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Abstract

A recent study carried out in Northern Ireland investigated the role of sensory processing in improving children’s communication and attention skills. The study strongly supports the view that sensory integration treatment can directly improve speech and language skills without specifically targeting language abilities.   

Historically, speech pathologists and occupational therapists have worked separately to address communication and sensory integration issues, in many organisations including Therapy Focus.  In line with best practice, speech pathologists and occupational therapists are now working collaboratively to find functional and effective solutions to meet children’s needs.  However there is limited evidence to conclude that any intervention for a child with poor communication skills should include sensory integration strategies. In an effort to work within best practice guidelines, Therapy Focus proposes to conduct a study to investigate the effects of sensory integration therapy on speech and language development.  

The proposed project aims to undertake an adaptation of the above study to discern whether the positive outcomes stand true for children with a range of disabilities not limited to specific language impairment.  

Introduction
Currently there is a strong emphasis on the value of a trandisciplinary approach to therapy within the allied health sector. Best practice has indicated that allied health professionals should work collaboratively to most benefit individuals and families receiving therapy. Traditionally, speech pathologists and occupational therapists have worked separately to address a range of therapy areas. Communication skills and sensory integration difficulties are common therapy areas addressed by speech pathologists and occupational therapists. Presently there is limited evidence to conclude that intervention for a child with communication difficulties should include sensory integration strategies. Although many studies have been undertaken to research the effects of sensory integration therapy (Ayers and Mailloux,1981; Linderman & Steward, 1999; Case-Smith & Bryan, 1999), few have focused specifically on the effects on communication and language abilities.
Currently an adaptation study is being undertaken involving 6 participants between 7-12 years of age with a range of disabilities, including intellectual disability. This study will replicate a study completed by McCollum & Teague (2005) who researched the effects of sensory integration therapy in supporting a child’s language and communication skills. The study involved 30 preschool children aged between 3 years 3 months and 4 years 2 months, who received two, 2 hour sensory integration therapy sessions per week for 7 weeks. The outcomes of the study indicated an 89 percent improvement in the areas including vocabulary comprehension, expressive vocabulary, phonological impairments, length of utterances and attention levels. The researchers proposed that the results of their study strongly supported the view that sensory integration treatment can directly improve speech and language skills, without specifically targeting language abilities (McCollum & Teague, 2005).

Given what would appear overwhelming results from this study, Therapy Focus is undertaking a study to investigate whether similar results are displayed with school aged children aged between 7-12 years, with a range of disabilities.  The results of this study will be used to further encourage and promote a trandisciplinary approach to therapy provision by strengthening the body of evidence surrounding practice. Furthermore, by sharing the results with other allied health professionals in the disability sector all consumers, including clients, their families and educators will receive the most up to date and appropriate therapy practices available.  
Background
The theory of sensory integration was developed by Jean Ayres in 1972. Sensory integration is the way in which we organise, integrate and use sensory information from our body and the environment around us (Mauer, 1999).  If problems occur with sensory processing, then sensory integrative dysfunction occurs. Sensory integration dysfunction is defined as inefficient processing of information received through the senses; resulting in problems with learning, development and behaviour (Stock Kranowitz, 1998 as cited by Smith, Mruzek & Mozingo 2003). Sensory integration therapy is a treatment approach which involves various types of sensory input to help the brain organise this input for use. The central idea of therapy is to provide controlled sensory input, especially from the vestibular system, muscles, joints and skin in such a way that a child spontaneously forms adaptive responses that integrate the sensations (Ayres, 1979). Sensory integration therapy has been traditionally administered by occupational therapists to assist children with sensory integration difficulties, however it has been widely criticised with regards to its therapeutic effectiveness Cermak & Henderson (1989).
Although many criticisms of sensory integration therapy exist, the main concern about the research relates to the inconsistencies between the treatments of each study Cermak & Henderson (1989). Most of the research studies completed and published lack sufficient descriptions to enable suitable replication by other researchers and comparison of results (Cermak & Henderson, 1989).  Furthermore many professionals also criticise that there are no clear guidelines as to what is considered pure sensory integration, further impacting on the ability to undertake comparison or replication studies (Cermak & Henderson, 1989). In this way many studies appear to use a combined therapy treatment approach. In the majority of the studies reviewed the researchers appear to use a combined therapy treatment approach using elements of sensory integration therapy and perceptual motor procedures (Polatajoko, Law, Miller, Schaffer & Macnab, 1991).  Although combining therapy treatments is very common practice amongst allied health professionals, few of the studies reviewed outline clearly that their research uses a combination approach. These inconsistencies coupled with low sample sizes significantly affect the validity and reliability the research studies, impacting on the efficacy of sensory integration therapy research (Cermak & Henderson, 1989).   
Previous Research Studies
A search of research studies undertaking sensory integration therapy was undertaken, with a range of journal articles reviewed. Only journal articles post  1980 were accepted for review, with the majority of articles written in the last 10 years. There have been many studies undertaken involving sensory integration therapy and its impact on social interaction skills and/or attention and concentration skills (Linderman & Stewart, 1999). Whilst only a few studies have focussed directly on the relationship between sensory integration therapy and language development, the results have been positive with many participants showing improved language abilities McCollum and Teague, 2005). 
As discussed above, research was completed by McCollum & Teague (2005) looking at the effects of sensory integration therapy in supporting language and communication skills. The study involved 30 preschool children aged between 3 years 3 months and 4 years 2 months, who received two, 2 hour sensory integration therapy sessions per week for 7 weeks. Therapy sessions involved a range of sensory and motor based activities such as musical chairs and bouncing on a trampoline. Each child was measured prior to receiving therapy intervention and then post therapy intervention, with data recorded on vocabulary comprehension, expressive vocabulary, phonological impairments, length of utterances and attention levels. The British Picture Vocabulary Scale was used to measure a child’s understanding of vocabulary; understanding of basic concepts were assessed using the Basic Concepts Sub Test of Celf Preschool; expressive vocabulary was assessed using the Labels Sub Test of the Celf Preschool; Phonological impairments was assessed using 6 levels ranging from very severe (0) to age appropriate speech (5); informal assessments for greatest length of utterances heard at the initial assessment and review; and Cooper et al to profile attention and listening skill levels. 

The outcomes of the study indicated that all children in the sample increased their standard scores, ranging from an increase of 2 to 33. Similarly 80 per cent of the children in the sample demonstrated an improvement in basic concepts between 10 to 50 standard scores, as well as expressive language where increases of between 10-60 standard score increases were observed. 93.3 per cent of children in the sample showed an improvement in phonological impairments. From the initial assessment 80 per cent of children involved in the study demonstrated an increased length of utterances heard at the final review. Finally 86.6 per cent of children’s attention level improved one level, whilst one child improved two levels. The combined results of the study showed an 89 percent improvement in all areas of speech and language abilities assessed in the sample. The researchers proposed that the results of their study strongly supported the view that sensory integration treatment can directly improve speech and language skills, without specifically targeting language abilities (McCollum & Teague, 2005). Furthermore the researchers felt that the study reflected the positive outcomes of multidisciplinary work amongst allied health professionals in the development of a child’s communication and language skills. 
Research conducted by Ayers and Mailloux (1981) studied the relationship between language development and sensory integration, through a single case study of one female and three male aphasic children aged 4 years, 0 months to 5 years, 3 months. Before commencing their therapy program three of the four children had received either speech therapy, special education specific to aphasia or both. Each child’s expressive receptive language skills and sensory integrative characteristics were assessed using standardised assessments for baseline data and post therapy outcomes. The therapy program focused on active participation in activities that involved sensory integration procedures through controlled vestibular and somatosensory input procedures. The results following a year of individual therapy indicated all children involved in the study showed a consistent increase in rate of growth in language comprehension associated with occupational therapy compared to other previously indicated growth rates and two of the children had notable gains on expressive language measures.

Case-Smith & Bryan (1999) studied 5 boys with a diagnosis of autism, aged between 4 years and 5 years 3 months. Each boy was measured across a 3 week baseline phase and a 10 week intervention phase that consisted of a combination of sensory integration therapy and consultation with teachers. The consultation undertaken with teachers provided them with recommended sensorimotor activities for each child to be completed during the intervention phase. Each child was videotaped for 10 minutes during free time play, with which measurements of mastery of play, non-engaged behaviours, peer interaction and adult interaction were assessed. 

The outcomes of this study showed that 3 of the 5 children in the sample demonstrated significant improvements in mastery of play, 4 out of 5 children in the sample demonstrated fewer ‘non engaged’ behaviours (aimlessness, stereotypic and/or unfocused behaviours) during the intervention phase. One of the 5 children in the sample demonstrated a significant improvement in adult interaction (looking, gesturing and/or speaking), but none of the children demonstrated significant improvement in peer interaction from baseline to intervention. The authors hypothesised that the children’s’ behaviours, such as playing with more toys, and fewer non-engaged behaviours were as a direct result of better integrated sensory systems. Given that a child’s ability to integrate sensory information was not directly measured following therapy intervention, the association and claims made by the authors have been interpreted carefully. 

Research conducted by Linderman & Steward (1999) studied two 3 year old boys with Pervasive Developmental Disorder (PDD) to identify changes in functional behaviours at home associated with sensory integration based Occupational Therapy. Initially three target behaviours were identified: social interaction; approach to new activities; and response to hugging and holding. Repeated measures were taken during the 2 week baseline period and the treatment phase for comparison. Child 1 received 11 weeks of intervention and child 2 received 7 weeks of intervention.  

The results of the study showed that child 1 was observed demonstrating significant improvements in all three target behaviours, in particular social interaction. Initially child 1 was limited to echolalic speech and poor initiation of social interaction, however the authors reported that by the end of the intervention child 1 was initiating conversations with others, and was observed on one occasion leading a conversation and play activities. 

Similarly to child 1, child 2 was observed demonstrating significant, but gradual gains in social interaction and response to movement during the treatment phase. However unlike child 1, child 2 demonstrated no significant changes in his ability to communicate his needs and wants during meal times. It was observed that after 3 weeks of intervention child 2 was able to sit briefly to attend to a video. 

The authors stated that both children in the sample noted significant gains in all functional areas observed within the natural context of the home environment. They concluded therefore that sensory integration based occupational therapy may enhance the behavioural responses of children with Autism. However, the inherent limitations of this study, being a single case study design, make it possible that other factors and subsequent interventions may have contributed to the positive effects of the treatment. 

A study completed by Humphries, Wright, McDougall & Vertes (1990) compared the effects of sensory integration therapy (SI), perceptual motor therapy (PM), and no-treatment (NT) on the performance of 30 children with a learning disability and sensory integrative dysfunction between 6yrs and 8.25 years of age. Each child was randomly assigned to one of the two treatment groups or the no treatment group, with each group consisting of 10 children (3 females, 7 males). Each child was tested prior to treatment, or not treatment and then tested immediately after 6 months of intervention, or no-treatment. Children in both the sensory integration and the perceptual motor treatment group received 24 hours of 1:1 therapy, on a basis of one hour per week. During the treatment phase children did not receive any other therapeutic, remedial assistance or special education assistance, which may have altered the outcomes of the study. In addition children were restricted from taking medication relating to controlling attention, behaviour or emotional state.

Examination of the results of the study indicated that children receiving sensory integration therapy showed gains in more areas of functioning than both the perceptual motor and no treatment group. During this time the authors reported that children in the no treatment group showed minimal change or negative score changes, thus leading them to conclude a lack of progress with no intervention. Conversely the absence of gains in all children’s cognitive, academic and language performance refutes Ayres theory that improvement in sensorimotor abilities will result in an improvement in higher level processes.        

Similarly Polatajoko, Law, Miller, Schaffer & Macnab (1991) studied the effects of sensory integration therapy (SI) and perceptual motor therapy (PM) on 67 children between the ages of 6 years and 8 years 11 months. Initially the study aimed to investigate 3 different interventions; sensory integration therapy, perceptual motor therapy and no treatment. The no treatment group was dropped in the early stages of the group due to difficulty accruing children for the study. The authors hypothesised that this could have been as a result of parents reluctance to enter a study where their child could receive no treatment; and secondly the lower than expected numbers of children diagnosed with sensory integrative dysfunction. 

For the study each child was randomly assigned to one of the treatment groups with 35 children in the sensory integration therapy group and 32 children in the perceptual motor therapy group. Each child was tested prior to treatment, immediately after 6 months of intervention and then again after 3 months of no intervention. Children in both the sensory integration and perceptual motor group received 1 hour of therapy per week over a 6 month period. In order to prevent cross-contamination of interventions, a treatment manual was developed outlining activities unique to each intervention which the therapy sessions were restricted to. 

Examination of results identified that while all children in the sample improved in their academic performance; there was no statistical significance between the two groups in relation to improvements in reading, mathematics or written language.  Similarly with motor performance and self-esteem, although both groups demonstrated improvements, no significant differences were noted between the results of the children in both post test measures. From the results the researchers concluded that the results could indicate that sensory integration and perceptual motor therapy is equally effective in improving academic and motor performance for children with sensory integrative dysfunction. It could also be suggested that the two approaches could be used in combination, however further research would need to be completed to verify this. Conversely the study could also be interpreted to suggest that neither approach has an effect on academic or motor performance, and that the changes were as a result of normal growth and development. Finally the researchers proposed that given that there was no statistical difference between the two treatment approaches that it was very difficult to distinguish between the treatment effects and a variety of other possibilities including normal growth and development.         

The reviewed studies indicate that some gains were made in the areas of language skills, attention and social/play skills with the provision of sensory integration therapy. However, as previously outlined, small sample sizes, insufficient information on therapy design for comparison, predominately autism spectrum based participants and lack of control groups all impact on the reliability and validity of the research results for the general disability population. Given this information, it is difficult to confidently conclude that the gains made by the participants were as a direct result of sensory integration therapy, as opposed to environmental gains or changes due to time and maturation. 
Methodology
This research study undertaken examined sensorimotor therapy for 6 participants between 7-12 years of age. Sensorimotor is a widely used term to refer to treatment approaches that link sensory input to motor performance. The theory hypothesises that children learn about their bodies through sensory feedback generated by movement. The interrelationship between sensory input, generated through active engagement with the environment and development of skills and knowledge is the foundation of all sensorimotor approaches. One main fundamental difference between sensory integration therapy and sensorimotor therapy is that sensory integration therapy is individualised and child directed. Conversely, most sensorimotor approaches are therapist directed and are often based on a pre-established curriculum or therapeutic objectives. Furthermore sensorimotor approaches are often done with a group of children rather than individually, as the activities have to meet the needs of the whole group. For this study sensorimotor therapy was chosen as it better reflected the type of therapy intervention to be carried out in the study, whilst also reflecting the intervention completed by McCollum & Teague (2005), and other reviewed studies such as Polatajko et al (1991).  
Children were recruited for the study based on the following criteria; children were between 7-12 years of age, they attended the same primary school, and that they were currently receiving services from Therapy Focus. Initially 10 children were invited to participate in the study, with participant information sheets and consent forms sent to all eligible children and their families. Of the 10 children identified, 6 children were recruited for the study. For children participating in the study, initial information was collected via a parent questionnaire addressing the child’s history, communication skills and sensory behaviours. The information gained through this questionnaire was used to develop a sensorimotor therapy group program in order to meet the specific needs of each participant. 

The sensorimotor therapy program incorporated a wide range of activities, including; jumping on a trampoline, ball games, playdough and a scooter board.  Each session was broken down into a warm up, involving large body movements; 5 sensorimotor activities, including one quiet station for children to rest; and a warm down, involving bubbles. 
Throughout the study clients were not restricted to receiving additional therapy as this would severely restrict the number of participants. Documentation was collected from each child’s therapist on the type of therapy provided during their involvement in the study. This information was used as part of the evaluation process of the therapy intervention. 

A Non-equivalent Pre-test Post-test Control Group Design was selected, whereby participants were allocated into two groups (Group A and Group B).
Measurement Tools
Initially each participant’s communication skills were assessed using a range of standardised and informal assessments. The Peabody Picture Vocabulary Test (PPVT), CELF 3, and clinical observations to assess phonological impairments and language samples were taken to analyse language and determine mean length of utterances (MLU) prior to therapy intervention (using the SALT program). All toys/objects presented to participants were kept consistent for obtaining a language sample. 
Intervention
The research study was divided into 2 Phases: Phase 1, Phase 2. In Phase 1 Group A received two, 1 hour sensorimotor therapy sessions for 4 weeks, whilst Group B received no intervention. A standard sensorimotor therapy intervention plan was developed outlining activities unique to the study, whereby Group A and Group B received similar intervention during their allocated intervention phase. Following phase 1 both groups were re-assessed using the same standardised and informal assessments as described above.  

In phase 2 Group B received two, 1 hour sensorimotor therapy sessions for 4 weeks, whilst Group A received no intervention. Again, both groups were re-assessed using the same standardised and informal assessments as described above.  
Analysis of Results
In Phase 1 the results of Group B acted as a control group to compare against the results of Group A. This will allow the researchers to identify whether any changes that occur may be attributed to the effects of the sensorimotor therapy, as opposed to environmental gains or changes due to time and maturation. Furthermore if changes occur in Group A during phase 1, the follow up assessment results will determine whether there is any carry over of skills without therapy intervention (phase 2). 

Finally the results of Group B (phase 2) will be able to be compared against the results of Group A (phase 1). This will help the researchers identify whether any gains occurred through sensorimotor therapy are likely as a result of intervention, and not as a result of individual factors of the participants.  Although there is only a small sample size, the results may be sufficient to establish whether the results were as a result of intervention, and not an external factor.  
Conclusion
The research study is currently nearing the completion of phase two, with final assessments being completed at the end of September. The results of the study will be finalised in October. At this time as the research study has not concluded, we are unable to provide concrete results on the effects of sensorimotor therapy on language development. As a result we can only hypothesise on the results based on findings of previous studies. It is anticipated that all children will make gains in the area of language development and use; specifically an ability to follow instructions and directions, increased awareness of concepts and longer length of utterances. We also hypothesise that a participant’s play and social skills will develop through group interaction. Although not formally assessed, we also believe that participant’s attention and concentration skills will improve concurrently with the development and use of language, both receptively and expressively. Furthermore the results of the study may indicate that this type of therapy approach is better suited to children with a specific diagnosis, such as intellectual disability. Generally studies involving sensory integration and sensorimotor therapy have been conducted with children with autism, with limited application to other disability populations. By undertaking this research with children with a range of disabilities, development of skills may be identified, thus strengthening its use by allied health professionals within the disability sector. 
As many health providers, including Therapy Focus, are moving from a multidisciplinary to a trandisciplinary approach to allied health, a study such as this could further encourage and promote the benefits of collaborative approaches to therapy. We put forward that the results of this study will further support current best practice principles, whereby strengthening and validating its use within our service delivery model. We anticipate these findings will be shared with other health providers within the disability and health sector, families and educators to ensure all consumers receive evidence based treatment approach. 
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