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��������	
�����
��
�����

�

���

������������������� �!�"� #���#���� #�$�����%�!&����������� ���'� ��� (�)� ����*��!��+��%����*������ ��!�+���� ��*+�������*��!� #��� ������$����� �,�+�������#$����*$������������!� ��� ��� ���'� ��� ��*�����&��+����$��$�����*��� ��� (�-�!������ ��� ������%� ���%�$����*��$�#���%��� ����*��!��+��%����*������ ���$����������.� ��%%��� ��)�$����%����*������ ����'��&�� ���� ��*���(�/�������$%�0�����1)23�,�����'�%�������������%����#$����������� �!�"� #�*��������������,��"� #�� ������%� ���%�����(�4���1)23��������%�!� ��+��'��� ����*���%��&�%��+�&$���'��� ����&�$��'�%����+����%�!����(�5$������� '����#���� ��*���������� ��*���$�����%�!&��������������������� ������6$����(�7����#$������������������������ �!�"� #�*����������������������� � �����*$�������8�%������ (�4�����+���!������������������*�����1)230������������������ ���%����&��$���������#$����*���������� �!�"� #0���6$������8�%������ (�9:;� <=>=?@?A=�BC�D=EFG�HEIHBD?�4����$�������*���������������,�������� �$�������������*���$������ '����#��� #���������� � #�&��� ��$�����%�!&��������������������� �*������%��� �,����3J0����������������*���� *��!���� �,���� �������%� ���%�����0�� �������'�%������� ����*��!��+��%����*������ ����%(�4���������������������������*�%%�,� #�6$����� �K�L�7����������������� ��*���$�����%�!&��������������������� �*������%��� �,����3JM�L�N�������������$!� ����%� "�&��,�� ���������� �*���� �$�����%�!&����������������� #��������� �� �����**���0�� �������$���!��!���$���$������������!� �������**���M�L�N����� ����� �!� �%��$���$����� �����%������$������������&��$�����%�!&���������M�L�7����#$���������������� �!�"� #��*����$����� �%������������� �/$����%���,�� ��������&� #�$�����%�!&���������M�L�7��������������+���!������������������*�����1)230�� ���� �����1)23�&��$����,������ *��� ���� ��%� ���%��������������%����*+��� ����*��!��+M�L�)�,��� �����1)23�&�����%����� ��%� ���%���������M�9:9O�PQR?S=TU?D�BC�=V?�FBS=BI>W�HIBXI>@�N ������ �������������������6$����� ���������&�'�������&Y����'����*�������������%����#��!����K�Z(�4���+���!�����%%+���'��,�����%������$���[� 4���8�%������������� �%��� ���**�����*�$�����%�!&��������������������� �*������%��� �,����3J�[�4����� ��*+�� +�%� "��&��,�� ���������� �*���$�����%�!&��������������������� 0�������� #��������� �� �����$���!���*�������������0�� ���$���!��!���$���$����[�4����� ��*+��*�� +���� ����� �!� �%��$������$����,�� �������&� #�$�����%�!&����������$����� ��$&%���������������
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Orthosis 

Anatomical focus/Art icular joint 

Primary purpose 

Immobilisation Mobilisation Restrictive Torgue transmission 
Stop motion at Apply forces to ga in Prevent motion in Transfer movement 
specific joint motion either one direction at torque created in 

passively or as a specific joint while one jo int to another 
dynamic movement allowing motion in joint d istal or 

assist other direction proximal 
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�JKL�M������ N �OP�����Q KRS�T�RU�OKVLMVW�� �

C 
0 

·;; 

"' u 
..:: ·;; 
C 
GI 

"C 

Ill) 
C 
'i: 
GI 
GI ... 
u 

II) 

"C 
GI 

"C 
:::, 
u 
C 

Records identified through database 

searching (n = 809) 

(Cochrane Central Register= 2, Medline = 121, 

CINAHL = 58, Embase = 193, SCOPUS = 253, 

Web of Science = 182) 

1 

Additional records identified through 

other sources 

(n =0) 

l 
I 

Records after duplicates removed 

(n = 449) I 

Records screened 

(n = 449) 

Full-text articles 

assessed for eligibility -

(n =38) 

, 
Studies included in 

qualitative synthesis 

(n = 16) 

Records excluded 

(n =411) 

Full-text articles excluded, (n = 22) 

Non CP population (n = 3} 

_. Non rigid material, cast or unclear (n = 4) 

Non-experimental/non-observational study 
(n=3) 

Abstract only/ Conference proceedings/ Full 
article not available (n = 7) 

Not in English (n = 4) 

Effect of orthosis not aim of study (n=l) 
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YUiXWji�k �hYUiXWj
i�lYm�W �

nY�opqYXrWjoYp�lYm�
hYUiXWji�hYUiX

Wji�hYUiXWji�
VsXjpiX�[\]]t_� àbcdefg�gbfg��h
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�x̀TU�

yvTUx̀aÙmv�
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��
gh�i�j�

h̀WovxT�Xn�R��S̀WUT\�
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tuq_e�
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Chapter Three 
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Health condition 
Cerebral Palsy 

l l 
Body Structure and Function Activity 

Hypertonicity; Spasticity; Range ~--- Grasp/Release; Manual ~--- Participation 
of motion; Muscle contracture; dexterity; Task-specific 

Musculoskeletal movement intervention 
T 

T 
T 

I I 
I __________________________ ...L __________________________ I 

I 
r----------------~----------------, 

Environmental factors 
Research protocols 

I 
I 

Persona I factors 
Goal achievement 
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Chapter Four 
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(7) 

---
(6) (6) 

(4) (4) 

(3) (3) 

(2) (2) 

(1) (1) 

I I 
-5 -4 -3 -2 -1 0 +l +2 +3 +4 +5 

Guides the least Guides the most 
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\VT�]VTU[_X\VT�XYU�VUUT�â
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[S_X�

Fdbc<\ �<u�IF;L�
;bd<\ �g�I<L�

dbe;\ �;<�I;L�
qPwqw�

NhP�|V̂ nZUTpU�̂a�\V\X̂o
z�\VT�~SVU_ŜẐpz�
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qPqO�hj�sqt�
F;bd=\ �=c�IF=L�

}qPNw�Ni�s}ht�
qPNqr�



��������	
�����	�
�
�����
��������������
�����
��
��

�����������
���
�����
��

�������������
������������

��

���

�
����� �!�

����� �"�
����� �#�

�
$�%�&'()�%���)&)*�%�

+,%�� )�-�*.�� /$�%� �� 0�(1)2�+,%�� )�
-�*.�� /$�%� �� 0�(1)2�+,%�� )�

-�*.�� /$�%� �� 0�(1)2�+,%�� )� 0� 3�*�)�
456�789:;<9=;�>?@A�:>�BC

;?DE=?<�;CFE=�:=G�>?8H98I
�

J6KL�M�NOP�
J6Q4�5R�N5P�

,ST!U: �"V�/,!2�
J65QL�

46�7A9�>9W98E;I�CX�>Y:>;E
@E;I�

,ST""�"Z�/,!2�
ST[V�!!�/!2�

ST"\�!U�/!2�
J65QL�

]6�̂C >>�CX�Y:>>EW9�8:=H9
�CX�<C;EC=�

STVZ: �!"�/!2�
56R]�O�NRP�

565K�Q�N4P�
J65RL�

OJ6�_@@9>>�;C�89>C?8@9>�X
C8�>YDE=;�X:̀8E@:;EC=�

a56ML�4L�NaRP�
aO6J]�4L�NaRP�

,!T"b: �#V�/,#2�
J65O�

R6�7A9�>9W98E;I�CX�GI>;C
=E@�;IY9�<CW9<9=;>�

aJ6JO�O5�NJP�
J65L�5M�NJP�

,STU#: �"b�/,!2�
J65O�

5L6�cC;9=;E:D�XC8�>YDE=;�;C
�E<Y9G9�X?=@;EC=�

56J5�K�NOP�
J6L4�5J�NOP�

ST"U: �!b�/S2�
J65JO�

M6�dYY98�DE<̀�=9HD9@;�
aJ6MM�4O�NaOP�

,STZU: �"V�/,!2�
a56O4�4R�Na4P�

J65JO�
5K6�cC;9=;E:D�XC8�>YDE=;�;C

�E<Y8CW9�X?=@;EC=�
564M�R�N4P�

"TSZ: �!�/V2�
56R�R�N4P�

J6JMR�
4R6�_H9�CX�@DE9=;�

,!T#: �#U�/,#2�
aJ6KR�OM�Na5P�

aJ6]5�OL�Na5P�
J6JLM�

5J6�c89>9=@9�CX�Y:E=�
5�L�NOP�

J6K�5O�N5P�
ST"\�![�/S2�

J6JLL�
5]6�e? 889=;�D9W9D�CX�A:=G

�X?=@;EC=�
56RL�O�NRP�

ST\[: �b�/"2�
56R4�4�NRP�

J6JKK�
4J6�f:>9�CX�@:89�:=G�A:=G

DE=H�XC8�@:89HEW98>�
aJ655�O4�NJP�

,STVU�"U�/,!2�
J65�O5�NJP�

J6JK]�
546�g9@ C=G:8I�<?>@?DC>h

9D9;:D�@A:=H9>�
J6JR�OJ�NJP�

J6]R�54�N5P�
J64L�54�N5P�

J6J]5�
4Q6�7A9�@DE9=;i>�Y98@9EW9G

�>?@@9>>�C8�X:ED?89�jE;A�Y
89WEC?>�>YDE=;�?>9�

aJ6R5�O]�Na5P�
aJ6MQ�4R�Na4P�

aJ6QM�OK�Na5P�
J6JQ�

O]6�k9:D;A�Y8CX9>>EC=:D�89
l?9>;�XC8�:�>YDE=;�̀ �

a56JQ�44�NaOP�
a5645�4]�Na4P�

a56QQ�4]�Na4P�
J6JRO�

O46�c8CXE@E9=@I�E=�>YDE=;�X
:̀8E@:;EC=�̀ �

a56]L�4K�NaRP�
a56RM�4K�NaRP�

a56MK�4M�NaQP�
J6J4M�

4K6�gYDE=;�;CD98:=@9�̀ �
J6K]�5J�NOP�

J6R�5]�N5P�
J6]�55�N5P�

J6JO4�
L6�m? >@D9�j9:h=9>>�̀�

a56JK�4R�Na4P�
aJ6K]�4J�NaOP�

aJ6M�44�NaOP�
J6J5]�

4O6�_@ @9>>�;C�X?=GE=H�XC8
�;A9�>YDE=;�̀�

aO655�4M�NaQP�
aO65O�4M�NaQP�

a56L]�4L�NaRP�
J6J5R�

4M6�7A9�@DE9=;�j:=;>�;C�@A
:=H9�;A9�DCCh�CX�;A9E8�:8<

�:=G�A:=G�̀�
aJ6LM�45�NaOP�

aJ6M5�44�NaOP�
aJ6KQ�4J�NaOP�

J6JJQ�
n
��o���p�q�q�o�rs t�����
��

���u������
��
�������p�q�qv
��n�����������
�������
��

�������������������������
�����
����������w��������
�


���rx t�����
�������

����
���������������y���������

�����
������
���������
������

�
�������
���������������
���
�

���������



��������	
�����	�
�
�������������������
�����
��
�������������
���
�����
��
�������������
��������������

���
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23. Proficiency 32. Access to 26. Health 
insplint funding for the prnfessional 

fabrication splint request fora 
splint 

.. ~ .. ~ 
25. Evidence in 20. Access to 
the literature resources for 

to support the splint 
use ofa splint fabrication 

9. Upper limb 
neglect 

-2 -1 
@ ~ -~ 12. Impact of 4. The severity 

splinting on ofdystonic 
sensory input type movements 

to the hand 

a. Muscle 34. Age of 
weakness client 

7. Atypical 35. The 
movement client's 

patterns perceived 
success or 
fa ilure with 

previous splint 

39. The client 27. The family 
wants to change is able to 

the look of ensure follow 
their arm and up appointments 

hand are kept -~ 31. Treatment 
suchas 

Botulinumtoxin 
and surgery 

19. Ability to 
grasp and 

release 

0 
124. Success and 

failure with 
previous splint 

prescription 

0 ~ 
11. Skin 
hygiene 

30. Ease of 
care and 

handling for 
caregivers 

15. Wrist, 
fingerand 

humb movement 
in relation to 
each other 

during a task 

1 .. ~ 
18. Potential 
for splint to 

impede function 

21. Knowledge 
of anatomy and 

kinesiology 

0 ~ 
10. Presence of 

pain 

Legend 

0 
3. The severity 

ofspasticity 

0 
14. Potential 

to cause harm 

5. loss of 
active range of 

motion 

13. Secondary 
musculoskeletal 

changes 

@ 

1. The position 
of the wrist 

37. Splint 
tolerance 

o Distinguishing statement at P < 0.05 

Ill Distinguishing statement at P < 0.01 

0 
2. The position 

of thethumb 

29. The 
client/carer is 
able to follow 

th, 
ecommendations 
for wearing the 

0 ~ 
28. The 

client/carer 
will put the 

splinton 
correctly 

.. ~ 
22. Knowledge 

of 
pathophysiology 

of cerebral 
palsy 

..,. z-Score fo r the statement is higher than in all of the other factors 

..,. z-Score for the statement is lower than in all of the other factors 

@ ~ 

33. The carers 
recognise and 
understand the 

need for the 
splint 

6. Loss of 
passrve range 

of motion 

17. Potential 
for splint to 

improve 
funct ion 

4 

16. Current 
levelof hand 

function 

.. ~ 
36. The client 
is wi lling to 

wear the splint 

38. Client's 
goals 
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-5 

32. Access to 
funding for the 

splint 

-4 

20. Access to 
resources for 

sp llnt 
fabrication 

23. Proficiency 
in splint 

fabrication 

-3 

26. Health 
professional 
reQuest for a 

splint 

I•• 
27. The family 

is able to 
ensure follow 

up appointments 
are kept 

35. The 
client's 

perceived 
successor 
failure with 

previous splint 

-2 -1 

39. The client 34. A9e of 22. Knowledge 37. Splint 18. Potential 
wants to change client of tolerance for splint to 

the look of pathophysioloqy impede function 
their arm and of cerebf"al 

hand palsy 

... ... o • 0 ... 
29. The 28. TIie 14. Potential 11 . Skin 16. Current 

dienUcarer is clienUcarer lo cause harm hygiene level of hand 
able to follow will put the function 

the splint on 
ecommendations correctty 
for wealing the ... I•• 0 1•~ 

24. Success and 33. The carers 12. lmpactof 31. Treatment 19. Ability to 
failure with recognise and splinting oo such as grasp and 

previous splint understand the sensory input Botu1inum toxin release 
prescription need for the to the hand and surgery 

splint 

o• I•~ 
8. Muscle 30. Ease of 21 . Knowledge 13. Secoodary 1. The position 
weakness care and of anatomy and musculoskeletal of thevnist 

handling for kinesiology changes 
caregivers 

.. 
25. Evklence in 4. The seventy 10. Presence of 

the literature ofdystonic pain 
to support the type movements 
use of a splint 

I• ~ 0 ~ 
9. Upper limb 36. The client 3. The seventy 

neglect is wilting to ofspaslicity 
wear the splint 

1•~ 
7. Atypical 
movement 

patterns 

Legend 

o Distinguishing statement at P < 0.05 

• Distinguishing statement at P < 0.01 

~ z-Score for the statement is higher than in all of the other factors 

• z-Score for the statement is lower than in all of the other factors 

0 ~ 
2. The position 

of the thumb 

·~ 15. Wrist, 
finger and 

thumb movement 
in relation to 
each other 

during a task ... 
38. Clienfs 

goals 

4 •~ 
5. Loss of 

active range of 
motion 

6. LOSS Of 
passive range 

of motion 

·~ 17. Potential 
for splint to 

improve 
function 
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23. Proficiency 32 . Access to 26. Health 
in splint funding for the professional 

fabrication splint request fora 
splint 

.... .. .. 
25. Evidence in 20. Access to 

the literature resources for 
to support the splint 
use of a splint fabrication 

9. Upper limb 
neglect 

-2 -1 .... I• .. 
12. Impact of 4. The severity 
splintini;i on of dystonic 

sensory input type movements 
to the hand 

8. Muscle 34. Ageof 
weakness client 

7. Atypical 35. The 
movement dient·s 

patterns perceived 
successor 
failure with 

previous splint 

39. The d ient 27. The family 
wants tochan1:1e is able to 

the look of ensure fonow 
their arm and up appointments 

hand are kept 

I• .. 
31 . Treatment 

sueh as 
Botulinum toxin 

and surgery 

19. Ability to 
grasp and 

release 

0 
24. Success and 

fa ilure with 
previous splint 

prescription 

o .. 
11. Skin 
hygiene 

30. Ease of 
care and 

handling for 
caregivers 

15. Wrist, 
fin1:1erand 

humb movement 
in relation to 
each other 

durinQ a task 

I• .. 
18. Potential 
for splint to 

impede function 

21. Knowledge 
of anatomy and 

kinesiology 

0 .. 
10. Presence of 

pain 

Legend 

0 
3. The severity 

ofspasticity 

0 
14. Potential 

to cause harm 

5. Loss of 
active range of 

motion 

13. Secondary 
musculoskeletal 

changes 

.. 
1. The position 

Of the wrist 

37. Splint 
tolerance 

o Distinguishing statement at P < 0.05 

• Distinguishing statement at P < 0.01 

2 
0 
2. The position 

of the thumb 

29. The 
dient/carer is 
able to follow 

tne 
ecommendations 
for wearing the 

0 .. 
28. The 

Client/carer 
wrn put the 
splint on 
cooectty 

.... 
22. Knowledge 

of 
pathophysiology 

of cerebral 
palsy 

.. z-Score for the statement is higher than in all of the other factors 

.. z-Score for the statement is lower than in all of the other factors 

.... 
33. The carers 
recoi;iniseand 
understand the 

need for the 
splint 

6. Loss of 
passive range 

of motion 

17. Potential 
for splint to 

improve 
function 

4 

16. Current 
level of hand 

function 

.. .. 
36. The client 

is willinQ to 
wear the splint 

38. Cllent's 
goals 
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I 
Viewpoint 1 

Paten tial effect of the 
orthosis 

Improve or impede 
~ ~ 

f unctio n 

Evidence in t he 
~ literature to support ~ 

use of a splint 

~ M anage pa in ~ 

Maintai n skin 
~ ~ 

hygiene 

Client's goals 

Viewpoint 2 
Biomechanica/ 
presentation 

Loss of passive and/ 
or act ive ra nge of 

mot io n 

Wr ist, finger and 
thumb movement 

Wrist and thumb 
posit ion 

Ab ility to grasp and 
release 

-

-

-

-

I 
Viewpoint 3 

Client/therapist 
relations hip 

Client wil l wear 
orthosis 

Carers understa nd 
orthosis need 

The orth osis wi ll be 
put on correctly 

Therapist knowledge 
of pat hophys1o logy 

of CP 
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Phase 

D 

a 

a 
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0 

e 

C 

0 

n 

A 
n 
a 
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Stage 

CQ!'.XQ!.n:se de¥el QQ~ nt 
Development of a body of information 

from anysoorce related to the stOOy topC 

... 
Q~eklpmeot oft he Q sample 

A set of statements cr- stirruli draw n from 
the conc01.r se representative of the 

major ideas of tre st uc!ttopic 

... 
Selectionofthe garticiR!1nt set 
Participants chosen to scrt the 

statements based en their relevance to 
tre aim of the study 

• fuQniog 
Sorting of statements. 

The sorting isdene against a set of 
specific instructions 

• Factor analysis 
Analysis of the number of differe nt ways 
the statements have been organised D{ 

tre partic ipants 

• 
lnt err;r:etation 

Interpre ting and nam ing tre collective 
viewpoints derived from the data 

Q Method ology 

Reflection 

. A d ear forused topic was essential to the development of the corcourse 

1-------+ . Interviews of experts in tre field adled to the richness of informat ion on t he 
topic and were ccrnbined with infcxmatioo from published literatu re . There \.Vere no guide lines as to ho.v to refine the concourse or select the 
statements . The research team st ru:tured t he information in thecoocourseto repre sent all 

1-------+ aspect'> of the I CF-CY*as it pro.,i ded a theocetica l frame of reference . A focus group of occupational therapist s refined the structured infonnat ion 
and de'.ebped statements representa tive of the concourse . Pibting of the statements was essential to ident ify simaarity of- statements, 
readability, redundant statements and burden of sorting (i.e. t m e) 

. The select ion of occupational therapists to cofll)lete sorti rg the statements 

rL w as the most straightforward oomponent of the process . The rumber of statements and the oonfiguration of t he quasi-normal~ 
d istributed sortirg grid was d riven by the refi nement of statements . The rumber of partic ipants required, as reix>rted in the 6terature varted from 
20 to 60, so a 1 :1 ratio of partcipants to statements was emPOfed 

n--+ . Face to face sort ing with the researcher a llowed inmedate clarificatien cl 
instru::tions . A d ear sortirg grid witOOut cdm.rs is recommended for the sorting task to 
elin inate cenfusion with, or imPied emphasis OJ ring, sorting . Variability in the existing literature and published studies pr<>1 ided litde 
guidarce 

~ . Selection of factors to retain for factor ana~sis was a challenge . The specific Q methcxlobgy softv..iare (Ken Qanalysis) was intuit ive to use ard 
allowed q., ick analysis of different combinations of the number of factors 

. Selection of t he number of viewpoints was based en i nterp-etation of 

l...r---+ perceived cdlectiveviewpoints . All o utput created by the software was crit ical to consider when dec:xiirg the 
num ber of, ard interpretirg and naming, the viewpoints deri'-Rd from the data 
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Ste g one 
A correlat ion matrix is created to show corre lat ions between the 

ind ividual Qsorts. 

Stegtwo _____. A princi pie component analysis extracts t he number of d ifferent 
ways the Q sorts are organised together. 

Ste g th ree 

---. Selected factors are retained and rotated . Rotations are completed 
to simplify interp retation and to see how variables are grouped 

together. 

Steg fo ur 

_____. Q sorts t hat significa nt ly load onto each ind ividual facto r (factor 
loading) are identified (load i t"€ is cons idered significant with a value 

approximately two t imes the standard e rror of each sort). 

Steg five 

~ 
A factor score is calculated by averagi t"€ the statement score given 

to a statement by the Q sorts load i t"€ on the individual factor. Factor 
scores are standard ised to reflect z-scores . 

Steg six 
Representatil.€ Q sorts for each factor a re created by ranking the 

--+ largest positive to largest negatil.€ z-scores. This results in a 
representative sorting gri d, w it h the statements placed in their 

averaged o rder, for each factor or viewpoint. 
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1. The Neurological Hand Deformity Classification 

1.1 Introduction 

Active movement of the wrist and hand involves a complex interaction of intrinsic 
and extrinsic musculature. For people with neurologically-based impairment, an 
imbalance of muscle activity drives the pattern of wrist and hand deformity (Wilton, 
2013). Even though impairment is unique to each individual, hand deformity tends 
to follow characteristic patterns (Wilton, 2003, 2013). 

The primary purpose ofany classification tool in health care is to discrim inate between variat ions in the 

p resentation of a health condition at a parti cular point in time (Kirshner & Guyatt, 1985; McConnell, 

Johnston, & Kerr, 2011; Rosenbaum, Eliassen, Hidecker, & Palisano, 2014; Rosenbaum et al., 1990). 

The Neurological Hand Deformity Classification (NHDC) is framed within the body functions and 

st ructure domain of the International Classifi cation of Functioning Disability and Health (ICF) (World 

Health Organization, 2001). Thus, t he NHDC is an impairment-based classification designed to 

categorise hand deformity. The NHDC was developed to classify deviation or loss of wrist and hand 

movement attributed to changes in body structure of the affected upper limb(s). It is designed for 

use with clients of any age across all neurologically-based upper limb impairments. The application 

of the NHDC is not limited to a specific d iagnosis, but has been predominant ly used by the authors 

in clin ical practice w ith children and adults with cerebral palsy. 

Note that the NHDC is not an assessment of the details of hand function or even of impairment. 

Classification is made according to observed wrist and hand movement. The NHDC consists of 

two extension categories (E1 and E2) and five flexion categories (F1 to FS). D ifferentiation between 

t he categories is determined by w rist posit ion and wrist and finger movement. 

1.2 Purposes 

The purposes of classifying hand deformity using the NHDC are: 

• To faci litate observation and analysis of the anatomical and biomechanical components of 

neurologically-based wrist and hand deformity. 

• To identify t he primary factors causing t he dynamic presentation of the deformity during active 

w rist and hand movement. 

• To provide a framework for therapists to consider intervention options based upon the dynamic 

pattern of movement observed. 

The NHDC is intended to categorise wrist and hand movement in action; assist identification 

of structures driving hand deformity; guide clinical assessment; and enhance clinical decision­

making regarding the use of upper limb o rthoses as part of the overall management of upper limb 

impairment. 
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1.3 Background 

Classifications of patterns of wrist, finger and thumb deformities were originally developed by surgeons 

to select the most appropriate surgical intervention for individual patients (House, Gwathmey, & Fidler, 

1981; Tonkin, Freitas, Koman, Leclercq, & Van Heest, 2008; Tonkin, Hatrick, Eckersley, & Couzens, 

2001; Zancolli, 2003; Zancoll i & Boyes, 1979; Zancolli, Goldner, & Swanson, 1983; Zancoll i & Zancolli, 

1981, 1984, 1987). Zancolli (2003) classified a child's 'spastic hand', into one of three groups, based 

upon observation of degree of wrist flexion required to produce voluntary release of the fingers. 

Flexion contracture of the wrist and or fingers is corrected through surgical techniques based on 

the classification level observed. House et al. (1981) developed a thumb deformity classification, 

with d ifferent static and dynamic components of thumb deformity described in four levels. Surgeries 

to address thumb deformities in different levels of the House classification included release of 

contractures, augmentation of weak muscles and skeletal stabilisation (House et al., 1981). However, 

since the function of the thumb is related to the position and stability of the wrist, the thumb deformity 

may be worsened when the wrist is placed in a more functional position (House et al., 1981 ). Therefore 

correction of thumb deformity must take into account deformity in t he proximal joints, particularly the 
wrist (Tonkin et al.,2008). 

Establishment ofthe validity and reliability of t he Zancolli and House classifications was not undertaken 

by the authors of the classifications. Klingels et al. (2010) established inter-rater(=0.95) and test-retest 

reliability (=1) of the Zancolli classification, and inter-rater(= 0.73) and test-retest re liabi lity(= 0. 7 4) of 

the House classification, as part of a clinical test battery to assess upper limb impairment in children 

with hemiplegia. 

Limitations were identified in the use of these surgical classifications to facilitate appropriate therapy 

treatment planning (Georgiades et al., 2014). The Zancolli classification is limited to patterns of wrist 

flexion deformity and does not include extension deformities, nor does it encourage t he observer to 

consider the contributions of extrinsic and intrinsic finger and thumb musculature when describing 

deformity patterns. The House classification describes thumb deformity without reference to 

wrist position, whereas in surgical practice t he wrist posit ion and its impact on thumb deformity is 

considered prior to surgical intervention (House et al., 1981; Tonkin et al., 2008). A thorough search of 

the literature fai led to yield instructions or guidelines for use of these classifications. 

The Neurological Hand Deformity Classification (NHDC) was developed by Judith Wilton, occupational 

therapist, in recognition of limitations in the use of surgical classifications. The NHDC differs from 

these other classifications by observing dynamic movement of the whole hand and thumb, including 

flexion and extension deformities with concurrent thumb deformity. Clinical observations of consistent 

patterns of wrist and hand deformity during funct ion in clinical practice (Georgiades et al., 2014; 

Wi lton, 2003, 2013), the surgical classifications of spastic hand deformities in the wrist and fingers 

(Zancolli, 2003; Zancolli & Boyes, 1979; Zancolli et al., 1983; Zancolli & Zancolli, 1981, 1984, 1987) 

and patterns of thumb deformity (House et al., 1981) were utilised in the development of the NHDC. 
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1.4 Psychometric properties 

The usefulness of measurement tools in decision making and clinical research depends on whether 

clinicians can rely on the generated information as accurate and meaningful (Portney & Watkins, 

201 SJ. Both reliabi lity (the extent to which a tool is consistent and free from error) and validity 

(assunng the tool measures what it is intended to measure) are essential considerations when 

selecting a tool to use (Portney & Watkins, 2015). An initial re liability study of the N HDC has been 

published (Georgiades et al., 2014), and demonstrated high levels of both inter-observer and intra­

observer reliabi lity (=0.87 and =0.91 respectively). Further testing of the psychometric properties 

o-f the NHDC is currently being undertaken to p rovide additional evidence about construct validity, 

test-retest and inter-rater reliability. 

Figure 1: Live classification of a client's righ t hand deformity using the NHDC. 
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2. Administration of the Neurological Hand Deformity Classification 

2.1 General instruction 

Classification of hand deformity is determined by observing the client's wrist and hand in action 

during movement towards and attempted grasp and release of objects as described in Section 4. 
The classification is based upon the analysis of active wrist and finger movement in relation to 

the extended or flexed position of the wrist. The extended o r flexed wrist posit ion is determined 

from a neutral (0°) wrist position as seen in Figure 1. 

F 
L 
E 
X 
I 
0 
N 

Figure 1: Guideline for wrist position 

The pattern of wrist and hand movement is the focus of the classification regardless of success or 

t he effectiveness of grasp and release. The procedure to classify hand deformity using the NHDC is 

t he same in e ither a clinical or a research context. 



��������	
�����
�������������������������
���������������
��������
�
���
���

�� �
�

The Neurolo_ ical Hand Deformi Classification Manual 

Garbellini and Wi lton 

2.2 Real time classification or video recording 

Classification of hand deformity can be made either at the t ime of live cl inical observation or 

completed at a later t ime from recorded footage. Regardless of the t iming of classification, it is 

recommended t hat t he client's wrist and hand movement be recorded. Footage of t he individual 

client's wrist and hand movement allows comparison of the details of their movement over time. 

2.3 Number of attempts 

Observation of three attempts of wrist and hand movement in action may be required to make a 

classification. If there is variation in the different attempts of movement, classif ication is based upon 

t he most consistent movement described during the three attempts. 

2.4 Classification for young children 

For young children observation of the wrist and hand movement in action wi ll be elicited through 

p lay. If the young child is not cooperating, consider slowly demonstrating t he action t hat you want 

the child to complete, engage the child in a game or ask the parent to demonstrate the action. The 

non-involved upper limb may need to be gently restrained to encourage movement of t he limb for 

classificat ion. 

2.5 Clients with limited or no active movement 

If the client is unable to approach, grasp or re lease the object on the table, the therapist must create 

a situation where attempted action of wrist and hand movement can be elicited and observed. 

This may be achieved by asking a parent or carer to present the object to the child. Observe any 

attempts of active movement noting t he posit ion of t he w rist to determine classification level. If 

there is no active w rist or finger movement, the client wil l be classified as an E2 o r FS depending on 

wh(lt h(lr th(l wri$t i$ in an (lxtMd(ld or fl(lX(ld po$ition. 
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3. Set up 

3.1 Position of client 

Figure 2: Position of client sitting at table 
for classification of right side 

Garbellini and Wilton 

Figure 3: Position of client in supported 
seating system for classification of left side 

The client is seated in a chair at a table (see Figure 2). The size of the chair must be such as to 

allow the client to have their feet o n the floor and their bottom at the back of the chair. The table 

top should be approximately at waist height. If the client is not able to sit independently without 

support they can remain in a supported seating system (see Figure 3); sit with support from a 
therapist or carer; o r where appropriate sit on the lap of their parent or carer. 

3.2 Objects to elicit wrist and hand movement 

It is essential that objects of an appropriate shape and size are used to elicit movement of the 
wrist, fi ngers and thumb. The object should be spherical in shape and approximate ly the size of the 

client's fist. Examples of objects (an apple and a ball) used to e licit wrist and hand movement a re 

pictured in Figure 4 below. 

Figure 4: The use of spherical objects (apple and ball) to elicit wrist and hand 
movement for classification using the NHDC. 
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3.3 Position of object 

The object is placed at a forearm's distance from the edge of the table in the midline in front of the 

client. A "forearm's distance" is the d istance from the cl ient's elbow to wrist crease. The position 

of the object is important to avoid excessive reach. If the object is too far away, movement of the 

shoulder, elbow and forearm can compensate for a lack of wrist and finger motion. 

If t he client is in a supported seating system with a tray, the object can be placed on the t ray (see 

Figure 3). If the client is sitting with support from a therapist or carer the object should be placed on 

a stable surface in front of them. 

3.4 Position of camera 

If the client's wrist and hand movement is to be videorecorded, the camera is placed one metre 

from the non-classified side of the client. The camera height should be level with table surface 

height. The camera zoom is used to focus on the wrist and hand. The w rist and thumb must be 

visib le to capture the wrist and hand movement in action (see Figure 5). 

Classified 
arm 

~~ 
4) ~ 

Figure 5: Position of camera (classifying left hand deformity) 

3.5 Instructions 

Camera placed opposite 
the classified arm 

Once the client and camera are correctly positioned, place the object in front of the client. Ask the 

client to start with their hand on the edge of the table/tray in front of them before asking them to pick 

up and put the object down. This action may be repeated three t imes so that a consistent classification 

of hand deformity can be made. It is appropriate to explain to the client that you are only observing 

how the client's wrist and hand muscles work together, not how successful they are in grasping and 

releasing the object. 

3.6 Important points to remember 

• It is the observation of wrist and hand movement in action that is important. 

• Objects are used to el icit movement. 

• Objects, as pictured in Figure 4, may be substituted with similar objects provided the objects 

used do elicit the movement required to classify hand deformity. 

• An extended or flexed wrist position is taken from the neutral wrist position of Cf', as pictured in Figure 1. 

• The success or type of grip observed is not relevant for classification. 
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4. Determining classification level 
The following observations of the client's wrist and hand movement guide classification and help 

d ifferentiate between levels: 

4.1 Wrist movement 

• Is active w rist movement present? 

• Is passive wrist movement p resent? 

• Is movement into wrist extension achieved t hrough force of the hand on the object? 

• Is movement into wrist extension driven by t ight finger flexors when grasping/attempting 

to grasp the object? 

4.2 Wrist position 

• Does the wrist flex past neutral (Qo)? 

• What is the wrist position during finger movement? 

• Is the maximal degree of wrist flexion greater t han 200? 

• Does t he wrist remain in a static posit ion of flexion or extension? 

4.3 Finger movement 

• Is there active finger f lexion and extension? 

Once t he movements have been observed the hand deformity classification can be determined 

and documented. Figure 6, 'Wrist and finger movement considerations of the NHDC' decision 

t ree in Section 5 is designed to guide hand deformity classification. Figure 7, 'Distinction between 

classification levels' in Section 6 is designed to help observers understand how to differentiate 

between the categories of the classification. 

If there is a variation of wrist position during observation o f the client's movement, the maximum 

degree of wrist f/exion observed at any stage of the movement determines the classification. 
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6. Distinction between classification levels 

F 
L 
E 
X 
I 
0 
N 

Note: 

F1 

F2 

F3 

F4 

FS 

Wnst extension 
Minimal to no active wrist movement 
Minimal to no active finger movement 

Wnst extension 
Active wrist extension 

Active finger extension and flex1on 

Wnst flex1on :s 20° 
Active wnst extension 

Active finger extension and flex1on 

Wnst Oexion > 20° 
Active wrist extension 

Active finger extension and Oexion 

Wrist Oex1on > 20° 
Wrist extension powered by finger flexion 

Active finger extension and Oex1on 

Wrist Oex1on > 20° 
Wnst extenSton absent 

Active finger extension and flex1on 

Wrist Oexion > 20° 
Minimal to no active wrist movement 
Minimal to no active finger movement 

Distinction between E2 and E1 
Wrist is in extension in these levels. 

Levels are differentiated by active finger movement: 
Present (E1) or Minimal/Absent (E2) 

Distinction between E1 and F1 
Active wrist and finger movement is present in each of these 

levels. Levels are differentiated by lhe direction of wrist 
movement: Extension (E1) or Flexion (F1) 

Distinction between F1 and F2 
Active wrist and finger movement is present in each of lhese 
levels. Levels are differentiated by degree of wrist flexion: 

:s 20° (F1) or> 20° (F2) 

Distinction between F2 and F3 
Wrist is in >20° flexion in each of these levels. 

Levels are differentiated by how wrist extension is powered: 
Actively (F2) or Tight finger flexors during grasp (F3) 

Distinction between F3 and F4 
Wrist is in >20' Oexion in each of these levels. 

Levels are differentiated if wrist movement is: 
Present towards extension (F3) or Absent (F4) 

Distinction between F4 and F5 
Wrist movement is absent in each of these levels. 

Levels are differentiated by active finger movement: 
Present (F4) or Minimal/Absent (F5) 

Even though the success or type of grip is not needed for classific,,tion, success of pickrng up the ob;ect is usually obseNed at levels El, 
Fl, F2 and F3. 
The ob;ect is usually presented to the client in levels E2 and FS. 
To be classified as F3, the movement into passive wrist extension must be independently generated by the force of the client's own hand 
on the object they are a!!empting to grasp and reloose. 
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7. Clinical reporting 
Having observed the cl ient's movement, a classification level (e.g . F2, F4 or E1) is recorded . The 

following are examples of how this information may be documented as part of a comprehensive 

report o r communicated to relevant people involved in t he client's care. 

F2 classification: 

The NHDC was used to classify (client's name) left hand deformity at an F2 level. (Client 's name) 

remained in wrist flexion during the approach, g rasp and release of objects and released objects 

to the table top with his/her wrist position flexed at 45°. During the observed movement (cl ient's 

name) demonstrated active wrist and finger extension on approach to the object. 

F4 classification: 

The NHDC was used to classify (cl ient's name) right hand deformity at an F4 level. Objects were 

p resented to (client's name) while seated in their supported seating system, which included a tray. 

On presentation of each object (client's name) extended his/her f ingers in an attempt to grasp the 

object. His/her wrist remained at 70° of wrist flexion. No active wrist extension or passive movement 

d riving wrist extension was observed. See the clinical example of a client classified with an NHDC 

level of F4 in sect ion 11 .1. In this case the information was used to prescribe an orthotic intervention 

as illustrat ed. 

E1 classification: 

The NHDC was used to classify (cl ient's name) right hand deformity at an El level. (Client's name) 

approached the object with thei r wrist in extension. Active finger flexion and extension was observed 

but the wrist remained in extension during grasp and release of the object. 

This structure can be followed for other levels of the classification. 

This information will be useful to: 

• Report the client 's wrist and hand movement in act ion during a task; 

• Maintain a record of the client's wrist and hand movement in action over t ime in a consistent 

format; 

• Use the reported information for comparison with information gained from future use of the 

NHDC; and 

• Prompt t he clinician to consider intervention strategies to match the client's current level of 

active movement, for example if the client is classified with an NHDC Fl level, bimanual therapy 

or goal directed training may be an appropriate intervention to consider. 
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8. Clinical application 
The NHDC is designed to guide consideration of the structures involved and enhance cl inical 

decision making in the management of hand deformity. The NHDC should not be used in isolation 

to determine intervention for a client with neurologically-based upper limb impairment. 

Table 1, "The Neurological Hand Deformity Classification" (Section 9) outl ines the structural and 

functional movement impairments associated with hand deformity. Identification of the dominant 

muscles and forces driving the pattern of deformity are considered and can be used to guide 

further clinical assessment and clinical intervention decision making. A comprehensive assessment 

is essential when considering any upper limb intervention. Assessment of upper limb impairment 

should include observation o f posture and movement patterns and measurement of passive and 

active range of motion (Wilton, 2013). 
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Type 

Associated 
thumb 
deformity 

Associated 
finger 
patterns 

Primary 
location of 
spasticity 

Muscles not 
effected by 
spasticity 

Contracture 

Functional 
deficit 

F1. 
Wrist flexion 
s_ 20', thumb 
adduction 

~ 
Not always present 
CMC Adduction 

Hyper exten,ion of 
PIP jo nt; 

FCU 
AP 

Wrist extensors 
Extrirsic & intrinsic 
finger flexors & 
exten.ors 

Thumb web space 

Nil 
limited thumb 
aoducticn 
comp-omising 
thumb span to clear 
object for grasp 

F2. F3. 
Wrist flexion Wrist flexion 
> 2r:f', active wrist > 20', wrist 
& finger extension 
extension powered by 

finger flexors and 
extenso~ 

~ ~ 
=3) ~ 

CMC adduction CMC adduction 
I\ICP exten~on MC?& IP vary 
IP hyper eX1ension 

Hyper exten,ion of Hyper exten,ion of 
PIP joints PIP jo nt; 

FDP &FDS FCIJ, FCR. PL 
AP. 1st DI FOP &FDS 

AP 

Wr,st& thumb Intrinsic 'inger 
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mu.culature 
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during finger flex on wrist extension 
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effective oppo,ition reversed tenodesi, 

act en 

F4. F5. E1. E2. 
Wrist flexion Wrist flexion Wrist extension, Wrist extension, --0 
s_ 2r:f', active finger finger flexion, finger movement finger flexion, 
flexion & minimal active powered by minimal active 
extension, wrist movement intrinsic muscle movement 
extension absent action 

~ 
::r 
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~ ~ ~ =3> 
~ =3) 
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10. Orthotic intervention considering hand deformity classification 
Once the primary structures causing hand deformity have been identified, therapists need to 

determine the course of intervention/s, with orthotic intervention being only one potential option. 

It is essential that orthotic intervention includes clear understanding and description of t he primary 

purpose of the orthosis (Garbel lini, Robert, Randall, Elliott, & lmms, 2017). 

The primary purpose of orthoses are outlined in Table 2 below. 

Primary purpose of orthosis Definition 

Immobilisation Stop motion at a specific joint 

Mobilisation Apply forces to gain motion, either passively or as a dynamic 

movement assist 

Restrictive Prevent motion in one direction at a specific joint, while allowing 

motion in another d irection 

Torque transmission Transfer movement torque created in one joint to another 

proximal or distal 

Table 2: Primary purpose of orthoses, as derived from Australian Hand Therapy Association (2012); Co/ditz 
(1996); Fess (2011); American Society of Hand Therapists (1992). 
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11. Orthosis considerations uti lising the N HDC 
Figure 8 identifies orthoses that may be considered for each pattern of hand deformity and is provided 

as a tool to facilitate therapists' clinical decision making. It is essential that the choice of orthosis is 

individually determined and goal directed. 

§ . Customised palm protectors and soft rolls 
• Wrist and hand mobilising orthosis with 

2 -----• '--wn- ·s_t_a_t n_e_u_tr-al_t_o_2_0'_of_ fl_ex-io_n_._M_C_P_s _ ___, neutral and IPs flexed to!: 20° and thumb 
abducted 

~ ­
•--
~ 

Note: 

• Wrist immobilising orthosis to sustain a 
neutral wrist to facilitate active finger 
extension and position the thumb in 
abduction and extension 

• Thumb CMCIMCP immobilising orthosis to 
position thumb in opposition during function 

- Mobilising orthosis for loss of passive range 

-Wrist immobilisation or restrictive (LYCRA®) 
orthosis to control wrist position to 
promote efficient finger opening and 
closing during function 

F 
L 
E 
X 
I 
0 
N 

- Goal specific wrist immobilisation orthosis to 
This is a guide for orthotic 
intervention. The orthoses 
presented for each pattern of 
deformity is for consideration 
of the treating therapist. The 
decision of intervening with an 
orthosis must be individually 
determined. 

3 

• --- --~ ~-ra-c-il~_ oo_e_ff_ic-ie_n_t _m_o_v~_ e_n_t _du-r-in-g-fu_n_ci_io-n~ -Wrist and hand mobilising orthosis if 
contraciure is present in Mist and finger 
flexors 

- Wrist immobilisation orthosis for function 
- Wrist and hand mobilising orthosis to 
address passive range of motion deficits When orthoses are referred to 

as mobilising, this is in relation 
to serial modifications made 
to static orthoses over time to 
maintain the position at the 
end range of the elastic limit of 
tissues to resolve contracture. ~ ----+ V:J ..._ ____________ _, - Spacer between the palm and fingers to 

stop approximation of the skin and allow 
air circulation 

Figure 8: Orthosis considerations using the NHDC 
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11.1 Clinical example 

A client with an NHDC of F4 is portrayed in Figure 9 below. The client p resented with a flexed wrist 

posture greater than 200 and active finger flexion. Active wrist and finger extension were absent. 

Comparison of previous clinical examination identified increasing loss of the client's composite 

passive wrist and finger extension. 

Figure 9: F4 classification Figure 10: Wrist and hand orthosis 

The dorsal/volar wrist and hand mobilising orthosis, as pictured for the same client in Figure 10, is 

designed to address passive range of motion deficit and is worn at night to provide a low load, long 

duration stretch to flexor compartment musculature. The orthosis can be serially adjusted over time 

to accommodate any changes in range of motion. After consistent night wear, for at least 6-8 hours 

in duration a day and a period of three months, it would be anticipated that the client's passive 

range of motion would be greater than when orthosis wear commenced. 

12. Conclusion 

The NHDC is intended to: 

• Categorise wrist and hand movement in action; 

• Assist identification of structures driving hand deformity; 

• Guide clinical assessment; and 

• Enhance clinical decision making regarding the use of upper limb orthoses as part of the overall 

management of upper limb impairment. 
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XYZ� [XYZ\�]̂Z�_Z̀Yâ�bc�adeZ�f� gZhib̀�̂fi�_djZk�f ��l

faZ�bc�mdhâ� nlloppoqqqqr� [kZebskbt\� XiiZiieZ̀a�kfaZ� [fiiskfaZ\� uvwx�yz�{|}{~}|yw�|�w����gZ�aZk� kZjZ_bgeZ̀af_� ed_Ziab̀Zi� lZi�hdgabh��b̀Yda�kd̀f_�kfaf� ef��îb���̂f̀YZ� bjZh�adeZ��dâ�fYZ� lZi�hdgabh�Xi�fYZ�d̀�hZfiZi� neZfi�hZk�d̀��Zfhir� ��l��d̀�hZfiZi�d̀� iZjZhda��n���ab����bh� ���ab���r� �fdh�gbidadjZ��bhhZ_fadb̀� fi�kZcbheda��di� ghZkd�aZk�ab�b���h� bjZh�adeZ�
�gZfhef̀� �bhhZ_fadb̀� �bZccd�dZ̀a�

�Z̀kZh� [�Z̀kZh\��dâZh�bc�âZ�a�b� iZ�Zi�nef_Z�bh� cZef_Zr�f �pf_Z�n�r� �Zef_Z�n�r� [kZeboiZ�\�lZi�hdgabh�l
Zi�hdgabh��b�

hZ_fadb̀îdg�tZa�ZZ̀� YZ̀kZh�f̀k�âZ���l����̂
d�i��fhZk�aZia�bc� d̀kZgZ̀kZ̀�Z� �

pf̀�f_�Xtd_da�� �_fiidcd�fadb̀� ��iaZe� [pX��\��b���̂d_khZ̀��dâ���� f̂̀k_Z�bt�Z�ai�d̀� kfd_��f�adjdadZi�t ��ZjZ_���n�r� �ZjZ_����n�r� �ZjZ_�����n�r� �ZjZ_����n�r� �ZjZ_���n�r� [cd̀f_sef�i\��_fiidcdZi��iZ�bc�tbâ� f̂̀ki�abYZâZh� �̂d_k�i�ftd_da��ab� f̂̀k_Z�bt�Z�ai� �_fiidcd�fadb̀�lZi�hdtZi�gbg�_fadb̀� �ZjZ_���_Zfia�degfdhZk� �ZjZ_���ebia� degfdhZk� �_fiidcd�fadb̀�Xi�âZ���l��d̀�hZfiZi� d̀�iZjZhda��n���ab���� bh����ab���r��âZ�_ZjZ_� bc�ef̀�f_�ftd_da���fi� �_fiidcdZk�b̀�âZ� pX���n_ZjZ_i���ab��r� �d__�d̀�hZfiZ� Xa�_Zfia�f�ebkZhfaZ�ab� Ybbk�gbidadjZ� �bhhZ_fadb̀��
�gZfhef̀� �bhhZ_fadb̀� �bZccd�dZ̀a�



��������	
����
��
�
������
����
��
�
�����������������

�
���������������
������
��
�
���
���

����

 !"#$%!� &'"%(")*!�+",!-�.
/+#0%$10�2!31"4�5"0")"#!� 6'"*$!�*")!*#7� &'"%(")*!�+",!-�.

*(+(1"*�$#!�2!#
!"%18�$#!�9:4/08!#(#!3�� ;95.�1/%%!*"0(/+<� %!*"0(/+#8(4��

=+"*:#(#�
>/3:�#0%$10$%!�"+3�?$+1

0(/+�3/,"(+�/?�08!�@.AB
.C�6D/%*3�9!"*08�E%F"

+(#"0(/+G�HIIJ7�
KLMMNOP�QLRSP�TU� VTWNTR� XKQYVZ�VL[N\]\�̂TNRW� \TWNTR�L_̀NPOPa�bc� LddeN_LWNTR�TU�LR� P[WPfRLe�UTf_P�_ ��g�h[WPRMNTR�fLRSP� i�jeP[NTR�fLRSP� XkPUPldfT\lflfmZ� XkPUPldfT\lelfmZ�n\dLNfPa�fLRSP� LUUP_WM�dTMNWNTR�TU� Lf\�LRa�̀LRa� VLc�aPOPeTd�NRWT� _TRWfL_W]fPM�a ��VPLM]fP\PRW�WT�WfL_o� _̀LRSP�TOPf�WN\P�p
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[TU�\Ŷf[RSe�gRXW
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�V[TU�̂fÛST[RS�XYZTT[\[XZ
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U]̂�iV̂T̂SX̂�RV�ZmT̂SX̂�R
\�ZXU[b̂�cV[TU�ZS_�

\[Sd̂V�aRb̂âSU�V̂YZU[b̂
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Ŷ�iYZŜT�R\� aRb̂âSU�ZV̂�TXRV̂_�ZT�\
RYYRcT��

�̂VR�siZU]RYRd[XZY�ZY[dSâ
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��������	
����
��
�
����������
��
�
������������������
���������������
��������
�
���
���

����
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��������	
����
��
�
����������
��
�
������������������
���������������
��������
�
���
���

����

 !"�#$ #%&'"%�(#)#(&�'%� *#�+,-./0�&12((�&213(#�&'4#&5�2&�"%(6�2�&12((�37"3"7 '"%�"8�327 '9'32% &�37#&#% #:�!' *�#$ #%&'"%�:#8"71' '#&�;<=�"> �"8�?<@/0�2%:�)#76�("!�37#)2(#%9#5�!' *�"%(6�8')#�327 '9'32% &�9(2&&'8'#:�!' *�2%�A<�:#8"71' 6B�C*#�(29D�"8�7#(2 '"%&*'3�E# !##%�(#)#(&�"%� *#�+,-.�2%:�&9"7#&�"%� *#�FGHI,F+-�;F7%">(:�# �2(B5�<JJK/�126�E#� *#�7#&>( �"8�2�7#& 7'9 #:�72%L#�"8�327 '9'32% &M�FGHI,F+-�&9"7#&�;?KN<?�"8�3"&&'E(#�K<O7#8#7� "�C2E(#�P/B�C*#�7#& 7'9 #:�72%L#�37")':#:�('  (#�)27'2 '"%�!' *�!*'9*� "�#$3("7#� *#�7#(2 '"%&*'3B�."% 7276� "�37#:'9 '"%� *2 �2&�2L#�'%97#2&#&�*2%:�:#8"71' 6�126�'%97#2&#�'%�&"1#�9*'(:7#%5� *#7#�!2&�%"�7#(2 '"%&*'3�E# !##%�+,-.�2%:�2L#B�Q>7�8'%:'%L&�&>LL#& � *2 �*2%:�:#8"71' 6�126�%" �&*"!�2�& #2:6�'%97#2&#�!' *�2L#�2&�' �126�2(7#2:6�E#�37#&#% �2 �2�6">%L�2L#R� *#�6">%L#& �327 '9'32% �*2:�2�*2%:�:#8"71' 6�9(2&&'8'92 '"%�"8�A?�2 �S�1"% *&�"8�2L#B�F(&"5�327 '9'32% &�6">%L#7� *2%� *7##�6#27&�!#7#�9(2&&'8'#:�'% "�#29*�(#)#(�"8� *#�+,-.B�F�9*'(:M&�+,-.�(#)#(�126�37")':#�2%�#27(6�'%:'92 "7� "�':#% '86� *"&#�2 �7'&D�"8�("&'%L�32&&')#�!7'& �#$ #%&'"%5�!' *�#$ #%:#:�8'%L#7&5�E6� *#�2L#�"8�8">7�6#27&5�2&�8">%:�E6�,#:E#7LTU7288�# �2(B�;<J?V/B�+,-.�(#)#(�126�%" �*2)#�2�7#(2 '"%&*'3�!' *�2L#�2&�!2&�37#:'9 #:�'%� *'&�97"&&T&#9 '"%2(�2%2(6&'&5�E> �("%L' >:'%2(�9*2%L#&�'%�2%�'%:')':>2(M&�+,-.�(#)#(�7#W>'7#&�8>7 *#7�#$3("72 '"%B�C*#�+,-.�:#1"%& 72 #:�& 2E'(' 6�E# !##%�"992&'"%&�"8�9(2&&'8'92 '"%�2&�#)':#%9#:�E6�2(1"& �3#78#9 �2L7##1#% �'%�9(2&&'8'92 '"%&�L')#%�2 � !"� '1#3"'% &�8"7� *#�&21#�9"*"7 B�FE&"(> #�2L7##1#% �"8�SJX�8"7�8(#$'"%�:#8"71' '#&�2%:�?JJX�8"7�#$ #%&'"%�:#8"71' '#&�37")':#&�& 7"%L�&>33"7 � *2 � *#�+,-.�92%�29*'#)#� *#�&21#�7#&>( �!' *�7#3#2 #:�2:1'%'& 72 '"%&B�Y>E& 2% '2(�2L7##1#% �E# !##%�72 #7&�>&'%L� *#�+,-.�!2&�2(&"�#& 2E('&*#:�!*#%�72 '%L� *#�&21#�"E&#7)#:�1")#1#% �"8� *#�!7'& �2%:�8'%L#7&B�QE&#7)#:�2L7##1#% &�"8�@JX�8"7�8(#$'"%�:#8"71' '#&�2%:�V<X�8"7�#$ #%&'"%�:#8"71' '#&�&>33"7 &�'% #7T72 #7�7#('2E'(' 6�"8� *#�+,-.B�C*#�+,-.�1# �2%�299#3 2E(#�;2%:�7#9"11#%:#:/�72 '%L�8"7�7#('2E'(' 6�!' *�2�D2332�"8�2 �(#2& �JB@�;Y 7#'%#7�Z�+"712%5�<JJS/B�[#8(#9 '"%�"%� *#�"E&#7)#:�:'88#7#%9#&�E# !##%�72 #7&�;7#8#7� "�C2E(#�=G/�37")':#&�2%�"33"7 >%' 6� "�9"%&':#7�!*2 �29 '"%&�9">(:�E#�'13(#1#% #:� "�'137")#�+,-.�72 #7�2L7##1#% B�\"& �)27'2 '"%�E# !##%�72 #7&�"99>77#:�'%�9(2&&'8'92 '"%�"8� *#�]P�(#)#(B�[#)'#!�"8�327 '9'32% &M�)':#"�7#9"7:&�7#)#2(#:�:'88#7#%9#&�'%�2:1'%'& 72 '"%�"8�"Ê#9 &� "�#('9' � *#�1")#1#% � "�9(2&&'86�*2%:�:#8"71' 6�E6�&"1#�2&&#&&"7&5�2%:� *#�37#&#%9#�"8�2 63'92(�:#)'9#&�;!#272E(#�&#%&"7&/�3"&&'E(6�"E&9>7'%L�299>72 #�"E&#7)2 '"%�"8�!7'& �3"&' '"%B�[#)'#!'%L� *#�+,-.�>&#7�12%>2(�2%:�!#E&' #�':#% '8'#:�2�3" #% '2(�(29D�"8�9(27' 6�"8�'%& 7>9 '"%5�2%:�2�%##:�8"7�2::' '"%2(�:#&97'3 '"%�"8�(#)#(�:'88#7#% '2 '"%5�327 '9>(27(6�8"7�]P�:#8"71' 6B�]"7�#$213(#5� *#�3"&' '"%�"8� *#�!7'& �'&�D#6� "�9(2&&'8'92 '"%�"8�*2%:�:#8"71' 6�>&'%L� *#�+,-.B�]"7�2�327 '9'32% M&�*2%:� "�E#�9(2&&'8'#:�2 �]P5� *#�1")#1#% �'% "�32&&')#�!7'& �#$ #%&'"%�1>& �E#�:7')#%�E6� *#�327 '9'32% M&�
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�0*,%(1� !"� 21%('3',*4/3�5/+6�71-'(.*)8�93/::*-*4/)*'+!�

Flcxion Type 1£xtcnsion Type 
Fl. Wrist ncxion 1<'2. Wrist ncxio11 > 1<'3. Wrist ncxion F'4. Wrist ncxio11 F5. Wrist nexion KI. \Vrist extension, F:Z. \Vrist extension, 
!: Z0°, Z0°, active wrist & > 20°, wrist extension > 20°, active finger finger Oexion, finger movemenl rmger Hexion, minimal 
thumb adduction finger exlension powered by linger flexion & extension, minimal active powered by intrinsic active movement 

flexors and extensors wrisl exlens ion :tbsenl movement muscle aclion 
c-

-~ ~~~ 
- c-

~ 
t- -

~ -~ 7) ==3) 
==3J ~ ~ ---==3) 

Associated Not always present CMC adduction CMC adduclion CMC adduction CMC adduction, CMC adduction CMC adduction, MCP 
lhuml, CMC Adcluc.:lion MCP extension MCP &IP vary MCP &IP vary MCP & IP Hexion MCP Hexion & IP Hexion 
deformilv IP hvperextension IP neutral 
Associaled Hyper extension of Hyper extension of Hyper extension of PIP Hyper extension of PIP Flexion of IP joints MCP Hexion IP Flexioo, adduction al 
finger patterns PIP joints PIP joints joinls joints extension MCP joints, Hexion of 

l Ps associaled with 
wrist exlension posture 

Primary FCU FDP&FDS FCU, FCR, PL FCU, FCR,PL Combined spasticily ECRL&ECRB, Combined spasticily 
location of AP AP, !::'.,DI FDP&FDS FDP &FDS extrinsic & intrinsic ECU contributes to extrinsic & intrinsic 
s paslicily Al' Al' musculalure of lhe ulnar deviation. musculature of lhe 

fine.ers and thumb Interossei, AP FPB finl!eIS and thumb 
M uscles nol Wrist extensors Wrist & thumb Intrinsic linger Intrinsic linger \Vrisl musculature FOP & FDS Wrist Hexor 
effected by Extrinsic & intrinsic extensors musculature musculature opposite lo wrist musculature opposite lo 
spasticity finger flexors & Intrinsic finger position wrist position 

extensors musculature 
Co11tracturc Thumb web space FDP&FDS end FCU, FCR limiting end FCU, FCR, PL, FOP, Severe deformity in lnlinsiq finger Hexors, Wrist extensors & 

range extension range wrist extension FDS limiting end range wrist, fingers & thumb, paln1ar skin & dorsal wrist capsule. 
Thumb web space combined with loss of extension. Thumb web thumb muscles with fascia! shortening. Palma, skin & fascia! 

end range f DS & FDP. space deficits in volar skin Iland hygiene critical. contracture 
Thumb web space & soft tissue potential severe 

deformity of wrist, 
fingers MCP joint~ & 
thumb. 

Fuoctiom,l Nil Palm orientation in Reach and grasp Approach & grasp No Function Opening fingers & No Function 
deficit Limited thumb grasp, wrist control compromised by wrist compromised by wrist thumb for grasp 

abduction during finger extension powered by position disadvantaged by wrist 
compromising thumb flexion active finger extension extension - finger 
span to clear object Thumb or reversed tenodesis flexion/extension 
for grdsp disadvantaged action possible if wrist in 

effective opposition neutral & thumb 

- ·- - - .---- -~ - - ~ - abducted. _..__ ___ -----
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�e'-fg0�!"$� hie�g0jg0.0*(+(')*�)k�k+/()g.�+*&�+..0..10*(.�(l+(�/)f,&�-f'&0�'*(0gm0*(')*�

Health Condition 

• Participant 1: Unilateral Cerebral Palsy; Left ~emi~legia_ 

• Participant 2: Bi lateral Cerebral Palsy; Quadnpleg,a; Epilepsy 

T 
l 1 l 

Participation Body Structure and Function 
Activity 

• Young Children's • Neurological Hand Deformity 
• Pediatric Evaluation of 

Participation and Classification 
Disability Inventory-

l+--------l Environment Measure • Passive Range of Motion l+--------l 
Computer Adaptive Test 

Participation and • • Modified Ashworth Scale 
• Box and Blocks Test 

Environment Measure - Child • Modified Tardieu Scale 
• ABILHAND-Kids questionnaire 

and Youth • House Thumb Classification 

I l I 
I 

1 l 

Environmental Factors 
Personal Factors 

• Participant 1: Lives at home with parents; • Patticipant 1: 2 years 9 months of age 
has two sibl ings; attends day-care 

• Patticipant 2: 10 years 11 months of age 
• Participant 2: Lives at home with parents; is • Growth trajectory 

an only chi ld; rarely attends school 
• Intellectual abil ity • Clinician's knowledge and experience 
• Motivation • Research protocol 
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Chapter Eight 
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V 
Ch.11>tcr 2 

Introduction 
There is limited evidence and a lack of clari ty 
in the literature to support the clinical decision 

making and use of upper limb orthotic 
intervention for children with CP. A hand 

deformi ty classification may guide 01thosis 
prescription. 

Study 1 - Systematic Review 
The review explored: (i) the reasons for upper 

limb orlhosis prescription for children with CP; 
and (ii) the I ink between the reason for 
prescription and the intended outcome 

according to the outcome measures used. 

Focus of doctoral program 
l. To explore clinicians' decision making when 

prescribing upper limb orthoses for children 
with CP. 

2. To investigate the validity and reliability of a 
hand deformity classification designed to aid 

clinical decision making. 

r lnteri>retation 
No clear co1mcction was found between reason 

for prescription, outcome measure used and 
effect reported Standard tenninology not used. 
This lack of evidence leads to uncertainty when 

considering upper I imb orlhotic intervention. 

Overview of systematic review 
Cha1>ter 3 The reasons for orthosis prescription, identified in the systematic review, were discussed. 

Resources that can guide orlhosis prescription are identified. Biomechanical considerations 
include: movement of the wrist and finger muscles; how movement impainnent I imited activity; 
and how orthosis prescription could be used to manage this. These biomechanical considerations 

arc not well reflected in tl1c literature. An exploration of clinical decision making when prescribing 
upper I im b orthoses has the potentia I to determine when this intervention might be useful. 

Study 2 - Q methodology 
Chai>ter 4 Three viewpoints that guide decision making 

r Interpretation 
Future research is required to identi()' valid and 

reliable tools to guide decision making, 
incorporating these viewpoints. The lack of 

biomechanical consideration in orthosis 
prescription was the focus for the subsequent 

cha ters and studies of this thesis. 

Cha1>ter 5 

when prescribing upper limb or thoses were 
identified in d1is qualitat ive cross-sectional 

study. TI1ey were: (i) the potential effect of the 
orthosis; (ii) biomechanical presentation; and 

iii client-them ist relationshi 

A critical reflection on tl1e use of Q methodology is presented in tile second part of tl1is chapter. 
The aim was to add experiential infonnation for researchers new to Q methodology. 

The Neurological Hand Deformity Classification (NHDq 
The NHDC is an impairment-based c lassification system that provides a biomechanical approach 

to classify hand dcfonnity. It can be used to distinguish the differing levels of hand defom1ity 
between individuals with neurologically-based upper limb impairment. A standardised procedure, 

presented in a manual and website, was completed as part oftl1is doctoral work. 

Study 3 - Mea.~urcmcnt study lnter1lrctation 
Ch.'li>tcr 6 The purpose of this study was to determine if Construct validity was supported by nine of ten 

predicted relationships between tl1e NHDC and 
other body structure measures, match ing 
observed relationships. Reliability was 

supported by stability between occasions of 
classification and agreement between raters 

using the NHDC. 

tl1e NHOC: (i) measured tl1e construct of hand 
deformity to establish validity; (ii) was 

consistent in discriminating between severity of 
hand defonnity; and (iii) categorised hand 

deformi ty in a way that was reproducible to 
establish reliabil ity. 

Study 4 - Case studies 
C ha11ter 7 Descriptive case study med1ods demonstrated how die NHOC can be used in clinical practice. TI1e 

Cha1>ter 8 

complexity of decision making required for upper limb orthosis prescription was highlighted. TI1e 
NHDC was applied lo guide assessment and choice of upper limb intervention, and guide 

biomechanical application of force s to resolve hand defonnity with an orthosis. 

Extended discussion and conclusion 
The results of this doctoral program were sunuuariscd and synthesised. Rcconuncndations for the 

continued use of orthotic intervention, framed by the viewpoints identified in Study 2, were 
presented. Implications for clinical practice, based on these recommenda t1ons , were highl ighted. 

Strengd1s and weaknesses of the doctoral work and implications for future research were outlined. 
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������������� !��""�#���"��$���%�$�&�&�'()�*+,+-).�/)0)1/2(�)3+.)42)�54�-()�)66)2-�56�788)/�*+,9�5/-(5-+2�+4-)/3)4-+54�:;12<,14�)-�1*=>�?@AB9C�D531<�)-�1*=>�?@?@E�8/53+.)0�*+--*)�F7+.142)�65/�2*+4+21*�8/12-+2)=�G*50)/�+408)2-+54�56�-()�/)0)1/2(�)3+.)42)�+4�-()�0H0-),1-+2�/)3+)I�9H�J1/9)**+4+�)-�1*=�:?@AKE�6574.�1�*12<�56�.)02/+8-+54>�5/�190)42)�56�/)10540�9)(+4.�5/-(50+0�8/)02/+8-+54=�'()�87/850)�56�-()�5/-(50)0�I10�45-�2*)1/*H�.)02/+9).=�L..+-+541**H>�-()/)�I10�56-)4�45�2*)1/�*+4<�9)-I))4�-()�0-1-).�/)1054�65/�-()�5/-(50+0>�-()�I1H�-()�/)07*-0�I)/)�,)107/).�5/�-()�0-1-).�57-25,)�56�-()�+4-)/3)4-+54�:J1/9)**+4+�)-�1*=>�?@AKE=�M+-(57-�2*1/+-H�1957-�-()�/)1054�65/�5/-(50+0�8/)02/+8-+54�14.�-()�87/850)�56�-()�5/-(50+0>�5/�*+4<�I+-(�-()�57-25,)�,)107/)�70).>�-()�19+*+-H�-5�70)�-()�/)0)1/2(�)3+.)42)�-5�+465/,�8/12-+2)�F7+.)*+4)0�+0�*+,+-).�:J1/9)**+4+�)-�1*=>�?@AKE=�N1/+19+*+-H�+4�-()�-)/,+45*5FH�70).�+4�2*+4+21*�8/12-+2)�,+F(-�)O8*1+4�05,)�56�-()�.+66+27*-H�+4�/)0)1/2(+4F>�14.�-()�/)07*-14-�*12<�56�)3+.)42)�56�-()�)66)2-�56�-()�+4-)/3)4-+54=�'()�)66)2-�56�8/)02/+9).�788)/�*+,9�5/-(50)0�+0�.)-)/,+4).�9HP�-()�/)1054�65/�8/)02/+8-+54C�-()�87/850)�56�-()�5/-(50+0C�14.�-()�5/-(50+0�14.�+-0�I)1/=�'()�.)3)*58,)4-�56�8/12-+2)�F7+.)*+4)0�+0�2(1**)4F+4F�I+-(57-�2*)1/�14.�25,,54�-)/,+45*5FH�-5�.)-1+*�14.�.)02/+9)�-()0)�.)-)/,+414-0�56�-()�)66)2-�56�5/-(50+0�8/)02/+8-+54=�'()�*12<�56�2*1/+-H�14.�31/+19+*+-H�56�-)/,+45*5FH�65/�-()0)�.)-)/,+414-0�+0�.+02700).�67/-()/�+4�-()�65**5I+4F�0)2-+54=�Q� &���"�%��%�$�&�&�R%�&#%�R�����'()�/)1054�65/�5/-(50+0�8/)02/+8-+54�(10�9))4�-)/,).�1�S2*+4+21*�1+,T�9H�G58*)H�14.�U7+8)/0�:?@AB9E�14.�S2*+4+21*�+4.+21-+54T�9H�M+*-54�:?@@V>�?@AVE=�'()�/)10540�65/�788)/�*+,9�5/-(50+0�8/)02/+8-+54�(13)�9))4�.)02/+9).�10P�,141F+4F�-()�850+-+3)�5/�4)F1-+3)�6)1-7/)0�56�788)/�,5-5/�4)7/54�0H4./5,)C�,+4+,+0+4F�-()�85-)4-+1*�65/�0)254.1/H�,7027*50<)*)-1*�2(14F)C�/)05*3+4F�254-/12-7/)C�,1+4-1+4+4F�+4-)F/+-H�56�-+007)0C�,141F+4F�81+4C�14.�+,8/53+4F�6742-+54�:G58*)H�W�U7+8)/0>�?@AB9C�M+*-54>�?@@V>�?@AVE=�'()/)�I10�1�*12<�56�08)2+6+2+-H�+4�-()�/)10540�65/�5/-(50+0�8/)02/+8-+54�+4�-()�/)0)1/2(�*+-)/1-7/)�:J1/9)**+4+�)-�1*=>�?@AKE=�'(+0�*12<�56�08)2+6+2+-H�8/53+.)0�*+--*)�+465/,1-+54�65/�-()�.)3)*58,)4-�56�8/12-+2)�F7+.)*+4)0�14.�2170)0�2542)/4�65/�2*+4+21*�8/12-+2)>�10�-()�/)10540�65/�5/-(50+0�8/)02/+8-+54�,1H�188*H�-5�1*,50-�1**�2(+*./)4�I+-(�GX=�Y6�5/-(50+0�8/)02/+8-+54�8/52)).0�I+-(57-�1�2*)1/�.)02/+8-+54�56�-()�87/850)�56�-()�5/-(50+0�14.�I()4�+-�+0�-5�9)�70).>�05,)�2(+*./)4�,1H�9)�8/)02/+9).�14�5/-(50+0�-(1-�.5)0�45-�,))-�-()+/�2*+4+21*�4)).0=��Z%R�&���"��$���%�$�&�&�'()�87/850)�56�14�5/-(50+0�0(57*.�9)�910).�54�+-0�<)H�6742-+54�:[144+4�W�L.1>�?@AAE=�'()�L70-/1*+14�\14.�'()/18H�L0052+1-+54�:?@A?E�14.�L,)/+214�]52+)-H�56�\14.�'()/18+0-0�:Â ?̂E�
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Considerations to guide upper 
limb orthosis prescription 

:17 c1,ent-Therapist Factors 

• What is the goal of the upper limb intervention? 

• What does the child want to do? 

• How important is it to the child? 

• Clearly describe the reason for orthosis 

prescription 

.. .. 
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Rationale for prescription, and effectiveness of, upper limb orthotic intervention 
for children with cerebral palsy: a systematic review 
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' Centre for Disability and Development Research, Australian Catholic University, Melbourne, VIC, Australia; bDepartment of Pediatric 
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ABSTRACT 

Purpose: To explore (i) reasons for upper limb orthosis prescription for children with cerebral palsy (CPJ, 
(i i) the link between reason and effect according to intended outcome and outcome measure utilized and 
(iii) to classify the prescribed orthoses using standard terminology. 
Method: A prospectively registered (center for reviews and dissemination: 42015022067) systematic 
review searched for experimental and observalional studies inves1iga1ing rigid/thermoplastic upper limb 
orthotic intervention for children aged 0-18 with CP. The Cochrane central register, MEDLINE, CINAHL, 
Embase, SCOPUS and Web of Science databases were searched. Included studies were assessed for risk 
of bias. 
Results: Sixteen studies met selection criteria. Two studies described a specific reason for orthosis pre­
scription, six prescribed orthoses to manage a clinical symptom and eight did not describe a reason. Eight 
studies were analyzed for effect according to intended outcome with no clear connection found between 
reasons for pre cription, outcome measures util ized and effect reported . 
Interpretation: The lack of evidence for upper limb orthotic intervention for children with CP leads to 
uncertainty when considering this treatment modality. Future resea rch is needed to evaluate the effect of 
orthosis wear in relation to intended outcome util izing robust methods and valid and reliable outcome 
measures. 

> IMPLICATIONS FOR REHABILITATION: 

• Insufficient evidence exists about the reason for prescription of upper limb orthoses. 
• The connection between reason for orthosis prescription, intended outcome, outcome measure 

utilized and observed effect is unclear. 
• Recommend orthosis prescription to be accompanied by clear documentation of the aim of the 

orthosis and description using orthosis classification system terminology. 
• Outcome measures consistent with the reason for orthosis prescription and intended outcome of the 

intervent ion are essential to measure effectiveness of the intervention. 
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Review question(s) 
Whal. are Lhe reported rationales for pre-~cripLion of upper limb onhoses for children with cerebral palsy aged 0-18 
years? 

To what extent do I.he prescribed orthoses show evideoce of effect according Lo I.heir purpose? 

Searches 
Databases searched will include the Cochrane Central Register of Cootrollcd Trials (CE.'ffRAL), MEDLINE, 
CINAHL, EYIBASE and Web of Science. Hand searches of reference lists of included studies will be conducted Lo 
ensure additional relevant references are identified. 

There wi ll he no limit placed on I.he publication dates of Lhe included studies. Papers wriuen in all languages will he 
assessed for inclusion if I.he abstract is in English. Full papers that require translation may be excluded due LO a lack 
of resources. Where multiple publications reporting on I.he same study exist. data from I.he study will be extracted and 
reviewed only once. 

Types of study to be included 
Inclusion criteria: 

I. The research design was a randomised controlled, <1uasi experimenwl study, or an observational sLUdy using a 
cohort or case-control or single case experimental s tudy design. 

Exclusion criteria: 

I. The study design was qualitative or a systematic review. Although systematic reviews will be excluded, reference 
lists wiJI be checked to ensure all primary research is located for inclusion. 

Condition or domain being studied 
Cerebral palsy 

Participants/ popuJation 
Inclusion criteria: 

I. Included participants are children aged O -18 years. In instances where a paper also indu<les participants older than 
18 years, more than 50% or the parlicipanls must be between 0-18 years Lo be included; 

2. Panicipants have a diagnosis of cerebral palsy. In iostances where a paper also includes partic ipants with other 
oeurological diagnoses, such as acquired brain injury, more lhan 50% of lhe participants must have a diagnosis of CP 
to be included. 

Exclusion criteria: 

Page: 1/4 
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Health Research 

l . The participants had neuro-degenerative conditions. 

lntervention(s), exposure(s) 
Im:lusion crileria: 

I. The imcrvcntion included a rigid/thcrmoplasLic orchosis applied co the upper limb (regardless of duration or 
dosage). 

Exclusion criteria: 

l. The orthotic intervention was designed to constrain the unaffected upper limb for the purpose of improving 
movement of the affected upper limb; 

2. The on hotic inte rvention was a cast applied to the upper limb; 

3. The orihosis used in I.he intervention was folly constructed of soft, non-rigid materials (e.g. neoprene, lycra); 

Comparator(s)/ control 
The intervention wi.U be compared to any or no control/comparison groups. 

Context 
No limitations appUed to context. 

Outcome(s) 
Primary outcomes 
Outcome measures will not be use<l to dete rmine inclusion of studies in this review. All outcomes are of interest 
including Lhose measuring change in body function and suw.:ture, for example goniometric measurement o f range of 
motion. Studies will not be excluded by non-inclusion of a particular o uLcome. 

Both immediate and long Lcm1 effects arc of inLcrcst. 

Secondary outcomes 
None 

Data extraction, (selection and coding) 
Studies that meet I.he selection criteria will be reviewed for quality and data extraction. Two aulhors will 
independently extract data us ing a standardised data extraction form developed for the purpose of this review. Where 

d ifferences of o pinion exist between reviewers on data extracted, a th ird aulhor wi ll be consulted . In the case where 

data are not presented in the published study, raw data wiH be requested from the authors. Data extracted for each 
study will be tabulated. 

Risk of bias (quality) assessment 
All intervention studies will be assessed independently by two authors (SG, YR) using the Cochrane Collaboration's 
tool for assessing risk of bias (Higgins, Altman, & Sterne, 2011). The tool covers selection, performance, detection, 
attrition and rcponiug bias. lt also allows for conuneut on other sources of bias not covered by the domains of Lhe 
tool. Emphasis will be on assessing the risk of bias of Lhe design and conduct of the studies not the quality of 
reporting. 

T he PEl)ro scale is an I I-ii.em scale chat will be utilised co assessment of methodological qual ity of randomised 
control trials. A study of rel iability of the PEDro scale for rating quality of randomized 

controlled trials was ''fair" to ''good~ for the total PE Dro score (.\faher, Sherrington, Herbert, Moseley, & Elkins, 
2003). Assessment of methodological quality of single-subject designs will be completed utilising the Single-Case 
Experin1ental Design (SCED) scale. The scale is a reliable and valid measure that delineates a minimum core set of 
criteri a representing sound single-subject melhodology. The SCED scale was designed to facilitate critical appraisal 
and reponing of single-subject methodology (Tate et al., 2008). 

Page: 2/4 
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Strategy for data synthesis 

w:m 
National Institute for 

Health Research 

A narrative synthesis is planned. The tabulated data will be analysed as sub-groups: purpose of the orthoses as related 
to the International Classification of Functioning, Disability and Health (ICF); Australian Hand Therapy Association 
(AHTA) orthosis schedule classification; clinical reasons of orthosis prescription; effect of orthosis and subtype of 
cerebral palsy. A comparison of the data will be discussed as it relates to orthosis prescription and its effectiveness in 
the management of upper limb impairment of children with cerebral palsy. 

Analysis of subgroups or subsets 
None planned 

Dissemination plans 
It is 1>lanned that the findings or this systematic review wiJI be submitted to a peer reviewed journal for publication 
and presented at professional conferences. 

Contact details for further information 
Mr Garbellini 

Department of Paediatric Rehahi litation 

Princess Margaret Hospital 

Level 2, 37 - 39 Hay Street 

Suhiaco, Western Austra lia, 6008 

simon.garbellini@health.wa.gov .au 

Organisational affiliation of the review 
Australian Catholic University, Faculty of Health Sciences and Princess yl:u·garet Hospital for Children Western 
Australia, Department of Paediatric Rehabilitation 

www.acu.cdu.au 

ReYiew team 
Mr Simon Garhellini, Australian Catholic University, Faculty or Health Sciences and Princess Ylargarcl Hospital, 
Departmem or Paediatric Rchahi litation 
Professor Christine lmms, Australian Catholic University, Faculty of Health Sciences 
Professor Catherine Ellion, Child and Adolescent Health Services Western Austra lia and Curtin University, Faculty 
of Health Sciences 
Dr Melinda Randall, Australian Catholic University, Faculty of Health Sciences 
Ms Yvetr.e Rohert, Princess Margaret Hospira], Department of Paediatric Rehahilitation 

Anticipated or actual start date 
01 June 2015 

Anticipated complet.ion date 
01 June2016 

Funding sources/sponsors 
None 

Conflicts of interest 
None known 

Language 

Page: 3/ 4 
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Centre for Reviews and Dissemination 

English 

Country 
Australia 

Subject index terms status 
Subject indexing assigned by CRD 

Subject index terms 
Cercbr.il Palsy; Child; Humans; Orthotic Devices 

Stage of review 
Ongoing 

Date of registration in PROSPERO 
15 July 2015 

Date of publication of this revision 
15 July 2015 

Stage of review at time of this submission 
Preliminary searches 
Piloting of the study selection process 
Formal screening of search results against eligibility criteria 
Data extraction 
Risk of bias (quality) assessment 
Data analysis 

PROSPERO 

Started 
Yes 
Yes 
No 
No 
No 
No 

International prospective register of systematic reviews 

w:m 
National Institute for 

Health Research 

Completed 
No 
No 
No 
No 
No 
No 

The information in Lhis record has been provided by the named contact for this rc:view. CRD ha, acceptc:d this information in good 
faith and registered the review in PROSPbRO. CRD bears no responsibility or liability for the content of this registmtion record. 

any a~sociatcd lilcs or external wchsitcs. 
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Fw: 2017-54E Ethics application approved! 

Simon Garbellini <simon.garbellini@myacu.edu.au> 

Thu 4/06/2020 8:59 AM 

To: Garbellini, Simon <Simon.Garbellini@health.wa.gov.au> 

From: Pratigya Pozniak <Pratigya.Pozniak@acu.edu.au> on behalf of Res Ethics 
< Res.Ethics@acu.edu.au > 
Sent: Wednesday, 3 May 2017 8:25 AM 
To: Christine lmms; Simon Garbellini 
Cc: Res Ethics 
Subject: 2017-54E Ethics application approved! 

Dear Applicant, 

Principal Investigator: Prof Christine lmms 
Co-Investigator: Catherine Elliott, Dr Melinda Randall 
Student Researcher: Simon Garbellini (HDR Student) 
Ethics Register Number: 2017-54E 
Project Title: Clinician's viewpoints on upper extremity orthosis prescription for children with 
cerebral palsy. 
Date Approved: 03/05/2017 
Ethics Clearance End Date: 31/12/2017 

This is to certify that the above application has been reviewed by the Australian Catholic 
University Human Research Ethics Committee (ACU HREC). The application has been 
approved for the period given above. 

Researchers are responsible for ensuring that all conditions of approval are adhered to, that 
they seek prior approval for any modifications and that they notify the HREC of any incidents 
or unexpected issues impacting on participants that arise in the course of their research. 
Researchers are also responsible for ensuring that they adhere to the requirements of the 
National Statement on Ethical Conduct in Human Research, the Australian Code for the 
Responsible Conduct of Research and the University ls Code of Conduct. 

Any queries relating to this application should be directed to the Ethics Secretariat 
(res.ethics@acu.edu.au). It is helpful if quote your ethics approval number in all 
communications with us. 

If you require a formal approval certificate in addition to this email, please respond via reply 
email and one will be issued. 
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We wish you every success with your research. 

Kind regards, 

Kylie Pashley 
on behalf of ACU HREC Chair, Dr Nadia Crittenden 

Senior Research Ethics Officer I Research Services Office of the Deputy Vice Chancellor 
(Research) Australian Catholic University 

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL 



���������	
����
��������������

����
�L 

Fw: 2017-54E Extension approved 

Simon Garbellini <simon.garbellini@myacu.edu.au> 
Thu 4/06/2020 9:00 AM 

To: Garbellini, Simon <Simon.Garbellini@health.wa.gov.au> 

From: Ms Pratigya Pozniak <pratigya.pozniak@acu.edu.au> 
Sent: Friday, 23 February 2018 12:07 PM 
To: Professor Christine lmms; Simon Garbellini 

Cc: Ms Pratigya Pozniak 
Subject: 2017-54E Extension approved 

Dear Christine 

Ethics Register Number: 2017-54E 
Project Title: Clinician's viewpoints on upper extremity orthosis prescription for children with 
cerebral palsy. 

Data Collection Date Extended : 31/12/2018 

Thank you for returning the Ethics Progress Report for your project. 

The Deputy Chair of the Human Research Ethics Committee has approved your request to 
extend the project. The new expiry date for the project is the 31/12/2018 . 

We wish you well in this ongoing project. 

Kind regards, 
Ms Pratigya Pozniak 

Research Ethics Officer I Office of the Deputy Vice-Chancellor (Research) 
Australian Catholic University 
T: 02 9739 2646 E: res.ethics@acu.edu.au 

THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL 
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I Melind_a_R_a_n_d_a_11 ____________________________ _ 

Subject: FW: 2014 318V Registration of External Ethics Approval 

-----Original Message-----
From: Kylie Pashley On Behalf Of Res Ethics 
Sent: Monday, November 24, 2014 1:20 PM 
To: Christine lmms 
Cc: Res Ethics 
Subject: 2014 318V Registration of External Ethics Approval 

Dear Christine, 

Principal Investigator: Prof Christine lmms 
Co-Investigators: Dr Melinda Randall, Margaret Wallen, Catherine Elliot, Brian Hoare, Simon Garbellini, Francesca 
Orsini, Katherine Lee, Prof Rob Carter, Dr Brooke Adair, Dr Liz Bradshaw, Prof Dinah Reddihough, Susan Greaves 
Ethics Register Number: 2014 318V ProjectTitle: iWHOTrial: A multicentre randomised controlled trial of rigid wrist 
hand orthoses for young children with cerebral palsy. 
Risk Level: Multi Site 
Date Approved: 24/11/2014 
Ethics Clearance End Date: 31/12/2018 

The Austra lian Catholic University Human Research Ethics Committee has considered your application for 
registration of an externally approved ethics protocol and notes that this application has received ethics approval 
from Monash Health [SERP Reference: HREC/14/SHD/18, SSA Reference: SSA/14/SHB/21 and Monash Health HREC 
Ref: 14201B] and Cerebral Palsy Alliance [Reference 2014-08-02] with permissions to be provided from Princess 
Margaret Hospital {WA) and The Royal Children's Hospital (VIC). 

The ACU HREC accepts the ethics approval with no additional requirements, save that ACU HREC is informed of any 
modifications of the research proposal and that copies of all progress reports and any other documents be 
forwarded to it. Any complaints involving ACU staff must also be notified to ACU HREC (National Statement 5.3.3) 

We wish you well in this research project. 

Regards, 

Kylie Pashley 
on behalf of ACU HREC Chair, Dr Nadia Crittenden Ethics Officer I Research Services Office of the Deputy Vice 
Chancellor (Research) res.ethics@acu.edu.au 
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Professor Christine lmms 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy VIC 3067 

4 September 2014 

Dear Professor lmms 

RE: "iWHOTrial: A Multicentre Randomised Controlled Trial of Rigid Wrist Hand 
Orthoses for Young Children with Cerebral Palsy" 

Thank you for submitting the amended documents which we received 19 August 
2014 following the conditional approval of your application of the above project. 
These amendments were tabled for consideration by Cerebral Palsy Alliance's 
Human Research Ethics Committee (HREC) at its meeting held on 3 September 
2014. 

Our HREC is constituted and operates in accordance with the National Health and 
Medical Research Council's (NHMRC) National Statement on Ethical Conduct in 
Human Research (2007). 

I am pleased to inform you that your project meets the requirements of the National 
Statement on Ethical Conduct in Human Research and our Committee has granted 
final approval for this project 

Details of the approval are as follows: 

• Project approval number: 2014-08-02. Please use this number in all 
subsequent correspondence to the Committee. 

• Approval period: September 2014 to September 2017 

• Authorised research personnel: 
• Professor Christine lmms 
• Dr Margaret Wallen 
• Professor Catherine Elliott 
• Dr Brian Hoare 
• Dr Susan Greaves 
• Professor Rob Carter 
• Dr Melinda Randall 
• Dr Brooke Adair 
• Dr Elizabeth Bradshaw 
• Professor Dinah Reddihough 
• Dr Katherine Lee 
• Mr Simon Garbellini 
• Ms Francesca Orsini 

187 Al!~mble Road, Mlambie Heig,ts. NSW 2100 I PO Box 184 Brookvale NSW 2100 I ABN 45 000 062 288 

T 6129975 8000 I F 61 2 9451 5209 I E infoOcerebralpalsy org.au I W cerebralpalsy org.au 
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• Approved documentation: 
o Please attach a footer "This study has been approved by the Cerebral 

Palsy Alliance Human Research Ethics Committee. If you have any 
complaints or reservations about the ethical conduct of this research 
you may contact the Ethics Committee on (02) 9975 8000 or 
ethics@cerebralpalsy.org.au" to the information statements and 
consent forms, labelling this version 1. Please send a copy of the final 
updated documents to the Ethics Committee. If you wish to change 
these in the future please send a copy to the Ethics Committee for 
review. 

Cerebral Palsy Alliance's Human Research Ethics Committee (HREC) is a fully 
constituted Ethics Committee in accordance with the National Statement on Ethical 
Conduct in Research Involving Humans 2007. The approval of this project is 
conditional upon your continuing compliance with the National Statement. 

Accordingly, it is the responsibility of the chief investigator/s to: 
• Provide a summary of your progress on a yearly basis to the Committee 

commencing September 2015. A final report on completion and 
notification of any publications from this project is also requested. 
Failure to submit required reports will result in a suspension of consent 
for the project to continue. 

• Advise the HREC immediately in writing of any serious adverse events 
occurring during the course of the research. 

• Advise the HREC immediately of all unforeseen events that might affect 
continued ethical acceptability of the project. 

• Advise the HREC of any proposed changes to the research protocol, research 
personnel, information statement or consent form. All proposed amendments 
must be addressed in writing to the HREC and must be approved by the 
HREC before continuation of the project. 

• Advise the HREC immediately, providing reasons, if the research is 
discontinued prior to its completion. 

• Request an extension of ethics approval should the project not be completed 
within the time period specified above. 

• Ensure that copies of all signed consent forms are retained and made 
available to the HREC on request. 

• Provide a copy of this letter to any internal/external granting agencies if 
requested. 

The Ethics Committee and Board of Directors wish you well with this important 
project. 

Yours sincerely 

Deborah Hoffman, on be alf of 
Dr Neroli Best 
Chair, Ethics Committee 
Cerebral Palsy Alliance Ethics Committee is a NHMRC HREC: EC00402 
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Memorandum 

To: 

From: 

Date: 

Subject: 

Prof Rob Carter 

School of Health & Social Development 

Human Research Ethics 

Deakin Research Integrity 
Burwood Campus 
Postal: 221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone 03 9251 7123 
research-ethics@deakin.edu.au 

B cc: Dr Sophy Ting-Fang Shih 

Deakin University Human Research Ethics Committee (DUHREC) 

21 March, 2016 

2016-071 

iWHOTrial: A Multicentre Randomised Controlled Trial of Rigid Wrist Hand Orthoses for Young 
Children with Cerebral Palsy 

Please quote this project number in all future communications 

Approval granted by Monash Health HREC for this project will be noted at the DUHREC meeting to be held 
on 18 April 2016. 

It will be noted that approval has been granted for Prof Rob Carter, School of Health & Social Development, to 
undertake this project as stipulated in Monash Health HREC approval documentation. 

The approval noted by the Deakin University Human Research Ethics Committee is given only for the project and 
for the period as stated in the memo. It is your responsibility to contact the Human Research Ethics Unit 
immediately should any of the following occur: 

Serious or unexpected adverse effects on the participants 
Any proposed changes in the protocol, including extensions of time. 
Any events which might affect the continuing ethical acceptability of the project. 
The project is discontinued before the expected date of completion. 
Modifications are requested by other HRECs. 

In addition you will be required to report on the progress of your project at least once every year and at the 
conclusion of the project. Failure to report as required will result in suspension of your approval to proceed with 
the project. 

DUHREC may need to audit this project as part of the requirements for monitoring set out in the National 
Statement on Ethical Conduct in Human Research (2007). 

Human Research Ethics Unit 
research-ethics@deakin.edu.au 
Telephone: 03 9251 7123 
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Monash Health 

9 October 2014 

Prof Christine Imms 
School of Allied Health 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy Vic 3067 

Dear Prof Imms 

Research Directorate 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 
Australia 

Postal address: Tel (03) 9594 4611 
Locked Bag 29 Fax (03) 9594 6306 
Clayton South Vic 3169 
Australia 

Study title: iWHOTrial (Infant Wrist Hand Orthoses Trial): A Multicentre 
Randomised Controlled Trial of Rigid Wrist Hand Orthoses for Young Children with 
Cerebral Palsy 
SERP Reference Number: HREC/14/SHB/18 
SSA Reference Number: SSA/14/SHB/21 
Monash Health HREC Ref: 14201B 
Protocol number: iWHOTrial 

Thank you for submitting a Site Specific Assessment Form for authorisation of the above 
project at Monash Health. 

I am pleased to inform you that authorisation has been granted for this project to be 
conducted at the Monash Medical Centre Clayton campus of Monash Health. 

The following conditions apply to this research project at your site. These conditions are 
additional to those imposed by the Human Research Ethics Committee that granted ethical 
approval: 

The Principal Investigator is required to notify the Research Directorate1 Monash Health 

of the following: 

1. Any change in protocol and the reason for that change together with an indication of 
ethical implications (if any) 
2. Serious or unexpected adverse effects of project on subjects and steps taken to deal 
with them 
3. Any unforeseen events that might affect continued ethical acceptability of the 
project 
4. Any expiry of the insurance coverage provided in respect of sponsored trials 
5. Discontinuation of the project before the expected date of completion, giving 
reasons 
6. Any change in personnel involved in the research project including any study 
member resigning from Monash Health &/or the study team. 

At the conclusion of the project or every twelve months if the project continues, the 
Principal Investigator is required to complete and forward an annual report to the 
Committee. 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 
Tel: 9594 6666 

Monash Medical 
Centre, Moorabbin 
Centre Road 
East Bentleigh 
Tel:99288111 

Kingston Centre 
Warrigal Road 
Cheltenham 
Tel: 92651000 

Dandenong Hospital 
David Street 
Dandenong 
Tel: 9554 1000 

Casey Hospital 
Kangan Drive 
Berwick 
Tel: 87681200 

Community-based 
services across 
the South East 
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List of Approved Documents: 

Monash Health Parent/Guardian Information and 
Consent Form 
Advertisement 

4.0 11 September 2014 

2.0 18 July 2014 

If you should have any queries about your project please contact Deborah Dell or Julie 
Gephart by email deborah.dell@monashhealth.org /julie.gephart@monashhealth.org 

The HREC wishes you and your colleagues every success in your research. 

ely 

z;Dr Jame.s Doery 
Acting Chair, HREC A 

Attachments: CTRA (x3) 

Cc: Dr Brian Hoare Victorian Paediatric Rehabilitation Service Monash Children's Monash 
Medical Centre Clayton Vic 3168 

Checklist: Post-ethics approval requirements that must be met before a research 
project can commence at a study site. 

Please ensure that as a Pl (including the CPI) the following are completed at each 
study site. 

Requirements Yes/No/NA 

CTN Acknowledgement N/A 
The PI must forward a copy of the CTN Acknowledgement to the 
Research Directorate 
Clinical Trial Research Agreement Yes 
The PI must forward an original fully executed copy of the CTRA 
to the Research Directorate. 
Indemnity N/A 
The PI must forward an original fully executed copy of the 
Indemnity to the Research Directorate. 
Radiation N/A 
If applicable, the RGO must contact the Medical Physicist to notify 
DHS, Radiation Safety Section to list the project on the Institute's 
licence. 
Other Commonwealth statutory requirements N/A 
Ensure compliance with the following e.g. Office of the Gene 
Technology Regulator, NHMRC Licensing Committee, NHMRC 
Cellular Therapies Advisory Committee. 
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Monash Health 

19 September 2014 

Prof Christine Imms 
School of Allied Health 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy Vic 3067 

Dear Prof Imms 

Research Support Services 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 
Australia 

Postal address: 
Locked Bag 29 
Clayton South Vic 3169 
Australia 

Tel (03) 9594 4611 
Fax (03) 9594 6306 

Study title: iWHOTrial (Infant Wrist Hand Orthoses Trial): A Multicentre Randomised 
Controlled Trial of Rigid Wrist Hand Orthoses for Young Children with Cerebral Palsy 
SERP Reference Number: HREC/14/SHB/18 
Monash Health HREC Ref: 14201B 
Protocol number: iWHOTrial 

The Monash Health HREC B reviewed the above application at the meeting held on 19 June 2014 
In addition, the HREC is satisfied that the responses to our correspondence of 25 June 2014 have 
been sufficiently addressed. 

The HREC approved the above application on the basis of the information provided in the 
application form, protocol and supporting documentation. 

This reviewing HREC is accredited by the Consultative Council for Clinical Trial Research under the 
single ethical review system. 

Approval 

The HREC approval is from 19 September 2014. 

Approval is given in accordance with the research conforming to the National Health and Medical 
Research Council Act 1992 and the National Statement on Ethical Conduct in Human Research 
(2007). The HREC has ethically approved this research according to the Memorandum of 
Understanding between the Consultative Council and the participating organisations conducting 
the research. 

Approval is given for this research project to be conducted at the following sites and campuses: 
• Monash Medical Centre Clayton, Monash Health 
• Royal Children's Hospital Melbourne 

You must comply with the following conditions: 

The Chief Principal Investigator is required to notify the Manager, Human Research Ethics 
Committees, Monash Health of: 

1. Any change in protocol and the reason for that change together with an indication of 
ethical implications (if any) 

2. Serious or unexpected adverse effects of project on subjects and steps taken to deal with 
them 

3. Any unforeseen events that might affect continued ethical acceptability of the project 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 
Tel: 9594 6666 

Monash Medical 
Centre, Moorabbin 
Centre Road 
East Bentleigh 

Tel: 9928 8111 

Kingston Centre 
Warrigal Road 
Cheltenham 

Tel: 92651000 

Dandenong Hospital 
David Street 
Dandenong 
Tel: 9554 1000 

Casey Hospital 
Kangan Drive 
Berwick 

Tel: 87681200 

Community-based 
services across 
the South East 

ABN 82 142 080 338 
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Monash Health 
Research Support Services 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 
Australia 

Postal address: 
Locked Bag 29 
Clayton South Vic 3169 
Australia 

Tel (03) 9594 4611 
Fax (03) 9594 6306 

4. 
5. 
6. 

Any expiry of the insurance coverage provided in respect of sponsored trials 
Discontinuation of the project before the expected date of completion, giving reasons 
Any change in personnel involved in the research project including any study member 
resigning from Monash Health &/or the study team. 

At the conclusion of the project or every twelve months if the project continues, the Principal 
Investigator is required to complete and forward an annual progress report to the Committee. 

Reminders to submit annual progress report forms will be forwarded to the researcher. 

The Coordinating Principal Investigator is responsible for notifying Principal Investigators. The 
Coordinating Principal Investigator and Principal Investigators should forward a copy of this letter 
to their site's Research Governance Officer. 

Approved documents 

Documents reviewed and approved at the meeting were: 

Protocol 3.0 13 August 2014 

National Ethics Application Form 2.2 2014 

Victorian Specific Module 2 25 August 2014 

Advertisement 2.0 7 July 2014 

Recruitment Letter 2.0 18 July 2014 

Therapist Information Sheet 3.0 26 August 2014 

Parent/Guardian Information and Consent Form 3.0 18 July 2014 

Site-Specific Assessment (SSA) 

SSA authorisation is required at all sites participating in the study. SSA must be authorised at a 
site before the research project can commence. 

The completed Site-Specific Assessment Form and a copy of this ethics approval letter must be 
submitted to the Research Governance Officer for authorisation by the Chief Executive or 
delegate. This applies to each site participating in the research. 

If you should have any queries about your project please contact Deborah Dell or Julie Gephart 
by email deborah.dell@monashhealth.org 
/iulie.gephart@monashhealth.org 

The HREC wishes you and your colleagues every success in your research. 

Yours sincerely 

Dr Simon Bower 
Chair, HREC B 

Cc: Dr Brian Hoare 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 
Tel: 9594 6666 

Monash Medical 
Centre, Moorabbin 
Centre Road 
East Bentleigh 
Tel: 9928 8111 

Kingston Centre 
Warrigal Road 
Cheltenham 
Tel: 92651000 

Dandenong Hospital 
David Street 
Dandenong 
Tel: 9554 1000 

Casey Hospital 
Kangan Drive 
Berwick 
Tel: 87681200 

Community-based 
services across 
the South East 

ABN 82 142 080 338 
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Monash Health 
Research Support Services 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 
Australia 

Postal address: 
Locked Bag 29 
Clayton South Vic 3169 
Australia 

Tel (03) 9594 4611 
Fax (03) 9594 6306 

Checklist: Post-ethics approval requirements that must be met before a research 
project can commence at a study site. 

Please ensure that as a PI (including the CPI) the following are completed at each study site. 

Requirements Yes/No/NA 

Ethics approval notification Yes 
The PI must send a copy to the RGO at that study site. 
HREC Review Only Indemnity N/A 
The PI must forward a copy of the signed HREC Review Only Indemnity to 
the RGO at that study site. 
CTN notification N/A 
The PI must sign the CTN and forward to the RGO so the authority 
aoorovinq the conduct of the trial, at that site, can complete and siqn. 
SSA authorisation notification Yes 
The PI must forward the SSA form and attached documents (e.g. CTRA) 
to the RGO so the authority approving the conduct of the trial, at that 
site, can complete and siqn. 
Radiation N/A 
If applicable, the RGO must contact the Medical Physicist to notify DHS, 
Radiation Safety Section to list the project on the Institute's licence. 
Other Commonwealth statutory requirements N/A 
Ensure compliance with the following e.g. Office of the Gene Technology 
Regulator, NHMRC Licensing Committee, NHMRC Cellular Therapies 
Advisory Committee. 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 

Monash Medical 
Centre, Moorabbin 
Centre Road 

Kingston Centre 
Warrigal Road 
Cheltenham 

Dandenong Hospital 
David Street 
Dandenong 

Casey Hospital 
Kangan Drive 
Berwick 

East Bentleigh Tel: 92651000 Tel: 95541000 Tel: 8768 1200 
Tel: 9594 6666 Tel: 9928 8111 

Community-based 
services across 
the South East 

ABN 82 142 080 338 
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·1·· · Govemment of Westem Australia 
n' Department of Health 
~.t~Child and Adolescent Health Service 

Our Ref: 2014061EP 

Professor Christine Imms 
Level 2 Daniel Mannix Bldg 
1 7 Young Street 
Fitzroy VIC 3067 

Dear Professor Imms 

HUMAN RESEARCH ETHICS COMMITTEE (HREC) 

HRECREF 2014061EP 
STUDY TITLE iWHOTrial:A Multicentre Randomised Controlled Trial of Rigid Wrist and 

Orthoses for Young Children with CereorarPalsy. 

The ethics application for the project referenced above was reviewed by the PMH Human Research 
Ethics Committee (HREC) at its meeting on 21/08/2014. It has been approved and the following 
documents have been approved for use in this project. 

National Ethics Application Form 
Scientific Protocol Form 4B 
Project Protocol Version 3 dated 13 August 2014 
Parent/Guardian Information Sheet Version 4 Dated 11 September 2014 
Study Specific Questionnaire: Baseline Version 3 dated 19 August 2014 
Study Specific Questionnaire: 12/24 Month Assessment Version 3 dated 19 
August2014 
Study Specific Questionnaire: 6/18/30 Month Assessment Version 3 dated 19 
August2014 
Study Specific Questionnaire: Study Completion Version 3 dated 19 August 2014 
Orthosis questionnaire for children in the treatment group Version 3 Dated 19 
August2014 
Confidentiality Agreements 
Conflict of Interest Forms 

Approval of this project from PMH HREC is valid to 21/08/2017 and on the basis of compliance with 
the 'Conditions ofHREC Approval for a Research Project' (attached). 

Note: If additional sites are recruited prior to the commencement of, or during the research project, 
the Coordinating Principal Investigator is required to notify the HREC. Notification of withdrawn 
sites should also be provided to the HREC in a timely fashion. 

A copy of this ethical approval letter must be submitted by all site Principal Investigators to the 
Research Governance Office or equivalent body or individual at each participating institution in a 
timely manner to enable the institution to authorise the commencement of the project at its site/s. 

This letter constitutes ethical approval only. 

l of2 
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This project cannot proceed at any site until separate site authorisation has been obtained from the 
CE, or delegate, of the site under whose auspices the research will be conducted at that site. 

The PMH HREC is registered with the Australian Health Ethics Committee and operates according 
to the NHMRC National Statement on Ethical Conduct in Human Research and International 
Conference on Harmonisation - Good Clinical Practice. 

The HREC' s Terms of Reference, Standard Operating Procedures, membership and standard forms 
are available from http://www.pmh.health.wa.gov.au/development/resources/ethics.htm or from the 
Ethics Office. Should you have any queries about the HREC's consideration of your project, please 
contact Ethics Office. 

Please quote the above trial number 2014061EP on all correspondence associated with this trial. 

Yours sincerely 

Dr Mark Salmon 
Executive Director 
Medical Services 

24/10/2014 

* The Ethics Committee is constituted, and operates in accordance with the National Health and Medical Research 
Council's National Statement on Ethical Conduct in Research Involving Humans 

130806 J.--UZ.EC Approva l Letter 2of2 
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a. Government of Western Australia 
1 Department of Health 
· Child and Adolescent Health Service 

Research Governance Office 

Our Ref: 2014061EP 

Professor Christine Jmms 
Level 2 Daniel Mannix Bldg 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor Itnms 

HREC REF 2014061EP 
STUDY TITLE iWHOTrial:A Multicentre Ranclomisecl Controlled Trial of Rigid Wrist and 

Orthoses for Young Children with CereorarPalsy. 

On behalf of the Child and Adolescent Health Service, I give authorisation for your research project 
to be conducted at the following site(s): 

Princess Margaret Hospital for Children - CAHS 

This authorisation is based on the approval from PMH HREC and the review from the Research 
Governance Office. This authorisation is valid subject to the ongoing approval from the HREC. 

This authorisation is based on the ethical approval from the HREC, and on the basis of compliance 
with the 'Conditions of Authorisation to Conduct a Research Project at Site' (attached) and with the 
compliance of all reports as required by the Research Governance Office and approving HREC. 
Non compliance with these requirements could result in the authorisation being withdrawn. 

The responsibility for the conduct of this project remains with you as the Principal Investigator at 
the site. 

27/11/2014 
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Government of Western Australia 
Department of Health 
Child and Adolescent Health Service 

Our Ref: 20l406lEP 

Professor Cluistine Jmms 
Level 2 Daniel Mannix Bldg 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor Itnms 

HUMAN RESEARCH ETHICS COMMITTEE (HREC) 

HREC REF 2014061EP 
STUDY TITLE iWHOTrial:A Multicentre Randomised Controlled Trial of Rigid Wrist and 

Orthoscs for Young Children with CereorarPalsy. 

The ethics application for the project referenced above was reviewed by the PMH Human Research 
Ethics Committee (HREC) at its meeting on 21/08/2014. It has been approved and the following 
documents have been approved for use in this project. 

National Ethics Application Form 
Scientific Protocol Form 4B 
Project Protocol Version 3 dated 13 August 2014 
Parent/Guardian Information Sheet Version 4 Dated 11 September 2014 
Study Specific Questionnaire: Baseline Version 3 dated 19 August 2014 
Study Specific Questionnaire: 12/24 Month Assessment Version 3 dated 19 
August 2014 
Sh1dy Specific Questionnaire: 6/18/30 Month Assessment Version 3 dated 19 
August 2014 
Study Specific Questionnaire: Study Completion Version 3 dated 19 August 2014 
O1thosis questionnaire for children in the treatment group Version 3 Dated 19 
August2014 
Confidentiality Agreements 
Conflict oflnterest Forms 

Approval of this project from PMH HREC is valid to 21/08/2017 and on the basis of compliance with 
the 'Conditions ofHREC Approval for a Research Project' (attached). 

Note: If additional sites are recruited prior to the commencement of, or during the research project, 
the Coordinating Principal Investigator is required to notify the HREC. Notification of withdrawn 
sites should also be provided to the HREC in a timely fashion. 

A copy of this ethical approval letter must be submitted by all site Principal Investigators to the 
Research Governance Office or equivalent body or individual at each participating institution in a 
timely manner to enable the institution to authorise the commencement of the project at its site/s. 

This lette1· constitutes ethical approval only. 

130806 I !REC Approval Letter 1 of2 
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This project cannot proceed at any site until separate site authorisation has been obtained from the 
CE, or delegate, of the site under whose auspices the research will be conducted at that site. 

The PMH HREC is registered with the Australian Health Ethics Committee and operates according 
to the NHMRC National Statement on Ethical Conduct in Human Research and International 
Conference on Harmonisation - Good Clinical Practice. 

The HREC's Terms of Reference, Standard Operating Procedures, membership and standard forms 
are available from http://www.pmh.health.wa.gov.au/development/resources/ethics.htm or from the 
Ethics Office. Should you have any queries about the HREC's consideration of your project, please 
contact Ethics Office. 

Please quote the above trial number 201406 lEP on all correspondence associated with this trial. 

Yours sincerely 

24/10/2014 

* The Ethics Committee is constituted, and operates in accordance with the National Health and Medical Research 
Council's National Statement 011 Ethical Conduct in Research Involving Humans 

l 30806 HltbC Approval Lei:te1 2of'..: 
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~ Government of Western Australia ...M._ Child and Adolescent Health Service 

Our Ref: 2014061EP 

Professor Christine lmms 
Level 2 Daniel Mannix Bldg 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor lmms 

HREC Ref: 2014061 EP 
Project Title: iWHOTrial:A Multicentre Randomised Controlled Trial of Rigid Wrist 
hand Orthoses for Young Children with Cerebral Palsy 

On behalf of the Child and Adolescent Health Service (CAHS), I give conditional 
authorisation for the above research project to be conducted at Perth Children's Hospital 
following final move day from Princess Margaret Hospital. 

This approval is conditional upon finalisation of the relevant deed of variation to the research 
agreement for this study after the inclusion of the final move date (once announced). 

At the time of issuing this letter the following documents are approved for use at PCH: 

• Recruitment letter PCH v1 dated 1 August 2016 
• PICF Parent Addendum PCH v1 dated 22 July 2016 
• PICF Therapist Addendum PCH v1 dated 
• PICF Parent PCH v1 dated 22 July 2016 
• PICF Therapist PCH v1 dated 8 August 2016 

Once the final move day has been confirmed, please insert the date into the Addendum to 
Consent (if relevant). When available, please also update any information sheet/consent 
forms with relevant extension numbers at Perth Children's Hospital to enable direct contact 
with the study team. Prior to commencing your research at PCH, please confirm TGA 
acknowledgment of site change details for the Clinical Trial Notification (if applicable). It is 
the responsibility of the study sponsor to notify the TGA of the change of site. 

Any document changes required, other than those stated above, after the issuing of this 
letter (date of signature) will need to be submitted for review via the standard process for 
review of amendments. 

This authorisation is based on the completion of the transition review conducted by the 
CAHS Research Governance Office and is valid subject to the ongoing approval from the 
approving Human Research Ethics Committee (HREC). 

This authorisation is based on compliance with the 'Conditions of Authorisation to Conduct a 
Research Project at Site' (attached) and with the compliance of all reports as required by the 
CAHS Research Governance Office and approving HREC. Non-compliance with these 
requirements could result in the authorisation being withdrawn. 
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II 

The responsibility for the conduct of this project remains with you as the Principal 
Investigator at the site. 

9 November 2017 

CC: Dr Catherine Elliott 
Roslyn Ward 
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The Royal Children's Hospital Melbourne 
50 Flemington Road 
Parkville Victoria 3052 A ustralia 

TELEPHONE •61) 9)45 5522 
www.rch.org.au 

~1i~ 
The Royal 
Children's 
Hospital 
Melbourne 

24th April 2015 

Dr Sue Greaves 
Principal Investigator 
Occupational Therapy 
RCH 

Dear Dr Greaves 

Study title: iWHOTrial (Infant Wrist Hand Orthoses Trial): a multicentre randomised 
controlled trial of rigid w rist hand orthoses for young children with cerebral palsy 

HREC Reference Number: HREC/ 14/ SHB/ 18 
RCH HREC Reference: 34279A 
SSA Reference Number : SSA/ 14/ RCHM/ 59 

Thank you for submitting a Research Governance Only Application for authorisation of the 
above project at The Royal Children's Hospital, Parkville Victoria. I can confirm that the 
submission was received on 08 December 2014. 

I am pleased to inform you that authorisation has been granted for this project to be 
conducted at The Royal Children's Hospital, Melbourne. Please note this authorisation is 
only valid while approval from the reviewing HREC is current. 

Documents 
Protocol v3 dated 13 Aug 2014 
Parent/Guardian Information & Consent Form (RCH) v5.0 dated 25 Mar 2015 
Therapist Information & Consent Form (RCH) v4.0 dated 25 Mar 2015 
Recruitment Letter (RCH) v2.0 dated 18 Jul 2014 
Advertising Flyer (RCH) v2.0 dated 18 Jul 2014 

Please note the following conditions of approval : 

1. Researchers must comply with the Investigator's Responsibilities in Research 
Procedure and Good Clinical Practice {ICH GCP) 

2. Any proposed change in the protocol (or approved documents) or the addition of 
documents must be submitted to the Reviewing Human Research Ethics Committee 
(RHREC) for approval prior to implementation. The PI must also submit a copy of all 
documents relating to approved amendments to RCH Ethics Office for governance 
approval. 

3. The Principal Invest igator must notify the 1) CPI, 2) RCH Et hics Office and sponsor (if 
applicable) of: 

i. All internal (occurring in RCH participants) Serious Adverse Events (SAE) within 72 
hours of occurrence. 

ii. Any other serious adverse effects to or complaints from RCH participants and steps 
taken to deal with them. 

iii. RCH Investigators withdrawing from or joining the project. 
NOTE: All SUSARs must be submitted to the TGA (as per the CTN guidelines). 
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Australia 
TELEPHONE +61 3 9345 5522 
www.rch.org.au 

4. A progress report must be submitted to RCH Ethics Office annually and at the 
conclusion of the project. A copy of this report should also be provided to the CPI. 

5. RHREC approval must remain current for the entire duration of the project. 
Investigators undertaking projects without current RHREC approval risk their 
indemnity, funding and publication rights. Evidence of RHREC renewal approval will be 
required. 

6. The PI must ensure that: 
A fully executed CTN has been sent to the TGA prior to commencement and must 
place a copy of the TGA acknowledgment letter in the study file when received (2 
weeks following submission). 
The Clinical Trial Research Agreement and Indemnities are fully executed (i.e. 
signed by all parties) prior to commencement of the study. 

If you have any matters that arise regarding conduct of the research at this site, please 
ensure you contact the Research Ethics and Governance office at RCH, Melbourne. 

I wish you and your colleagues every success in your research. 

Yours sincerely 

Alexandra Robertson 
Director 
Research Ethics and Governance 

Phone : (03) 9345 5044 
Email : rch.ethics@rch.org.au 
Web : www.rch.org.au 
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f,.fj ~ '.dove.mment of Westem Ai.1stralia 
Departmon1 of Hoalth , . 

__ Chllu and Adolescent Health Ser,ice 

Our Ref: 2522/2014061EP 

Professor Christine hums 
Level 2 Daniel Ma1mix Bldg 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor hnms 

RE: 2014061EP -AMENDMENT OF TRIAL APPROVAL 

HUMAN RESEARCH ETHICS COMMITTEE (IIREC) 

BREC Rcf 
Study EJ<piry Date 
Study Ti tle 

Approval Date 

2014061EP 
24/10/2017 
iWHOTrial:A Multicen tre R3ndomiscd Controlled Trial of Rigid Wrist and Orthoses for 
Young Children with Cerebral Palsy 

23/02/2016 

Thank you for your letter received by this office on 15/02/2016 enclosing the following amendment: 

Protocol iWHO Trial Version 7.0 dated 21January2016 
Parent/Guardian Information and Consent Form V crsion 4.3 dated 21January2016 
Case reporting form Version 8 21January2016 
Advertisement Version 3.0 Date: 21January2016 
Recruitment Letter Version 2.2 dated 02 February 2016 
Therapist Information and Consent Fonn Version 2.2 dated 02Februarv2016 

The PMH HREC reviewed your request for the abovementioned amendment at its meeti11g and 
recollllllended the amendment for approval. 

It should be noted that all other aspects of the approval remain unchanged. Particularly in relation to 
the progress repo1ts required, as in National Statement SS.5 & SS.7. l, and any farther amendments 
to the protocols. 

Please quote the above trial number 2014061EP on all correspondence associated with this trial. 

Dr Mark Salmon 
Director Clinical Services 

08/06/2016 

• The Ethic.~ Committee is constituted, and operates in accordance with the National Health and Medical Research Council's 
National Statement on Ethical Conduct in Research Involving Humans 
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Professor Christine Iinms 
Level 2 Daniel Mannix Bldg 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor Irrnns 

RE: 2014061EP - AMENDMENT OF TRIAL APPROVAL 

HUMAN RESEARCH ETIDCS COMMITTEE (HREC) 
HRECRef 
Study Expiry Date 
Study Title 

Approval Date 

2014061EP 
24/10/2017 
iWHOTrial:AMulticentre Randomised Controlled Trial of Rigid Wrist and Orthoses for 
Young Children with Cerebral Palsy. 

14/07/2015 

Thank you for your letter received by this office on 22/06/2015 enclosing the following amendment: 

Protocol Version 6.0 dated 23 June 2015 
Parent Guardian Infonnation and Consent form Version 4.2 dated 23 June 2015 
Parent Guardian Sensor Information Supplement Version 1.0 dated 23 June 2015 

The PMH HR.EC reviewed your request for the abovementioned amendment at its meeting and 
reconunended the amendment for approval. 

It should be noted that all other aspects of the approval remain unchanged. Particularly in relation to 
the progress reports required, as in National Statement S5. 5 & S5. 7 .1 , and any fmther amendments 
to the protocols. 

Please quote the above trial number 2014061EP on all correspondence associated with this trial. 

Dr Mark Salmon 
Executive Director 
Medical Services 

20/07/2015 

* The Ethics Committee is constituted, and operates in accordance with the National Health and Medical Research 
Council's National Statement on Ethical Conduct in Research Involving Humans 
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Melinda Randall 

Subject: FW: 2014 317V Registration of External Ethics Approval 

-----Original Message-----
From: Kylie Pashley On Behalf Of Res Ethics 
Sent Monday, November 24, 2014 1:34 PM 
To: Christine lmms 
Cc: Res Ethics 
Subject: 2014 317V Registration of External Ethics Approval 

Dear Christine, 

Principal Investigator: Prof Christine lmms 
Co-Investigators: Dr Melinda Randall, Prof Rob Carter, Dr Brooke Adair, Dr Liz Bradshaw, Prof Dinah Reddihough, 
Margaret Wallen, Catherine Elliot, Brian Hoare, Simon Garbellini, Francesca Orsini, Katherine Lee, Susan Greaves 
Ethics Register Number: 2014 317V Project Title: Minimising Impairment Trial: A multicentre randomised controlled 
trial of upper limb orthoses for children with cerebral palsy Risk Level: Multi Site Date Approved: 24/11/2014 Ethics 
Clearance End Date: 31/12/2018 

The Australian Catholic University Human Research Ethics Committee has considered your application for 
registration of an externally approved ethics protocol and notes that this application has received ethics approval 
from Monash Health [Monash Health Reference: 14199B, SERP Reference Number: HREC/14/SHB/17, Protocol 
number MITrial] and Cerebral Palsy Alliance {Reference: 2014-08-03]. 

The ACU HREC accepts the ethics approval with no additional requirements, save that ACU HREC is informed of any 
modifications of the research proposal and that copies of all progress reports and any other documents be 
forwarded to it. Any complaints involving ACU staff must also be notified to ACU HREC (National Statement 5.3.3) 

We wish you well in this research project. 

Regards, 

Kylie Pashley 
on behalf of ACU HREC Chair, Dr Nadia Crittenden Ethics Officer I Research Services Office of the Deputy Vice 
Chancellor (Research) res.ethics@acu.edu.au 
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Professor Christine lmms 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy VIC 3067 

4 September 2014 

Dear Professor lmms 

I I I 

' -~ -

~ l~ C~oiszr 

RE: "Minimising impairment: A multicentre randomised controlled trial of 
upper limb orthoses for children with cerebral palsy" 

Thank you for submitting the amended documents which we received 19 August 
2014 following the conditional approval of your application of the above project. 
These amendments were tabled for consideration by Cerebral Palsy Alliance's 
Human Research Ethics Committee (HREC) at its meeting held on 3 September 
2014. 

Our HREC is constituted and operates in accordance with the National Health and 
Medical Research Council's (NHMRC) National Statement on Ethical Conduct in 
Human Research (2007). 

I am pleased to inform you that your project meets the requirements of the National 
Statement on Ethical Conduct in Human Research and our Committee has granted 
final approval for this project 

Details of the approval are as follows: 

• Project approval number: 2014-08-03. Please use this number in all 
subsequent correspondence to the Committee. 

• Approval period: September 2014 to September 2017 

• Authorised research personnel: 
• Professor Christine lmms 
• Dr Margaret Wallen 
• Professor Catherine Elliott 
• Dr Brian Hoare 
• Dr Susan Greaves 
• Professor Rob Carter 
• Dr Melinda Randall 
• Dr Brooke Adair 
• Dr Elizabeth Bradshaw 
• Professor Dinah Reddihough 
• Dr Katherine Lee 
• Mr Simon Garbellini 
• Ms Francesca Orsini 

.. _ -:,·_ -:::. __ -:-· ::.~.i·. r __ ;::-'\:!~~w-:i:r-J."'.'."'." .. .-:-'.~.~~~ 
•187 Allamb,e Roao. AJlamt,;e Hetghts, NSW 2100 J . PO 8ox ·184 Brookvale NSW 2100 I' A~N 45,~;;: :~~ ·~\'i •• (~,.;-~ , !I" _J , 

· T 61299758000 I F 61294515209 I E lnfo0cerebralpa1sy·orgau I w cerebralpalsyo{gau . · :.., ... R..~T _ ·1 
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• Approved documentation: 
o Please attach a footer "This study has been approved by the Cerebral 

Palsy Alliance Human Research Ethics Committee. If you have any 
complaints or reservations about the ethical conduct of this research 
you may contact the Ethics Committee on (02) 9975 8000 or 
ethics@cerebralpalsy.org.au" to the information statements and 
consent forms, labelling this version 1. Please send a copy of the final 
updated documents to the Ethics Committee. If you wish to change 
these in the future please send a copy to the Ethics Committee for 
review. 

Cerebral Palsy Alliance's Human Research Ethics Committee (HREC) is a fully 
constituted Ethics Committee in accordance with the National Statement on Ethical 
Conduct in Research Involving Humans 2007. The approval of this project is 
conditional upon your continuing compliance with the National Statement. 

Accordingly, it is the responsibility of the chief investigator/s to: 
• Provide a summary of your progress on a yearly basis to the Committee 

commencing September 2015. A final report on completion and 
notification of any publications from this project is also requested. 
Failure to submit required reports will result in a suspension of consent 
for the project to continue. 

• Advise the HREC immediately in writing of any serious adverse events 
occurring during the course of the research. 

• Advise the HREC immediately of all unforeseen events that might affect 
continued ethical acceptability of the project. 

• Advise the HREC of any proposed changes to the research protocol, research 
personnel, information statement or consent form. All proposed amendments 
must be addressed in writing to the HREC and must be approved by the 
HREC before continuation of the project. 

• Advise the HREC immediately, providing reasons, if the research is 
discontinued prior to its completion. 

• Request an extension of ethics approval should the project not be completed 
within the time period specified above. 

• Ensure that copies of all signed consent forms are retained and made 
available to the HREC on request. 

• Provide a copy of this letter to any internal/external granting agencies if 
requested. 

The Ethics Committee and Board of Directors wish you well with this important 
project. 

Yours sincerely 

Deborah Hoffman, on behalf of 
Dr Neroli Best 
Chair, Ethics Committee 
Cerebral Palsy Alliance Ethics Committee is a NHMRC HREC: EC00402 
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Memorandum 

To: 

From: 

Date: 

Subject: 

Prof Rob Carter 

School of Health & Social Development 

Human Research Ethics 

Deakin Research Integrity 
Burwood Campus Victoria 
Postal: 221 Burwood Highway 
Burwood Victoria 3125 Australia 
Telephone 03 9251 7123 
research-ethics@deakin.edu.au 

B 
cc: Ms Utsana Tonmukayakul 

Deakin University Human Research Ethics Committee (DUHREC) 

18 July, 2016 

2016-231 

Minimising impairment: Multicentre Randomised Controlled Trial of Upper Limb Orthoses for 
Children with Cerebral Palsy 

Please quote this project number in all future communications 

Approval granted by Monash Health HREC for this project will be noted at the DUHREC meeting to be held 
on 25 July 2016. 

It will be noted that approval has been granted for Prof Rob Carter, School of Health & Social Development, 
to undertake this project as stipulated in Monash Health HREC approval documentation. 

The approval noted by the Deakin University Human Research Ethics Committee is given only for the project 
and for the period as stated in the memo. It is your responsibility to contact the Human Research Ethics Unit 
immediately should any of the following occur: 

Serious or unexpected adverse effects on the participants 

Any proposed changes in the protocol, including extensions of time. 

Any events which might affect the continuing ethical acceptability of the project. 

The project is discontinued before the expected date of completion. 

Modifications are requested by other HRECs. 

In addition you will be required to report on the progress of your project at least once every year and at the 

conclusion of the project. Failure to report as required will result in suspension of your approval to proceed with 

the project. 

DUH REC may need to audit this project as part of the requirements for monitoring set out in the National 

Statement on Ethical Conduct in Human Research (2007). 

Human Research Ethics Unit 

research-ethics@deakin.edu.au 

Telephone: 03 9251 7123 
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Monash Health 

9 October 2014 

Prof Christine Imms 
School of Allied Health 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy Vic 3067 

Dear Prof Imms 

Research Directorate 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 
Australia 

Postal address: Tel (03) 9594 4611 
Locked Bag 29 Fax (03) 9594 6306 
Clayton South Vic 3169 
Australia 

Study title: Minimising Impairment: Multicentre Randomised Controlled Trial of 
Upper Limb Orthoses for Children with Cerebral Palsy 
Monash Health HREC Ref: 14199B 
SERP Reference Number: HREC/14/SHB/17 
Monash Health HREC Ref: 14199B 
SSA Reference Number: SSA/14/SHB/20 
Protocol number: MITrial 

Thank you for submitting a Site Specific Assessment Form for authorisation of the above 
project at Monash Health. 

I am pleased to inform you that authorisation has been granted for this project to be 
conducted at the Monash Medical Centre Clayton campus of Monash Health. 

The following conditions apply to this research project at your site. These conditions are 
additional to those imposed by the Human Research Ethics Committee that granted ethical 
approval: 

The Principal Investigator is required to notify the Research Directorate, Monash Health 

of the following: 

1. Any change in protocol and the reason for that change together with an indication of 
ethical implications (if any) 
2. Serious or unexpected adverse effects of project on subjects and steps taken to deal 
with them 
3. Any unforeseen events that might affect continued ethical acceptability of the 
project 
4. Any expiry of the insurance coverage provided in respect of sponsored trials 
5. Discontinuation of the project before the expected date of completion, giving 
reasons 
6. Any change in personnel involved in the research project including any study 
member resigning from Monash Health &/or the study team. 

At the conclusion of the project or every twelve months if the project continues, the 
Principal Investigator is required to complete and forward an annual report to the 
Committee. 

Monash Medical Monash Medical Kingston Centre Dandenong Hospital Casey Hospital Community-based 
Centre, Clayton Centre, Moorabbin Warrigal Road David Street Kangan Drive services across 
246 Clayton Road Centre Road Cheltenham Dandenong Berwick the South East 
Clayton East Bentleigh Tel: 9265 1000 Tel: 9554 1000 Tel: 87681200 
Tel: 9594 6666 Tel: 9928 8111 
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List of Approved Documents: 

Monash Health Parent/Guardian Information and 
Consent Form 

If you should have any queries about your project please contact Deborah Dell or Julie 
Gephart by email deborah.dell@monashhealth.org /julie.gephart@monashhealth.org 

The HREC wishes you and your colleagues every success in your research. 

Yours sincerely 

Cc: Dr Brian Hoare 

Attachments: CTRA (x3) 

Checklist: Post-ethics approval requirements that must be met before a research 
project can commence at a study site. 

Please ensure that as a PI {including the CPI) the following are completed at each 
study site. 

Requirements Yes/No/NA 

CTN Acknowledgement N/ A 
The PI must forward a copy of the CTN Acknowledgement to the 
Research Directorate 
Clinical Trial Research Agreement Yes 
The PI must forward an original fully executed copy of the CTRA 
to the Research Directorate. 
Indemnity N/ A 
The PI must forward an original fully executed copy of the 
Indemnit to the Research Directorate. 
Radiation N/ A 
If applicable, the RGO must contact the Medical Physicist to notify 
DHS, Radiation Safety Section to list the project on the Institute's 
licence. 
Other Commonwealth statutory requirements N/ A 
Ensure compliance with the following e.g. Office of the Gene 
Technology Regulator, NHMRC Licensing Committee, NHMRC 
Cellular Thera ies Advisor Committee. 
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Research Support 
SeNices Postal address: Tel (03) 9594 4611 

Monash Health Monash Health Locked Bag 29 Fax (03) 9594 6306 

19 September 2014 

Prof Christine Imms 
School of Allied Health 
Level 2 Daniel Mannix Building 
17 Young Street 
Fitzroy Vic 3067 

Dear Prof Imms 

Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 

Clayton South Vic 3169 
Australia 

Study title: Minimising Impairment: Multicentre Randomised Controlled Trial of Upper 
Limb Orthoses for Children with Cerebral Palsy 
SERP Reference Number: HREC/14/SHB/17 
Monash Health HREC Ref: 14199B 
Protocol number: MITrial 

The Monash Health HREC B reviewed the above application at the meeting held on 19 June 2014 
In addition, the HREC is satisfied that the responses to our correspondence of 25 June 2014 have 
been sufficiently addressed. 

The HREC approved the above application on the basis of the information provided in the 
application form, protocol and supporting documentation. 

This reviewing HREC is accredited by the Consultative Council for Clinical Trial Research under the 
single ethical review system. 

Approval 

The HREC approval is from 19 September 2014. 

Approval is given in accordance with the research conforming to the National Health and Medical 
Research Council Act 1992 and the National Statement on Ethical Conduct in Human Research 
(2007). The HREC has ethically approved this research according to the Memorandum of 
Understanding between the Consultative Council and the participating organisations conducting 
the research. 

Approval is given for this research project to be conducted at the following sites and campuses: 
• Monash Medical Centre Clayton, Monash Health 
• Royal Children's Hospital Melbourne 

You must comply with the following conditions: 

The Chief Principal Investigator is required to notify the Manager, Human Research Ethics 
Committees, Monash Health of: 

1. Any change in protocol and the reason for that change together with an indication of 
ethical implications (if any) 

2. Serious or unexpected adverse effects of project on subjects and steps taken to deal with 
them 

3. Any unforeseen events that might affect continued ethical acceptability of the project 
4. Any expiry of the insurance coverage provided in respect of sponsored trials 
5. Discontinuation of the project before the expected date of completion, giving reasons 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 
Tel: 9594 6666 

Monash Medical 
Centre, Moorabbin 
Centre Road 
East Bentleigh 
Tel: 9928 8111 

Kingston Centre 
Warrigal Road 
Cheltenham 
Tel: 92651000 

Dandenong Hospital 
David Street 
Dandenong 
Tel: 95541000 

Casey Hospital 
Kangan Drive 
Berwick 
Tel: 87681200 

Community-based 
services across 
the South East 

ABN 82 142 080 338 
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Monash Health 
Research Support 
Services 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 

Postal address: Tel (03) 9594 4611 
Locked Bag 29 Fax (03) 9594 6306 
Clayton South Vic 3169 
Australia 

6. Any change in personnel involved in the research project including any study member 
resigning from Monash Health &/or the study team. 

At the conclusion of the project or every twelve months if the project continues, the Principal 
Investigator is required to complete and forward an annual progress report to the Committee. 

Reminders to submit annual progress report forms will be forwarded to the researcher. 

The Coordinating Principal Investigator is responsible for notifying Principal Investigators . The 
Coordinating Principal Investigator and Principal Investigators should forward a copy of this letter 
to their site's Research Governance Officer. 

Approved documents 

Documents reviewed and approved at the meeting were: 

Document " · Version Date 
-

' .. ,., •; :f 
---

,,,. ., 
Protocol 2.0 07 July 2014 
National Ethics Application Form 2.2 2014 
Victorian Specific Module 01 02 June 2014 
Advertisement 2.0 18 July 2014 
Recruitment Letter 2.0 18 July 20l.4 
Information Statement Child 2.0 18 July 2014 
Information Statement Adolescent 2.0 18 July 2014 
Therapist Information Sheet 2.0 18 July 2014 
Parent/Guardian Information and Consent Form 3.0 18 July 2014 IO I 

Site-Specific Assessment (SSA) 

SSA authorisat ion is reguired at all sites participating in the study. SSA must be authorised at a 
site before the research project can commence. 

The completed Site-Specific Assessment Form and a copy of this ethics approval letter must be 
submitted to the Research Governance Officer for authorisation by the Chief Executive or 
delegate. This applies to each site participating in the research. 

If you should have any queries about your project please contact Deborah Dell or Julie Gephart 
by email deborah.dell@monashhealth.org 
/julie.gephart@monashhealth.org 

The HREC wishes you and your colleagues every success in your research. 

Dr Simon Bower 
Chair, HREC B 

Cc: Dr Brian Hoare 

Monash Medical Monash Medical 
Centre, Clayton Centre, Moorabbin 
246 Clayton Road Centre Road 
Clayton East Benlleigh 
Tel: 9594 6666 Tel: 9928 8111 

Kingston Centre Dandenong Hospital Casey Hospital 
Warrigal Road David Street Kangan Drive 
Cheltenham Dandenong Berwick 
Tel: 9265 1000 Tel 9554 1000 Tel: 87681200 

Community-based 
services across 
the South East 

ABN 82142 080 338 
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Monash Health 
Research Support 
Services 
Monash Health 
Monash Medical Centre 
246 Clayton Road 
Clayton Victoria 3168 

Postal address: 
Locked Bag 29 
Clayton South Vic 3169 
Australia 

Tel (03) 9594 4611 
Fax (03) 9594 6306 

Checklist: Post-ethics approval requirements that must be met before a research 
project can commence at a study site. 

Please ensure that as a PI (including the CPI) the following are completed at each study site. 

Requirements Yes/No/NA 

Ethics approval notification Yes 
The PI must send a copy to the RGO at that study site. 
HREC Review Only Indemnity Yes 
The PI must forward a copy of the signed HREC Review Only Indemnity to 
the RGO at that study site. 
CTN notification N/A 
The PI must sign the CTN and forward to the RGO so the authority 
approving the conduct of the trial, at that site, can complete and sign. 
SSA authorisation notification Yes 
The PI must forward the SSA form and attached documents (e.g. CTRA) to 
the RGO so the authority approving the conduct of the trial, at th?t site, 
can complete and siqn. 
Radiation N/A 
If applicable, the RGO must contact the Medical Physicist to notify OHS, 
Radiation Safety Section to list the oroiect on the Institute's licence. 
Other Commonwealth statutory requirements N/A 
Ensure compliance with the following e.g. Office of the Gene Technology 
Regulator, NHMRC Licensing Committee, NHMRC Cellular Therapies 
Advisory Committee. 

Monash Medical 
Centre, Clayton 
246 Clayton Road 
Clayton 

Monash Medical 
Centre, Moorabbin 
Centre Road 

Kingston Centre 
Warrigal Road 
Cheltenham 

Dandenong Hospital 
David Street 
Dandenong 

Casey Hospital 
Kangan Drive 
Berwick 

East Bentleigh Tel: 9265 1000 Tel: 9554 1000 Tel: 87681200 
Tel: 9594 6666 Tel: 9928 8111 

Community-based 
services across 
the South East 

ABN 82 142 080 338 
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1~:l Government of Western Australia 

t}.P Department of Health 
~ :w . .J',. ~ Child and Adolescent Health Service 

Our Ref: 2014060EP 

Professor Christine hnms 
Level 2 Daniel Mannix Bldg 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor Imms 

HUl\fAN RESEARCH ETHICS COMMITTEE (HREC) 

HRECREF 2014060EP 
STUDY TITLE Minimising impairment: Multicentre randomised controlled trials of upper 

limb orthoses for children with cerebral palsy 

The ethics application for the project referenced above was reviewed by the PMH Human Research 
Ethics Committee (HREC) at its meeting on 21/08/2014. It has been approved and the following 
documents have been approved for use in this project. 

Project Protocol, version 2 dated 07 July 2014 
Scientific Protocol Fonn 4B, Version 2 dated 07 July 2014 
Case Report Form (CRF), Version 1 dated 30 April 2014 
Data Collection Sheet, Study l, Version 1 dated 30 April 2014 
Data Collection Sheet, Study 2, Version 1 dated 30 April 2014 
Therapist Infonnation Sheet 
Child Study questionnaire: Study completion, Version 3 dated 19 August 2014 
Orthosis review questionnaire for children in the treatment group, Version 3 
dated 19 August 2014 
Child Study questionnaire: Baseline Version 3 dated 19 August 2014 
Child Study questionnaire: 6/18/30 month assessments, Version 3 dated 19 
August 2014 
Child Study questimmaire: 12/24 month assessments, Version 3 19 August 2014 
Brochure O1thoses for Older Children 

Approval of this project from PMH HREC is valid to 21/08/2017 and on the basis of compliance with 
the 'Conditions ofHREC Approval for a Research Project' (attached). 

Note: If additional sites are recruited prior to the commencement of, or during the research project, 
the Coordinating Principal Investigator is required to notify the HREC. Notification of withdrawn 
sites should also be provided to the HREC in a timely fashion. 

A copy of this ethical approval letter must be submitted by all site Principal Investigators to the 
Research Governance Office or equivalent body or individual at each participating institution in a 
timely manner to enable the institution to authorise the commencement of the project at its site/s. 

This letter constitutes ethical approval only. 

130806 I lREC Apprnval Lt:th:r l of2 



���������	
����
��������������

���� �

This project cannot proceed at any site until separate site authorisation has been obtained from the 
CE, or delegate, of the site under whose auspices the research will be conducted at that site. 

The PMH HREC is registered with the Australian Health Ethics Committee and operates according 
to the NHMRC National Statement on Ethical Conduct in Human Research and International 
Conference on Harmonisation ~ Good Clinical Practice. 

The HREC's Terms of Reference, Standard Operating Procedures, membership and standard forms 
are available from http://www.pmh.hcalth.wa.gov.au/development/resources/ethics.htm or from the 
Ethics Office. Should you have any queries about the HREC's consideration of your project, please 
contact Ethics Office. 

Please quote the above trial number 2014060EP 011 all correspondence associated with this trial. 

Yours sincerely 

Dr Mark Salmon 
Executive Director 
Medical Services 

24/10/2014 

* l11e Ethics Committee is constituted, and operates in accordance with the National Health and Medical Research 
Council's National Statement on Ethical Conduct in Research Involving Humans 

130806 I !REC Approval Letter 2of2 
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Government of Western Australia 
Department of Health 
Child and Adolescent Health Service 

CONDITIONS OF HREC APPROVAL FOR A RESEARCH PROJECT 

The following general conditions apply to the research project approved by the Human Research 
Ethics Committee (HREC) and acceptance of the approval will be deemed to be an acceptance of 
these conditions by all investigators involved in the research project: 

1. The responsibility for the conduct of projects lies with the Coordinating Principal Investigator 
(CPI), all correspondence should be signed by CPI. 

2. Projects that do not commence within 12 months of the approval date may have their approval 
withdrawn and the project closed. The CPI must outline why the project approval should 
s an . 

3. The submission of an application for HREC approval will be deemed to indicate that the 
investigator/s and any sponsor recognises the approving HREC ls registered with the National 
Health and Medical Research Council (NHMRC) and that it complies in all respects with the 
National Statement on Ethical Conduct in Human Research and all other national and 
international ethical requirements. The HREC will not enter into further correspondence 
on this point. 

4. A list of attendance at a specific meeting is available on request, but no voting records will be 
provided. 

5. The CPI wiU-noti(ftlie-HREG-ofmsor 11er-i11aoilitylo cnntinue-as CPI and will provide the name 
and contact information of their replacement. Failure to notify the HREC can result in the project 
being suspended or approval withdrawn. 

6. The CPI will notify the HREC of any departures of named investigators. The CPI will also notify 
the HREC if any new investigators and/or sites join the project that will utilise the HREC's 
approval. 

7. The CPl -wTll-inforin the -HR.EC ab6ufany changes1olhe--projecl -Tlie- CPris--responsible for 
submitting any amendments to the approved documents listed on the approval letter, or any 
new documentation to be used in the project. Any new or amended documentation should be 
submitted in a timely manner and cannot be implemented at any participating site until they 
have received HREC approval. 

8. The CPI is responsible for reporting adverse events, indicating whether or not the project 
should continue. Reporting requirements are as per the WA Health Research Governance 
and Single Ethical Review Standard Operating Procedures. Additional reports other than 
those outlined that are submitted to the HREC will be returned without acknowledgement. 
The HREC can request additional reporting requirements as a special condition of a research 
project. 

-- - g: ·Where-a project requires a Data Safety Monitoring-Board (0SMB}-it-is-the-GPl!s-respensibility ­
to ensure this is in place before the commencement of the project and the HREC notified of 
this. All relevant reports from the DSMB should be submitted to HREC. 

10. For projects where the site is acting as the sponsor (ie. investigator initiated project) It is the 
responsibility of the CPI to report serious and unexpected drug/device reactions, as well as 
other reactions/events to the Therapeutic Goods Administration (TGA). Please refer to TGA 
website for further information and the relevant forms (see http://www.tga.qov.au/pdf/clinical­
trials-guidelines.pdf p71 for medications or p77 for devices). 

11. If this project involves the use of an implantable device a properly monitored and up to date 
system for tracking participants is to be maintained for the life of the device in accordance with 
the National Statement section 3.3.22 (g). 

L:' WA H""1th Condition, ofl!REC Appmva! fo,, R=,oh Projeo! ------------___ ' :J 
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12. The investigator is responsible for notifying the Therapeutic Drugs Administration of a device 
incident in accordance with the National Statement section 3.3.22 (g). 

13. An annual report on an approved research project will be required on the anniversary date of 
the project's approval. HREC approvals are subject to the submission of these reports and 
approval may be suspended if the report is not submitted. 

14. The HREC has the authority to audit the conduct of any project without notice. Exercise of 
this authority will only be considered if there are grounds to believe that some irregularity has 
occurred, if a complaint is received from a third party or the HREC decides to undertake an 
audit for Quality Improvement purposes. 

15. The HREC can conduct random monitoring of any project. The CPI will be notified if their 
project has been selected. The CPI will be given a copy of the monitor's report along with the 
HREC and Research Governance Office (RGO) at each site. 

16. Complaints relating to the conduct of a project should be directed to the HREC Chair and will 
be promptly investigated according to the Committee's complaints procedures. 

17. CPI are reminded that records of consent or.authorisation for participation in a project form 
part of the Acute Hospital Patient Record and should be stored with that record in accordance 
with the WA Health Patient Information Retention and Disposal Schedule (Version 2) 2000. A 
copy of the 'Participant Information Sheet' should also be included in the medical records as 
part of informed.consent documentation.· 

18. The duration of HREC approval for a project is 3 year (with the option of 5 years) from the 
date of approval. The date of approval expiry is stipulated in the HREC approval letter. 

19. If the project is to continue beyond the stipulated approval expiry date a request for an 
extension should be submitted prior to that expiry date. One extension of 3 years can be 
granted but approval beyond this time period may necessitate further review by the HREC. 

20. Once the approval period has expired, the CPI is required to submit a final report. If the report 
is not received within 30 days the project will be closed and archived. An outstanding final 
report could impact on the CPl's ability to apply for approval for future projects. 

21. If a project is suspended or terminated by the CPI, or a project sponsor, the CPI must 
immediately inform the HREC and the RGO at each site of this and the circumstances 
necessitating the suspension or termination of the project. Such notification should include 
information as to what procedures are in place to safeguard participants. 

22. If a project fails to meet these conditions the HREC will contact the investigator(s) to request 
_they rectify the identified issues. If, after being contacted by the HREC, the issues are not 
addressed the HREC approval will be withdrawn. The HREC will notify the RGO at each site 
within WA Health that work may no longer be conducted in relation to the project other than 
that concerning the participants safety. 

130806 WA Health Conditions ofHREC Approval for a Resear~h Project 2of2 
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a~ , Government of Western Australia 
I Department of Health 
1 . Child and Adolescent Health Service 

Research Governance Office 

Our Ref: 2014060EP 

Professor Christine hnms 
Level 2 Daniel Mannix Building 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor hnms 

HREC REF 2014060EP 
STUDY TITLE Minimising impairment: Multicentre randomised cont.-olled trials of UlllJer 

limb orthoses for chilclreu with cerebral palsy 

On behalf of the Child and Adolescent Health Service, I give authorisation for your research project 
to be conducted at the following site(s): 

Princess Margaret Hospital for Children - CARS 

This authorisation is based on the approval from PMH HREC and the review from the Research 
Governance Office. This authorisation is valid subject to the ongoing approval from the HREC. 

This authorisation is based on the ethical approval from the HREC, and on the basis of compliance 
with the 'Conditions of Authorisation to Conduct a Research Project at Site' (attached) and with the 
compliance of all reports as required by the Research Governance Office and approving HREC. 
Non compliance with these requirements could result in the authorisation being withdrawn. 

The responsibility for the conduct of this project remains with you as the Principal Investigator at 
the site. 

Yours sincerely 

Dr Mark Salmon 
Executive Director 
Medical Services 

27/11/2014 
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,_ Government of Western Australia 
· Department of Health 
~- Child and Adolescent Health Service 

Research Governance Office 

CONDITIONS OF SITE AUTHORISATION TO CONDUCT A RESEARCH 
PROJECT 

The following general conditions apply to the research project authorised to be 
conducted at the site(s) nominated in the accompanying letter. The 
acceptance of the site authorisation will be deemed to be an acceptance of 
these conditions by all investigators involved in the research project at the 
nominated site(s). 

1. The responsibility for the conduct of project at a site lies with the 
nominated Principal Investigator (Pl) at that site, all correspondence 
should be signed by Pl. 

2. The Pl will inform the Research Governance Office (RGO) about any 
changes to the project. The Pl is responsible for submitting any 
amendments to the approved documents listed on the approval letter, 
or any new documentation to be used in the project. Any new or 
amended documentation should be submitted in a timely manner and 
cannot be implemented at this site until they have received HREC 
approval for use at site(s). 

3. The Pl will notify the RGO of their inability to continue as Pl at the 
site(s) and will provide the name and contact information of their 
replacement. 

4. The Pl will notify the RGO of any departures of named site 
investigators. The Pl will also notify the RGO if any new site 
investigators join the project. 

5. The Pl is responsible for reporting site adverse events, using the 
standard forms available from the website. Reporting requirements 
are as per the WA Health Research Governance and Single Ethical 
Review Standard Operating Procedures. Additional reports, other 
than those outlined, that are submitted will be returned without 
acknowledgement. 

6. The annual report that is submitted to the HREC should also be 
submitted to the RGO. This should include the site specific 
information which should be completed by the site Pl. 

7. The site has the authority to audit the conduct of any project without 
notice. Exercise of this authority will only be considered if there are 
grounds to believe that some irregularity has occurred, if a complaint is 
received from a third party or the site decides to undertake an audit for 
Quality Improvement purposes. 

8. The site can conduct random monitoring of any project. The Pl will be 
notified if their project has been selected. The Pl will be given a copy 

WA Health Conditions of Site Authorisation to Conduct a Research Project 
1 of 2 
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of the monitor's report along with the HREC and RGO. 

9. Complaints relating to the conduct of a project should be directed to 
the RGO and will be promptly investigated according to the site 
Standard Operating Procedures. 

10. The Pl is reminded that records of consent or authorisation for 
participation in a project form part of the Acute Hospital Patient Record 
and should be stored with that record in accordance with the WA 
Health Patient Information Retention and Disposal Schedule (Version 
2) 2000. A copy of the 'Participant Information Sheet' should also be 
included in the medical records as part of informed consent 
documentation. 

11. Once the project has been closed at site, the Pl is required to submit 
to the RGO a copy of the final report that is submitted to the HREC. 
This should include the site specific information which should be 
completed by the site Pl. If the report is not received within 30 days 
the project will be closed and archived. An outstanding final report 
could impact on the Pl's ability to apply for approval for future projects. 

12. If a project is suspended or terminated the Pl must ensure that the 
RGO at site is informed of this and the circumstances necessitating 
the suspension or termination of the project. Such notification should 
include information as to what procedures are in place to safeguard 
participants. 

13. If a project fails to meet these conditions the RGO will contact the 
investigator(s) to request they rectify the identified issues. If, after 
being contacted by the RGO, the issues are not addressed the site 
authorisation will be withdrawn. 

WA Health Conditions of Site Authorisation to Conduct a Research Project 
2 of 2 
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~ Government of Western Australia 
~ Child and Adolescent Health Service 

Our Ref: 2014060EP 

Professor Christine lmms 
Level 2 Daniel Mannix Building 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor lmms 

HREC Ref: 2014060EP 
Project Title: Minimising impairment: Multicentre randomised controlled trial of upper 
limb orthoses for children with cerebral palsy 

On behalf of the Child and Adolescent Health Service (CAHS), I give conditional 
authorisation for the above research project to be conducted at Perth Children's Hospital 
following final move day from Princess Margaret Hospital. 

This approval is conditional upon finalisation of the relevant deed of variation to the research 
agreement for this study after the inclusion of the final move date ( once announced). 

At the time of issuing this letter the following documents are approved for use at PCH: 

• PICF Addendum PCH v1 dated 22 July 2016 
• PICF Addendum Therapist PCH v1 dated 22 July 2016 
• PICF Parent PCH v1 dated 22 July 2016 
• PICF Therapist PCH v1 dated 22 July 2016 
• Information sheet Adolescent PCH v1 dated 22 July 2016 

Once the final move day has been confirmed, please insert the date into the Addendum to 
Consent (if relevant). When available, please also update any information sheet/consent 
forms with relevant extension numbers at Perth Children's Hospital to enable direct contact 
with the study team. Prior to commencing your research at PCH, please confirm TGA 
acknowledgment of site change details for the Clinical Trial Notification (if applicable). It is 
the responsibility of the study sponsor to notify the TGA of the change of site. 

Any document changes required, other than those stated above, after the issuing of this 
letter (date of signature) will need to be submitted for review via the standard process for 
review of amendments. 

This authorisation is based on the completion of the transition review conducted by the 
CAHS Research Governance Office and is valid subject to the ongoing approval from the 
approving Human Research Ethics Committee (HREC). 

This authorisation is based on compliance with the 'Conditions of Authorisation to Conduct a 
Research Project at Site' (attached) and with the compliance of all reports as required by the 
CAHS Research Governance Office and approving HREC. Non-compliance with these 
requirements could result in the authorisation being withdrawn. 

The responsibility for the conduct of this project remains with you as the Principal 
Investigator at the site. 
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ff 
Dr Mark Salmon­
Director Clinical Services 

9 November 2017 

CC: Dr Catherine Elliot 
Roslyn Ward 
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~ Government of Western Australia 
~ Child and Adolescent Health Service 

Research Governance Office 

CONDITIONS OF SITE AUTHORISATION TO CONDUCT A RESEARCH 
PROJECT ~ 

The following general conditions apply to the research project authorised to be 
conducted at the site(s) nominated in the accompanying letter. The 
acceptance of the site authorisation will be deemed to be an acceptance of 
these conditions by all investigators involved in the research project at the 
nominated site(s). 

1. The responsibility for the conduct of project at a site lies with the 
nominated Principal Investigator (Pl) at that site, all correspondence 
should be signed by Pl. 

2. The Pl will inform the Research Governance Office (RGO) about any 
changes to the project. The Pl is responsible for submitting any 
amendments to the approved documents listed on the approval letter, 
or any new documentation to be used in the project. Any new or 
amended documentation should be submitted in a timely manner and 
cannot be implemented at this site until they have received HREC 
approval for use at site(s). 

3. The Pl will notify the RGO of their inability to continue as Pl at the 
site(s) and will provide the name and contact information of their 
replacement. 

4. The Pl will notify the RGO of any departures of named site 
investigators. The Pl will also notify the RGO if any new site 
investigators join the project. 

5. The Pl is responsible for reporting site adverse events, using the 
standard forms available from the website. Reporting requirements 
are as per the WA Health Research Governance and Single Ethical 
Review Standard Operating Procedures. Additional reports, other 
than those outlined, that are submitted will be returned without 
acknowledgement. 

6. The annual report that is submitted to the HREC should also be 
submitted to the RGO. This should include the site specific 
information which should be completed by the site Pl. 

7. The site has the authority to audit the conduct of any project without 
notice. Exercise of this authority will only be considered if there are 
grounds to believe that some irregularity has occurred, if a complaint is 
received from a third party or the site decides to undertake an audit for 
Quality Improvement purposes. 

8. The site can conduct random monitoring of any project. The Pl will be 
notified if their project has been selected. The Pl will be given a copy 

WA Health Conditions of Site Authorisation to Conduct a Research Project 
1 of 2 
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of the monitor's report along with the HREC and RGO. 

9. Complaints relating to the conduct of a project should be directed to 
the RGO and will be promptly investigated according to the site 
Standard Operating Procedures. 

10. The Pl is reminded that records of consent or authorisation for 
participation in a project form part of the Acute Hospital Patient Record 
and should be stored with that record in accordance with the WA 
Health Patient Information Retention and Disposal Schedule (Version 
2) 2000. A copy of the 'Participant Information Sheet' should also be 
included in the medical records as part of informed consent 
documentation. 

11. Once the project has been closed at site, the Pl is required to submit 
to the RGO a copy of the final report that is submitted to the HREC. 
This should include the site specific information which should be 
completed by the site Pl. If the report is not received within 30 days 
the project will be closed and archived. An outstanding final report 
could impact on the Pl's ability to apply for approval for future projects. 

12. If a project is suspended or terminated the Pl must ensure that the 
RGO at site is informed of this and the circumstances necessitating 
the suspension or termination of the project. Such notification should 
include information as to what procedures are in place to safeguard 
participants. 

13. If a project fails to meet these conditions the RGO will contact the 
investigator(s) to request they rectify the identified issues. If, after 
being contacted by the RGO, the issues are not addressed the site 
authorisation will be withdrawn. 

WA Health Conditions of Site Authorisation to Conduct a Research Project 
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~~·~, ...... . ' ~ 
The Royal Children's Hospital Melbourne 
50 Flemington Road 

.,,i-;~ 
The Royal 
Children's 
Hospital 
Melbourne 

Parkville Victoria 3052 Australia 
TELEPHONE +6139345 5522 
www.rch.org.au 

L 

11 May 2015 

Dr Sue Greaves 
Occupational Therapy 
The Royal Children's Hospital 
Parkville, 3052 

Dear Dr Greaves 

Study title: Minimising impairment: a multicentre, randomised controlled trial of 
upper limb orthoses for children with cerebral palsy 

HREC Reference Number: HREC/14/SHB/17 
RCH HREC Reference: 3428OA 
SSA Reference Number: SSA/14/RCHM/6O 

Thank you for submitting a Site Specific Assessment Form for authorisation of the above 
project at The Royal Children's Hospital, Melbourne Victoria. I can confirm that the 
submission was received on 08 Dec 2014. 

I am pleased to inform you that authorisation has been granted for this project to be 
conducted at The Royal Children's Hospital, Melbourne. Please note this authorisation is 
only valid while approval from the reviewing HREC is current. 

The documents reviewed and authorised that are relevant to this authorisation are listed 
below. 

Documents Version Date 
SSA Application - AU/5/1E0E115 01 Apr 2015 
RCH PICF (Parent/Guardian) 5.1 07 May 2015 
(based on Master Version 4 dated 11 Sep 2014) 
RCH PICF (Adolescent) 3.0 31 Mar 2015 
(based on Master Version 2 Date 18 Jul 2014) 
RCH PICF (Ch ild) 3.0 7 Apr 2015 
(based on Master Version 2 Date 18 Jul 2014) 
RCH PICF (Therapist) 3.0 7 Apr 2015 
(based on Master Version 2 Date 18 Jul 2014) 
Recruitment Letter (RCH) 3.0 31 Mar 2015 
(based on Master Version 2 Date 18 Jul 2014) 
Advertising Flyer (RCH) 2.0 18 Jul 2014 
(based on Master Version 2 Date 18 Jul 2014) 

HREC approved documents are listed in reviewing HREC approval letter (dated: 19 Sep 
2014). 

Please note the following conditions of approval: 

Page 1 of 2 (RCHREG Jan l S) 
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~~·~, ...... . ' ~ 
The Royal Children's Hospital Melbourne 
50 Flemington Road 

.,,i-;~ 
The Royal 
Children's 
Hospital 
Melbourne 

Parkville Victoria 3052 Australia 
TELEPHONE +6139345 5522 
www.rch.org.au 

L 

1. Researchers must comply with the Investigator's Responsibilities in Research 
Procedure and Good Cl inical Practice CICH GCP) 

2. Any proposed change in the protocol (or approved documents) or the addition of 
documents must be submitted to the Reviewing Human Research Ethics Committee 
(RHREC) for approval prior to implementation. The PI must also submit a copy of all 
documents relating to approved amendments to RCH Ethics Office for governance 
authorisation. 

3. The Principal I nvestigator must notify the 1) CPI, 2) RCH Ethics Office and 3) Sponsor 
(if applicable) of: 

i. All internal (occurring in RCH participants) Serious Adverse Events (SAE) within 72 
hours of occurrence. 

ii. Any other serious adverse effects to or complaints from RCH participants and steps 
taken to deal wi t h them. 

iii. RCH Investigators withdrawing from or joining the project. 
NOTE: All SUSARs must be submitted to the TGA (as per the CTN guidelines). 

4. A progress report must be submitted to RCH Ethics Office annually and at the 
conclusion of the project. A copy of this report should also be provided to the CPI. 

5. RHREC approval must remain current for the entire duration of the project. 
Investigators undertaking projects without current RHREC approval r isk their 
indemnity, funding and publication rights. Evidence of RHREC renewal approval will be 
required. 

6. The PI must ensure that: 
A fully executed CTN has been sent to the TGA prior to commencement and must 
place a copy of the TGA acknowledgment letter in the study file when received (2 
weeks following submission). 
The Clinical Trial Research Agreement and Indemnities are fully executed (i.e. 
signed by all parties) prior to commencement of the study. 

If you have any matters that arise regarding conduct of the research at this site, please 
ensure you contact the Research Ethics & Governance office at RCH, Melbourne. 

I wish you and your colleagues every success in your research . 

Yours sincerely 

Alexandra Robertson 
Research Ethics & Governance 

Phone : (03) 9345 5044 
Email : rch.ethics@rch.org.au 
Web: www.rch.org.au 

Page 2 of 2 (RCHREG JanlS) 
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_( 'i Government of Western Australia 
Department of Health 

_ Child and Adolescent Health Service 

Our Ref: 1506/2014060EP 

Professor Christine Imms 
Level 2 Daniel Mannix Building 
Australian Catholic University 
17 Young Street 
Fitzroy VIC 3067 

Dear Professor Imms 

RE: 2014060EP - AMENDMENT OF TRIAL APPROVAL 

HUMAN RESEARCH ETIDCS COMMITTEE (HREC) 
HRECRef 
Study Expiry Date 
Study Tille 

2014060EP 
24/10/2017 
Minimising impairment: Multiccnlre randomised contro lled trials of upper limb orthoscs 
fo r cbjJdren with cerebral palsy 

The review of the administrative amendment for the above project has been completed and it is now 
approved. This amendment was for : 

Protocol Version 4.0 dared 23 June 2015 

The responsibility for the conduct of this project remains with you as the Principal Investigator at the 
site/s. 

I have been designated the authority to approve administrative amendments on behalf of the Child 
and Adolescent Health Service in accordance with the Standard Operating Procedures. 

Yo~ 

Dr Catherine Choong 
Chair, Scientific Advisory Sub-Committee 
20/07/2015 

J Thave reviewed this administrative amendment and there are no governance implications for 
CA.HS. 

n 
Thave reviewed this administrative amendment and the governance implications have been 
addressed by the investigator to the satisfaction of the CARS Research Governance Office. 
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Distinction between classification levels 

E 
X 
T 
EIE1 
N 
s 
I 
0 

~ 

F1 

7 
F 
L 
E 
X 
1 IF2 
0 
N 

F3 

F4 

FS 

Wnst extenSK>n 
Minimal k> no 9Cllve 'MlSt ~ement 
~mel k> no 8Ctlve finger ~ement 

Wnst IKtenltOC'I 
Ache 'Mist extenSIOO 

Acbve finger extension and ftexlOl'I 

WnstlleXJOnS20-
Aclve 'fflst elt'tenSIOO 

Acllve finger exiensoon end !lex1011 

Wnst fle.:uon > 20" 
Acne 'M'lst exttnStOn 

Acbve finger extension end fle:oon 

Wnst flax10n > 20" 
Wnst ek1ension powered by finger fte1C1on 

Acwe finger 1xte11S1on ttnd flex.1011 

Wnst flexion > 20" 
Wns:t 1xtenS10n absent 

Actrv1 6nger 1xt80Slon and fle)oon 

Wnst flex10n > 20-
~ Nmal to no ac'bve 'Mist mo1'8rnent 

Mtn11"1181 IO no aa,.,, finger mowement 

Olttin<11on botwttn E2and E1 
\\'Ol$'1-111he5e le,ets 

Le.els are<>ferenlliltedby 1<11w flngor mov .. ,nt: 
Pteoenl(E1)c, M1n,,,a/Alio<f11E2) 

Dlttindlon bttwffn E1 Ind f1 
Achnn,l ardfrger""".....,.""'"""" ee:ho"1,_ 

,..els Le,e, are d~er-ed t,y Ille d rtdio<I <I wrill 
movoment e,,_, (E1)a Flexion(F1) 

Dit1inc1on bt-n F1--.,.i F2---­
Ad1ve'M'1~ Sldf "gef rrowerrent tSpres«i lfl eac:hd1hese 
eve~ Le..i, •• dffereroaled 1)1 ""''" of writt flt xi on: 

<20(fl)a>20'(f2) 

-Dittinction bttvmn F2 and F3 -
W-:st11S in>~ rexoi11 eacncttheseleve!S 

Le,ets are dff<lerlia:ed 1)1 "°"' wrttt , xtonolon It powtrtd: 
Ad,,..r (f2)a 1'11>1tngerllexcrs<1Jrr,ggrasp(f3) 

D.Undlon bttwten f3 and f4 
W'lst•11>20lleooon11ea::lldlt'esebds. 
L~11edtletet1aedlfwrittmovem1nt1,: 
Pleoeril0watdsexl..-..on(f3)c,-(H) 

Olstlndlon bttwten F41nd H 
~ m0\lene1 t,msenl lfl eachd l~ese le\oefs 

Le~ets •e Mttert.aled t,r active finger mowmtnt 
PreoErt(f4)or Mlllllilll-(F?i) 

Noto: Evon though die success or type of gnp ,s not noedod for class,ftcatron, success of pick,ng up tho 
object ,s usua(ly observod at lovoJs El, Fl , F2 and F3. 
The ob.,Kt is usually p,estlt"lt.d to th• cl,..-it m leveJs E2 end FS. 
To be dassifilld as F3, th• movement ,ntopass11,e Wfl$t extension must be ,ndependemly generated 
by the forco of tho diont's: O\'\'n hand on the object they ,re attompr,ng to grasp and releese. 

The Neurological Hand Deformitv 
Classification lNHDCJ 

Quick Guide 

Purposes -
The purposes of classifying hand deformity using the NHDC are: 

• To categorise wrist and hand movement in action. 

• To assist identification of structures driving hand deformity. 

• To guide clinical assessment. 

• To enhance clinical decision-making regarding the use of upper limb 

orthoses as part of the overall management of upper limb impairment. 

Classification of hand deformity is determined by observing t he client's 

wrist and hand in action during movement towards and attempted grasp 

and release of objects. The classification is based upon the analysis of active 

wrist and finger movement in relation to the extended or flexed position 

of the wrist. 

Important Points to Remember 
It is the observation of wrist and hand movement in action that is 

important. 

• Objects are used to elicit movement. 

• Objects, may be substituted with similar objects provided the objects 

used do elicit the movement required to classify hand deformity. 

• An extended or flexed wrist position is taken from the neutral wrist position of 00. 

• The success or type of grip observed is not relevant for classification. 
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Wrist and finger movement considerations of the NHDC 

Wrist is in a 
neutral or extended 
position. ls active 
finger movement 

present? 

@ .Q 
'0!:) -@-_® 

• _,,,:. ;::.~ __fYu\____.@-~ 
active fingertmoposltion ~ F1 Is the wns 

:!: 20"? 

~ 

Wrist flexion is >20• 
during active finger 
movement Is active 

wrist extension 
resent? ----

.• ,_!_. "l.n.vion is >20·. ~~ ® ~ -®----. ~ ~. 

Wrist movement is 
absenl Is finger 

movement present? - -®----. 
______ _ 6;:\ 
~ 
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Orthosis considerations util ising the NHDC 

@ -Customised palm protectors and soft rolls 
- Wrist and hand mobilising orthosis with 

_____ _. wrist at neutral to 200 of flexion, MCPs 

2 ~ n_e_u_tr-al_a_n_d-lP_s_fl_e_x_ed_ to_~_2_oo_ a_nd_th_ u_m_b __ _ abducted 

~ -­
•--------------------

® 

- Wrist immobilising orthosis to sustain a 
neutral wrist to facilitate active finger 
extension and position the thumb in 
abduction and extension 

-Thumb CMC/MCP immobilising orthosis to 
position thumb in opposition during function 

- Mobilising orthosis for loss of passive range 

F 
L 
E 
X 
I 
0 
N 

. 
r 

-Wrist immobilisation or restrictive (LYCRA®) 
orthosis to control wrist position to 
promote efficient finger opening and 
closing during function 

- Goal specific wrist immobilisation orthosis to 
facilitate efficient movement during function 

- Wrist and hand mobilising orthosis if 
contracture is presentin wrist and finger 
flexors 

- Wrist immobilisation orthosis for function 
- Wrist and hand mobilising orthosis to 
address passive range of motion deficits 

- Spacer between the palm and fingers to 
stop approximation of the skin and allow 
air circulation 




