warm tone of voice and they showed that 

they enjoyed this type of reinforcement. Fixed-interval schedules of reinforcements were applied, 

so they each approximately appeared for two minutes. As a consequence, the number of 

reinforcements was consistent for the three assessment phases. Instead, the trainer started to help 

the girl only when she was unengaged or did not pay attention to stimuli, due to stereotypies. 

Stimuli took the form of familiar photos. There were 20 photos grouped into four familiar 

categories: animals, toys, fruits, clothes. They were different for each subject, with reference to her 

specific experience. For example, S.V. was very familiar with horses and so one of the photos 

concerned her horse. In each unit two stimuli were presented in a random order (the photo target on 

the right, the photo distractor on the left and then a change in position occurred five times). 
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Each unit involved five repetitions of the presenting stimuli. The criterion allowing one to 

proceed to the next step was always the same: five correct answers (with eye contact alone or with 

eye-hand coordination) obtained consecutively for five days. 

The examiner gave some verbal instructions and started to code the attention span. The 

attention span started when the girl looked at the object of focus requested by the educator on the 

table, or at the educator’s face, and continued until the girl looked away from photos or the person 

stared into space.  

During training the examiner or the teachers codified the data about the discrimination 

competence, the number of minutes of selective attention,  and the amount of help needed in 10-

minute intervals. These computations are useful to evaluate the learning abilities of each girl and the 

increase of selective attention. Particularly, the reduction of help can suggest that girls are able to 

learn and sustain learning over time. 

Post test 1 

Data was collected during post test 1 (3 months later) sessions, on each of the dependent 

measures: minutes of selective attention, amount of help, number of correct answers and VABS 

scores. 

Training  

Each girl was involved in the same daily individual program in which the contents and the 

methods were replicated. 

Post test 2 

In a final session (3 months after the training and 6 months after the beginning of the 

experiment), the trainer assessed the attention span, the amount of help, the performance in the 

discrimination task  and the score in the different VABS areas, obtained by each girl with RS.  

 

RESULTS 

The data presented is related to different parameters of measure: 
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- number of minutes of selective attention; 

- amount of help; 

- score of Vineland Adaptive Behaviour Scale; 

- number of correct answers in discrimination tasks. 

With reference to the first hypothesis, table II shows the means and standard deviations of 

the minutes of selective attention and the amount of help given during the three phases of 

assessment. Figure 1 also shows an example related to one patient and her span of selective 

attention in all the training sessions. 

 

Table II - Means and standard deviations of attention span and amount of help 

 

figure 1 – Example of attention span related to one patient 

 

An ANOVA repeated measurement design was applied to verify the effects of the variable 

“phases”. It shows significant statistical effects [F (2, 35) = 7.33; p= .016], as shown in figure 2.    

 

figure 2 – Duration of selective attention during assessment phases 

 

These results suggest that patients show a positive trend in improving selective attention. 

With reference to the parameter “amount of help”, the variable “phases” shows significant statistical 

effects [F (2, 35) = 6.33; p= .022].  

As shown in figure 3, these results suggest that girls with RS need a lower level of help 

while pursuing the learning process. 

 

figure 3 - Amount of help given during assessment phases 



The increase of attention in Rett Syndrome: a pre-test/post-test research design 

12 

 

With reference to the hypothesis that Vineland areas also can increase, table III shows the 

mean and standard deviation of the Vineland scores of the different areas during the three phases of 

assessment. 

Table III - Means and standard deviations of the different VABS areas 

 

 An ANOVA repeated measurement design 3 (phases of assessment) X 4 (Vineland areas) 

was applied. Variable “phases” show significant statistical effects [F(2, 22) = 39.72; p < .001]. This 

suggests that the abilities of the girls in the different areas increased with an individual intervention. 

 Data also showed significant differences on the factor “Vineland areas” [F(3, 33) = 6.79; p = 

.002]; in particular, it seems that the girls had significantly improved socialization and 

communication aspects in comparison with their daily abilities and motor skills, as shown in figure 

4. The “type x phases” interaction has not a relevant statistical effect. This means that the evolution 

of the four Vineland areas is homogeneous and shows the same trend in the three phases of 

assessment. 

figure 4 – VABS areas during assessment phases 

 

 An ANOVA repeated measurement design 3 (phases of assessment) X 4 (stimuli categories: 

fruit, animals, toys and wears) was applied to verify the increase of discrimination competence.  

Table IV shows the means and standard deviations of the number of correct answers obtained by 

girls in discrimination tasks during the three phases of assessment. 

 

Table IV - Means and standard deviations of the different stimuli categories. 
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 Variable “phases” shows significant statistical effects [F(2, 22) = 281.391; p < .001]. This 

suggests that the discrimination abilities of the girls improved with individual and well-structured 

training. 

 Data also showed significant differences on the factor “stimuli categories” [F(3, 33) = 4.653; 

p = .008]; in particular, it seems that the girls were more able to recognize stimuli that represented 

fruit and animals rather than toys and clothes, as shown in figure 5. The “phases x stimuli 

categories” interaction also has relevant statistical effect [F(6, 66) = 3.116; p = .009]. This revealed 

that the girls made correct selections during the tasks and the number of correct answers increased 

over time, confirming that learning occurred through intervention.  

figure 5 – Number of correct answers in discrimination tasks 

 

DISCUSSION 

The results of this study demonstrated that it is possible to modify attention span and 

decrease the dependence on help in cognitive training.  

In particular, minutes of selective attention gradually increased in each session during 

intervention, thus showing that the containment of stereotypies, which took place within each set, 

helps the subjects with RS to be more attentive to their environment stimulation at the time. In 

particular, patients with RS paid more attention and improved the stimuli discrimination when their 

stereotypies were kept in check. Controlling posture and physical containment decrease their 

stereotypies and it is necessary to remove all external stimuli that make it difficult to work on the 

target stimulus, thus, enhancing their selective attention (Fabio et al., 2009a). 

The amount of help was reduced and this was true with most of the girls, thus establishing 

the fact that learning took place between phases and the girls were more able to sustain learning 

over time.  



The increase of attention in Rett Syndrome: a pre-test/post-test research design 

14 

Finally, data highlighted an increase on most of the Vineland areas (communication, daily 

ability, socialization and motor skill). This confirms that the learning process had a wide effect also 

on other related areas. 

Although individuals with Rett syndrome are perceived as not able to be alert, or 

concentrated,  these results revealed the modifiability of attention skills. The participants in this 

study were found to be very responsive to cognitive program stimuli. This study demonstrated that, 

by using appropriate and well structured procedures, cognitive abilities can be increased in 

individuals with Rett syndrome. The most important result in this study is that cognitive process 

seems not to have only a specific effect, but a wider one. The repetition of attention, which initially 

took place in a discrimination task, may become an automatised way to select and pay attention to 

all external stimuli.  

It is important that educators and therapists use research-validated interventions and 

approaches to treat and improve the symptoms associated with Rett syndrome. There are several 

strategies and techniques that have emerged in the literature, some of which were mentioned in this 

paper.  However, much more research needs to be conducted to ensure that individuals get the most 

effective treatment possible. Because characteristics may occur at varying degrees for each person 

affected with RS, it is important that any intervention programs are highly individualized to meet 

their specific needs.  

The effectiveness of a highly individualized and specialized treatment program is related to 

the costs of intervention in terms of time, energy and patience: it is a long and hard task, full of 

moments of enthusiasm for every little improvement as well as of moments of depression for 

obstacles and difficulties. But the results reported here confirm that it is worth starting such work 

and continuing along this direction of intervention. 

 In effect, the present study should be viewed as a preliminary attempt to increase the 

attention process and learning mechanism in people with Rett syndrome. From this perspective, it is 

not to be excluded that girls’ improvements could also be due to other important factors that are 
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independent from quality intervention, such as maturational or relational conditions (significant 

relations with teachers or educators during the training). In particular, recent studies suggest that 

when considering research with individuals with Rett syndrome, variables related to time in an 

unfamiliar situation, good relations with the investigator and familiarity to materials should be 

considered (Elefant & Wigram, 2005).  

 Nevertheless, this experiment provides implications for methodologies that can help 

educators to interact in effective ways with girls with RS. Since these patients have a deficit in 

selective attention, it is useful to put the material that is strictly necessary for the activity on the 

table, to sit in a proper way and hold the girls’ hands gently, so that all their attention is focused on 

the stimuli. It is also appropriate to present the materials in a well-organized manner with time and 

task provisions being well clarified (Fabio et al., 2009a). 

 The potential significance of the results necessitates a replication of the study with larger 

numbers of age-matched and non rehabilitated participants. In fact, significant variability may be 

related to the training that these girls received daily in the rehabilitation centre and that can improve 

their ability of recognizing stimuli correctly. Moreover, developmental studies using age-

appropriate materials, mainly clinical tests and experimental procedures that use different schedules 

and types of reinforcements (not only verbal ones) are also needed to evaluate attention mechanism 

in more detail.  
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Table I- Distinguishing marks of girls and item used 

 

 

Name  Mutation Age
a 

Vineland Adaptive Behaviour
b
 Scale 

(VABS) 

S.V. R270X 6 98 

N.Z. R270X 6 99 

I.A. P322A 12 103 

G.S. R306C 13 92 

S.D. R270X 14 96 

D.D R306C 12.5 77 

C.A T158M 26 96 

S.B R270X 14 77 

L.L T158M 17 88 

S.F R294X 15 96 

L.F R294X 20 160 

N.A R270X 5.5 99 

a  
Expressed in years 

b 
Value of adaptive behaviour obtained by addition of row scores in the different areas of VABS 
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Table II - Means and standard deviations of attention span and amount of help 

 

 Pre-test Post-test 1 Post-test 2 

 M DS M DS M DS 

Minutes of selective attention .44 .42 1.18 1.27 2.62 2.22 

Amount of help 12.4 3.04 10.4 3.20 8.02 2.28 
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Table III - Means and standard deviations of the different VABS areas 

  

 Pre-test Post-test 1 Post-test 2 

 M DS M DS M DS 

Communication 24.2 3.96 25.6 4.66 26.4 5.45 

Daily skill 20.2 4.38 21.4 2.3 22 2.91 

Socialization 26 2.54 28.6 4.33 28.6 3.57 

Motor skill 15 1.87 18.1 4.03 17.8 3.83 

Tot.  89.8 8.87 91.6 5.36 92.4 4.03 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 



The increase of attention in Rett Syndrome: a pre-test/post-test research design 

22 

 

 

Table IV - Means and standard deviations of the different stimuli categories. 

 

 Pre-test Post-test 1 Post-test 2 

 M DS M DS M DS 

Fruit .167 .389 1.167 .835 3.917 1.084 

Animals  .417 .515 1.5 1.168 4.25 .621 

Toys  .083 .289 1.583 .515 3 1.706 

Wears  .25 .452 1.167 .835 2.58 .515 
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figure 1 – Example of attention span related to one patient 
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figure 2 – Duration of selective attention during assessment phases 
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figure 3 – Amount of help given during assessment phases 
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figure 4 – VABS areas during assessment phases 
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figure 5 – Number of correct answers in discrimination tasks 
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