
 viii

TABLE OF CONTENTS 

 

PAGE 

ACKNOWLEDGEMENT        iii 

ENGLISH ABSTRACT         iv 

THAI ABSTRACT          vi 

LIST OF TABLES          xi 

LIST OF FIGURES          xii 

ABBREVIATIONS         xiv 

CHAPTER I:  INTRODUCTION         

1.  Rationale        1 

2.  Purposes of the study      3 

  3.  Hypothesis of the study      3

  4.  Advantages of the study      4 

CHAPTER II:  LITERATURE REVIEWS       

  1.  Definition of cerebral palsy     5 

    2.  Gait abnormality in CP      7

    3.  Gait training in CP      8 

        3.1  Ankle foot orthoses      8 

        3.2  Traditional techniques     8

        3.3  Parallel bar       9 

        3.4  Gait training on treadmill with PBWS   10 

 



 ix

CHAPTER III:  METHODS         

    1.  Participants       21 

    2.  Equipment       22 

      3.  Procedures       25 

      4.  Data analysis       32

      5.  Location        32 

CHAPTER IV:  RESULTS                

     1.  Demographic data      33 

     2.  Comparisons of %GMFM, MWS, and PCI between   34 

                                Groups A and B for pre-training   

     3.  Comparisons of PCI, MWS, %GMFM, and Hip angle   35 

                                 between pre- and post-training in Group A  

     4.  Comparisons of PCI, MWS, %GMFM, and Hip angle  36 

                                 between pre- and post-training in Group B  

     5.  Comparisons of percent change after training    37 

                                of PCI, MWS, %GMFM, and Hip angle between  

                                Group A and Group B   

CHAPTER V:  DISCUSSION                

   1.  Physiological cost index and maximum walking speed  38 

  on treadmill training with PBWS in children with CP   

2. Gross motor function measure on treadmill training with          40 

        PBWS in children with CP    

                            



 x

  3.  Hip angles measure on treadmill training with PBWS  41  

                                in children with CP       

CONCLUSION                     43 

CLINICAL APPLICATION       44 

FUTURE STUDY          45 

REFERENCES                 47 

APPENDICES  

APPENDIX A  Modified Ashworth Scale   55 

  APPENDIX B  Gross Motor Function Measure (GMFM) 56

  APPENDIX C  Participant’s information           57 

  APPENDIX D  Consent form 1    59                                     

                        APPENDIX E    Consent form 2    60 

APPENDEX F    Certificate of ethical clearance (Thai)  62                                    

APPENDIX G   Certificate of ethical clearance (English) 63

 APPENDIX H   Details of the study for participants  64 

APPENDIX I   RAW DATA 1                          67                           

APPENDIX J  RAW DATA 2               68   

   APPENDIX K  RAW DATA 3               69   

APPENDIX L  RAW DATA 4               70 

APPENDIX M   Data of pilot study 1    71     

APPENDIX N    Data of pilot study 2    72     

CURRICULUM VITAE                                                                                         73



 xi

LIST OF TABLES 

 

TABLE                        PAGE 

         

1 Demographics data of children with spastic cerebral palsy                  33  

2 Comparisons of %GMFM, MWS, and PCI between Group A            34 

            and Group B before training 

      3 Comparisons of PCI, MWS, %GMFM, and Hip angle                      35 

between pre- and post- training for Group A     

4       Comparisons of PCI, MWS, %GMFM, and Hip angle          36 

between pre- and post- training for Group B   

5       Comparisons percent change after training                                           37 

            of PCI, MWS, %GMFM, and Hip angle 

between Group A and Group B 

        

 

 

 

 

 

 

 

 



 xii

LIST OF FIGURES 

 

FIGURE                  PAGE 

1 Children with spastic hemiplegia, diplegia, and quadriplegia      6      

2 Scissoring or crossing gait, toe walking, crouch gait         7 

3 Gait training with PBWS on a treadmill        10  

4 Gait training with PBWS on a treadmill for protocol A      11 

5 Gait training with PBWS on a treadmill for protocol B      12 

6 Gait training with PBWS on a treadmill for protocol C      12 

7 Gait training with PBWS on a treadmill for protocol D      13 

8 Treadmill Biodex RTM® Model 500        22  

9 Suspension system          22 

10 Sony® Handycam DCR-HC 90 E         23 

11 Tripod            23 

12 Timer            23 

13 Digital weight           23 

14 Measuring Tape           24 

15 Cone               24 

16 Chair            24 

17 Hip joint angle during standing         27 

18 Model of gait training on a treadmill with PBWS      30 

19 Procedures of the study          31 

        



 xiii

ABBREVIATIONS 

 

ADL   Activity daily living 

AFOs   Ankle foot orthoses 

ATP   Adenosine triphosphate  

CP   Cerebral palsy 

GMFM  Gross motor function measure 

HR   Heart rate 

MWS   Maximum walking speed 

PBWS   Partial body weight support 

PCI   Physiological cost index 

VO2   Oxygen consumption 

V   Velocity 

M   meter 

Min   minute 

FWS   fastest walking speed 

VE   net ventilation 

RR   respiratory rate 

RER   respiratory exchange ratio 

FAC   Functional Ambulation Categories 

FW   Forward walking 

BW   Backward walking 

LE   lower extremity 


