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Abstract 
Objective:   
The objective of study was to identify the results of task-oriented strength-training on lying 
and rolling in children having cerebral palsy 
Material and Methods:  
This study is a quasi-experimental study design to check the effects of task-oriented 
strength training in improving rolling and lying in children with cerebral palsy with age 5 
to 15. The total of thirty-two Cerebral Palsy (CP) patients having either type spastic or 
athetoid CP were included. Gross Motor Function Measure (GMFM) scoring system was 
used for analysis of the patients. Intervention used in this study was set of exercises in 
lying position. Duration of intervention was five days in week for six months. 
Results:  
Results showed mean Pre-lying and rolling score was 90.68 ± 11.87 and post mean score 
in lying and rolling domain was 94.72 ± 6.74. Paired sample T test was used for comparing 
pre and post GMFM score which indicate significant difference.  
Conclusion: 
The conclusion was that task-oriented strength training have significant role in improving 
in lying and rolling in children having cerebral palsy. 
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INTRODUCTION 
The Cerebral palsy is a critical non-progressive neurological disorder occurring in the 
children due to injury, usually anoxic, to the developing brain ultimately affecting the 
control & coordination and the tone of muscles leading to the problems in maintenance of 
posture and balance in affected children (Rosenbaum et al., 2005). The resulting damage 
to the brain region, the child lost the ability to maintain and control voluntary movement 
(Katz, 2003).  
More than 70% cases of cerebral palsy are of spastic type with increased muscle tone as a 
result of the damage to motor cortex and the pyramidal tract connecting the motor cortex 
with spinal-cord (Sadowska et al., 2020). Spastic type is further classified in to different 
types such as hemiplegia, quadriplegia and diplegia, and having diplegic the most 
prevalent one (Patel et al., 2020, Krägeloh-Mann and Cans, 2009).  Dyskinetic, also known 
as athetoid cerebral palsy, is another prevalent type of cerebral palsy that occurs due to 
injury to basal-ganglia (Ekanem et al., 2020). In this type, motor abilities such as gross 
and fine motor skills are disturbed. The gross motor abilities are used for coordinative 
movements of body parts (Sutapa and Suharjana, 2019). But importantly, the stabilization 
of core-muscles and the large muscle are needed for the functioning of motor activities 
(Shurtleff et al., 2009), such as  activities in crawling, jumping, walking, running, climbing 
stairs etc. Importantly, the appropriate growth of motor functions are needed for a kid for 
active participation in school and other co-curricular activities (Kolehmainen et al., 2011) 
ultimately leading to a socially active life (Roberts et al., 2011). Consequently, the activity 
of performance may drops in kids with poor motor working (Refshauge and Kalisch, 
2012).  
Children with cerebral palsy are presented with delayed milestone and difficulty in sitting, 
crawling, standing and walking (Afzal and Rasul, 2015). Early diagnosis and identification 
can help early treatment in lying. Many activities in lying are pre-requisite to further 
development (Afzal, 2016). In normal development, baby starts his neck rotation, trunk 
rotation, side rolling and movements of limbs in lying position (Afza et al., 2017). At the 
age of two as soon as baby hold his neck in prone position; a landue reaction is initiated, 
which causes further development of extensor tone in whole trunk (Afza et al., 2017). If 
there is delay in initiation of landue reaction, the further development is also delayed. 
Similarly, in normal development baby in lying position learned the mid line i.e. bringing 
arm together in midline and then crossing the midline (Afzal and Manzoor, 2019). Motive 
of this study was to start the early treatment in lying and rolling in patient with delayed 
milestone, Therefore, the early interventions in these kids bring more changes in lying and 
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rolling. Early interventions will help to achieve more milestones later. Thus, the objective 
of work was to identify the outcomes of task-oriented strength-training on lying and rolling 
positions in children having cerebral palsy.  
 
MATERIALS & METHODS 
It is quasi-experimental study. It was planned to study the effects of task-oriented strength 
training in improving rolling and lying in the children having cerebral palsy with age from 
five to fifteen years. The setting of study was rehabilitation and special schools having a 
separate physiotherapy room. In the study, total thirty-two patients were recruited having 
either type spastic or athetoid type of cerebral palsy. The patients with GMFM level-III or 
level-IV were recruited in study. GMFM scale was used to obtain baseline measurement. 
Gross motor functional measure (GMFM-88) is an outcome measurement tool used to 
measure the gross motor functional movements in pediatric population (Russell et al., 
2002). This tool has five dimensions that includes lying & rolling, sitting, crawling & 
kneeling, standing & walking. We used the only lying and rolling part of this tool. In the 
study, the destined therapy was applied for five days a week with a session of 60 min/day. 
The children were assessed using GMFM-scale after the task-oriented strength training. 
Intervention: Intervention used in this study was set of exercises in lying position. Patient 
was practicing a number of times by subdividing the task into sub tasks, then a complete 
task was repeated for 15 times. Duration of intervention was five days in week for six 
months. 
 
RESULTS AND DISCUSSION 
In the study, the mean age of the participants were 9.31 ± 3.71 years with minimum age 
of 5-year and maximum age of 15-year. 56.3 percent were male and 43.8 were female. 75 
percent were with spastic cerebral palsy and 25 percent were with athetoid cerebral palsy. 
Results showed mean Pre-lying and rolling score was 90.68±11.87 and post mean score in 
lying and rolling domain was 94.72 ± 6.74 
The results shown in the table 2 are pre- and post-scoring in lying and rolling domain 
according to the GMFM scale. Mean Pre-lying and rolling score was 90.68 ± 11.87 and 
post mean score in lying and rolling domain was 94.72 ± 6.74. Mean pre-sitting score was 
70.02 ± 27.10 and post mean score in sitting domain was 76.50 ± 20.71. Pair sample t test 
was used to compare the pre and post score (Table 2). 
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The result of this study data demonstrates that mean pre-intervention GMFM score for all 
domains was 90.68 ± 11.87 and post-intervention GMFM score was 90.72 ± 6.74, 
indicating a significant difference between pre- and post-intervention score. The data 
demonstrated that task-oriented strength training bring meaningful improvements in gross 
motor activities both in lying and rolling positions. We found that the result of our study 
was in the line with the results the study done by Godwin and colleagues (Salemand 
Godwin,2009) showing that task-oriented functional training activities significantly 
improve the GMFM scoring and thus the functional activities of patients in their day to 
day activities (Brunton et al, 2011). The study by Peungsuwan and colleagues  
(Peungsuwan et al., 2017) demonstrated that  the task-oriented training schedule  gave 
positive effect in improving motor and mobility activities of the patients.

 
Table 1: Task oriented strength training on lying and rolling in children with 
cerebral palsy 
Sr.# Starting Position Task 

1. 
Supine, position with 
head in midline 

Turns the head with extremities symmetrically 

2. 
Bringing the hands to 
midline position 

Fingers one with the other 

3. Supine-position Lifts head at the angle of 45° 

4. Supine-position Flexes right hip and the knee across the full range 

5. Supine-position Flexes l hip & knee across the full range 

6. 
Supine-position Reaches out with right arm, with hand crosses 

midline toward the toy 

7. 
Supine-position Reaches out with left arm, with hand crosses 

midline toward the toy 

8. Supine-position Rolls over the right side 
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9. Supine-position Rolls over the left side 

10. Prone-position Lifts the head upright 

11. Prone on forearms Lifts head upright, elbows extension, chest raised 

12. Prone on forearms 
Weight on right forearm and fully extends 
opposite arm forward 

13. Prone on forearms 
Weight on left forearm and fully extends opposite 
arm forward 

14. Prone-position Rolls to sup over right-side 

15. Prone-position Rolls to sup over left-side 

16. Prone-position Pivots to right at 90° using extremities 

17. Prone-position Pivots to left at 90° using extremities 

 
Table 2: showing pre and post scoring in lying and rolling domain of GMFM scale 

 
Recently in 2021 a systematic review was conducted by Bak and colleagues on task-
oriented training to improve the daily activities in children in cerebral palsy. They 
conclude that task oriented training can be make more effective in clinical practice by 
systematical selection of this method (Bak and Lee, 2021). Systematic selection of task-
oriented training can be design according to protocol we selected from gross motor 
functional measurement tool in this study. Results of this study was similar to study 

 Pre Lying and Rolling 
Score 

Post Lying and Rolling 
Score 

Sig. (2-
talied) 

Mean 90.6838 94.7284 0.000 

Std. Deviation 11.87317 6.74750  
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conducted by Eun Jae and colleagues in which they determined the effects of task-oriented 
training on gross motor functional activities of daily living. They concluded that task 
oriented training has significant effects of gross motor functions in cerebral palsy (Ko et 
al., 2020). 
 
CONCLUSION 
The study concluded that task-oriented strength training have significant role in improving 
in lying and rolling activities in children with cerebral palsy. 
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