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One paddock—many herds: the evolution of paediatric 
physiotherapy strength/skill groups in a rural setting 

Cherie Hazlitt, Senior Paediatric Physiotherapist, Department of Health and Human Services, Devonport 
Community and Health Services Centre, 23 Steele Street, Devonport, Tasmania 

History of strength training 

Strength training is well known as a safe, effective treatment modality for children with cerebral palsy. 
Strength training programs are reported to produce improvements in muscle strength in children with 
cerebral palsy1,2,3,4 however results demonstrating improvement in gross motor function have been more 
equivocal1,2,4,5. There has been little information on the use of strength training in other client populations 
where weakness is known to be observed such as a single case study on a child with Down syndrome6 

Most of the research into strength training with cerebral palsy has been completed on children with good 
motor and cognitive development. Due to the demands of a traditional progressive resistance strength 
training program it has been recommended that it be implemented with children with good cognition and 
high motivation aged 10 or older.7 

Implementation in a rural setting 

Most of the research and implementation regarding strength training in cerebral palsy had been 
conducted in major centres with large client bases enabling classes or groups to be run in children with 
similar levels of functioning and age. However in a rural setting it is often difficult or impossible to achieve 
homogeneity of children in regards to diagnosis, level of functioning and/or cognitive impairment. 

In order to run groups in our rural setting, modifications to the progressive resistance strength training 
protocol had to be undertaken. Modifications that were incorporated and assessed as part of a pilot 
program were: 

 Including children with a wider variety of neuromotor conditions  

 Including younger children  

 Including children with mild to moderate cognitive impairment 

 Utilising a semi-individualised program format and 

 Utilising a combined progressive resistance strength training format in conjunction will a gross motor 
skill development program 

As part of the pilot project the issue of sensitive outcome measure or measures that could be quickly and 
effective implemented was also investigated. 

Pilot project 

The initial pilot project commenced in 2005 with 5 children commencing the modified program and 4 
completing the sessions. Children ranged in age from 4 – 6. All had neuromotor disorders including 
cerebral palsy (2), posterior fossa tumor removal (1) and partial agenesis of the corpus collosum (1). 
Children ranged in gross motor function from independently ambulant (GMFCS level 1) to ambulant with a 
walker (GMFCS level 3). Children in the pilot group had cognitive ability ranging from no cognitive 
impairment to moderate cognitive impairment.  

All children involved in the pilot project underwent a battery of pre and post assessment tools to 
investigate the sensitivity of the tools to change and the clinical utility. The subjective satisfaction with the 
group was also assessed in parents by questionnaire. Assessment tools used for pre and post 
assessment included: 
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 Gross Motor Function Measure -66 

 Gross Motor Performance Measure 

 Timed Up and Go 

 Timed walk (gait speed and number of steps) 

 Functional Reach 

All children participating in the new group format were able to cope with the demands of the semi-
individualised program. All children showed improvements in one or more of the functional measures over 
the time frame of the group, however no one measure accurately detected change in all children and the 
timeframe for assessment was onerous – over 1 hour both pre and post group. Subjectively all parents 
reported high levels of satisfaction with the group and interest in attending further groups. 

Evolution of the group—assessment 

Since the group has commenced changes have occurred in the assessment process. There were no 
specific strength measures taken for children in the pilot group although functional measures were 
attempted. Following a further quality project undertaken by staff at the North West Regional Hospital the 
HiMAT, High level Mobility Assessment Tool, was found to be a quick and sensitive measure of change in 
children who are ambulant without aids.  

Current protocol for group assessment is that children who meet the criteria for a HiMAT are assessed 
using this tool. Children who do not meet the criteria are assessed on individualised outcomes and goal 
attainment scaling is used to provide an idiosyncratic measure. All children who are able to adequately 
follow instructions are assessed for muscle strength in relevant muscle groups using a muscle 
dynamometer and scored related to age norms. 

Evolution of the group—clients 

Since commencing the groups there has been a trend towards including greater variety of children into 
these groups. As the activities are semi-individualised the needs of a heterogeneous group can still be 
met in this setting.  

We continue to provide an outpatient group for primary school aged children and a recent innovation is to 
commence ‘starter’ groups at the local Early Childhood Intervention Service (ECIS) for younger clients 
(age 2 – 5). This enables smoother transition from the ‘hands-on’ therapy service at ECIS to the more 
consultative service provided for school aged clients. The time limited group sessions also provide both 
parents and therapist with an intensive block timeframe to work on specific goals. 

The groups are now offered to children with a variety of diagnoses that may benefit from strengthening 
activities including cerebral palsy, genetic syndromes including Down syndrome, developmental delay and 
musculoskeletal disorders such as Marfan syndrome. Children now also demonstrate a wider variety of 
different functional levels both cognitive and physical. Children who have severe cognitive impairment 
have been included in both groups with success. Children who are wheelchair dependent have also been 
successfully included. 

Group outcomes 

The group outcomes generally show strong positive results on both impairment and functional/ activity 
measures currently recorded. This includes specific strength measures for treated muscle groups – hip 
abductors, hip extensors and knee extensors as well as for both HiMAT scores and GAS change scores. 
Specific strength measures of knee flexors were also taken throughout the group/s although this muscle 
group is not specifically targeted and although there was some recorded change in strength there was low 
significance and a small effect size. This implies that specificity of training is important in this group. 
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As seen in the graphs below and overleaf the exercised muscle groups were noted to demonstrate 
significant increases in strength with moderate to large effect sizes observed. 

 

 

p=<0.01 

 

Effect size =0.736 

 

 

 

Graph 1: Strength of Right hip extensors 

 

 

p=<0.01 

Effect size =0.812  

 

 

 

 

Graph 2: Strength of Left hip abductors 

 

 

 

p=<0.01 

Effect size =0.859  

 

 

 

 

Graph 3: Strength of Right knee extensors 
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In contrast to the previous graphs the measure of strength for knee flexors demonstrates low significance 
and a small effect size as seen below. 

 

 

 

p=<0.05 

Effect size =0.373  

 

 

 

 

Graph 4: Strength of Left knee flexors 

Overall children demonstrated improvements in functional measures when assessed by both the goal 
attainment scale (GAS) and the HiMAT as seen below.  

 

 

 

 

 

 

 

 

Graph 5: GAS scores 

Scores on the goal attainment scale are rated as -2 – baseline, -1 better than baseline but not achieving 
set goal, 0 achieved set goal, 1 achieved better than set goal and 2 achieved much better than set goal. 
Every child made some improvement over baseline skill for each goal set and approximately 77% of goals 
were achieved at set level or better. 
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p=<0.001 

Effect size = 0.71  

 

 

 

 

Graph 6: HiMAT scores 

Recommendations and conclusion 

Strength training is suitable for a wide variety of children with various conditions, levels of function and at 
younger ages than previously described. Selection of clients for the group is important with greatest 
benefit / success seen in children who’s families are motivated, who are able to actively participate in 
some form of the activities or to be prompted to participate and where there is flexibility from both 
therapist and family towards achieving the goal of the exercise.  

To enable children with higher levels of physical or cognitive impairment or who are younger to participate 
to the greatest level providing the group in a semi-individualised format allows modifications to be made to 
effectively, appropriately and safely to meet their needs. Specifically there is less variety of exercises 
provided both within each session and between sessions to allow the child to become familiar with the 
routine. The focus of the activities must relate to the child or parent goals and the number of goals 
selected for each block must be limited. Also specific attention should be paid to both communication 
strategies and the environment to assist in the child’s participation. Examples of strategies at this level 
include use of visuals, job boards and use of mats or other barriers to define exercise areas.  

Improvements and benefits for the child can be seen at both the impairment level and at the activity / 
participation level. By include this greater variety within a single group setting. Being able to innovate 
around providing an intervention that has demonstrated efficacy allows us to provide a resource and time 
efficient, well supported service to children in a rural area. 

Presenter 

Cherie Hazlitt has been Senior Paediatric Physiotherapist at the Devonport Community and Health 
Services Centre since 1997. She graduated from Curtin University in Western Australia in 1992. Cherie 
has completed a Professional Certificate in Allied Health Research and a diploma in case management. 
She has a strong interest in rural specialist practise as well as ongoing training for rural practitioners. 
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