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�0�7�&�3�7�*�&�8���0�'���"�$�5�*�7�*�5�*�&�4������
�1�3�0�(�3�&�4�4���.�"�%�&���5�)�3�0�6�(�)��
�5�)�&���8�0�3�,���1�"�$�,�"�(�&�4

�0�S�J�H�J�O�B�M���P�C�K�F�D�U�J�W�F�T���P�G���U�I�F���/�*�)�3���$�I�J�M�E��

�1�S�P�T�U�I�F�U�J�D�T���3�F�T�F�B�S�D�I���$�P�M�M�B�C�P�S�B�U�J�P�O

�-�F�B�E�F�S�T�I�J�Q�
���H�P�W�F�S�O�B�O�D�F���B�O�E���N�B�O�B�H�F�N�F�O�U��

�B�S�S�B�O�H�F�N�F�O�U�T��

This section will describe the activities of the NIHR Child Prosthetics 
Research Collaboration (branded as The Starworks Network), and 
the progress made towards each of the original objectives and work 
�S�D�F�N�D�J�H�V���D�V���D���F�R�K�H�V�L�Y�H���Q�D�U�U�D�W�L�Y�H�����7�K�L�V���L�V���W�R���E�H�W�W�H�U���U�H�À�H�F�W���K�R�Z���W�K�H��
work packages built upon each other in response to the input from 
children, families, clinicians, academics and industry partners.

In order to ensure all stakeholders are represented a Project 
Reference Group (PRG) was established to ensure transparency, 
focus and guidance. The PRG are a multidisciplinary team of key 
�R�S�L�Q�L�R�Q���O�H�D�G�H�U�V���L�Q���W�K�H���¿�H�O�G���D�Q�G���L�Q�F�O�X�G�H���I�D�P�L�O�L�H�V���D�Q�G���F�K�D�U�L�W�L�H�V�����7�K�H��
Starworks project is managed by the NIHR Devices for Dignity 
MedTech Co-operative (D4D) team and reports to the D4D Steering 
Committee three times a year. 

�$�V���K�R�V�W���I�R�U���'���'�����6�K�H�I�¿�H�O�G���7�H�D�F�K�L�Q�J���+�R�V�S�L�W�D�O���1�+�6���)�R�X�Q�G�D�W�L�R�Q���7�U�X�V�W��
provide governance support and have been invaluable in providing 
�J�X�L�G�D�Q�F�H���I�R�U���W�K�H���S�U�R�R�I���R�I���I�X�Q�G�L�Q�J���S�U�R�M�H�F�W���D�O�O�R�F�D�W�L�R�Q�V���D�Q�G���V�S�H�F�L�¿�F��
ethics questions that have arisen around the individual projects. 

Within the 18 months of initiating the collaboration, establish 
a shared and comprehensive understanding of child 
prosthetic needs

Initiate 4-8 example programmes  to set the pace of invention

Create the ongoing platform to stimulate and support 
innovation 

Spread vision  of what is possible to all stakeholders

Obtain a coherent set of commitments from relevant 
organisations in place by mid programme to ensure that the 
�&�R�O�O�D�E�R�U�D�W�L�Y�H���F�R�Q�W�L�Q�X�H�V���E�H�\�R�Q�G���W�K�H���¿�U�V�W���S�K�D�V�H���R�I���I�X�Q�G�L�Q�J

Overview of activities and progress

�0�7�&�3�7�*�&�8���0�'���"�$�)�*�&�7�&�.�&�/�5�4���.�"�%�&��
�5�)�3�0�6�(�)���5�)�&���8�0�3�,���1�"�$�,�"�(�&�4
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young people who 
use a prosthesis

family members

delegates from 
healthcare

delegates from 
academia

delegates from 
industry

high quality projects 
were funded, involving 
all stakeholders

funding 
applications 
submitted

Sandpit 
events

ideas
generated

delegates
including:

All stakeholders 
�L�Q�Y�R�O�Y�H�G���L�Q���W�K�H���L�G�H�Q�W�L�¿�F�D�W�L�R�Q��
of system-wide needs in child 
prosthetics
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�1�)�"�4�&���0�/�&�����&�4�5�"�#�-�*�4�)�*�/�(��
�5�)�&���/�&�5�8�0�3�,��
�8�P�S�L���1�B�D�L�B�H�F����

Four key stakeholder groups have 
been central to the Starworks 
project throughout; clinicians, 
academics, industry experts, and 
(most importantly) children and 
families. The Starworks team set 
out to engage with the relevant 
clinical, academic and industry 
networks to attract the best talent, 
ideas and collaborations that have 
expertise in child prosthetics. 
To achieve this, the Starworks 
team undertook a great deal of 
intelligence gathering on the key 
personnel, groups, academic 
units and opinion leaders within 
industry. This included face to face 
meetings and detailed interviews 
to gain a thorough understanding 
of the issues around child 
prosthetics from the multiple 
stakeholders’ perspectives. 
Alongside this, we worked with the 
key charities and created open 
social media channels to engage 
with children and families. This 
was seen as a key aspect of our 
early engagement work and was 
extremely successful in gaining 
trust and understanding from the 
children and families.

In order to support the four 
stakeholder groups in working 
together to share unmet needs 
and develop potential solutions, 

consideration was given to 
the possible input of the eight 
NIHR HTCs. Both NIHR Brain 
Injury HTC and NIHR Trauma 
Management HTC subsequently 
became actively involved in the 
Starworks project (alongside 
D4D). The collaboration utilised 
the methodology of Technology 
Innovation Transforming Child 
Health (TITCH), which is a D4D 
paediatric network. TITCH works 
across the UK focusing on new 
medical technology development 
for children. It was envisaged that 
the expertise from the NIHR HTCs 
and the TITCH Network would 
support the Starworks project to 
be in a position to provide expert 
research collaboration with direct 
access to children and their 
families, clinical specialists in NHS 
children’s hospitals, and industry. 

Given the diversity of participants 
involved in the network, several 
�L�V�V�X�H�V���Z�H�U�H���L�G�H�Q�W�L�¿�H�G���D�V���E�H�L�Q�J��
potentially problematic in 
encouraging collaboration. These 
included a need to give equal 
voice to all participants, a potential 
�I�R�U���F�R�Q�À�L�F�W�L�Q�J���S�H�U�V�S�H�F�W�L�Y�H�V�����D��
need to elicit issues occurring 
in everyday life, and a need to 
engage children in a fun and 
engaging way. These issues 
were anticipated in the methods 
used in Phase Two (engaging 
workstreams separately in 
�F�R�Q�W�H�[�W���V�S�H�F�L�¿�F���Z�D�\�V�����D�Q�G���L�Q��
Phase Three (in the considered 
workshop structure), as detailed 
below.

�1�)�"�4�&���5�8�0���� �.�6�-�5�*���4�5�"�,�& ��
�)�0�-�%�&�3���/�&�&�%�4���"�4�4�&�4�4�.�&�/�5
�8�P�S�L���1�B�D�L�B�H�F���������0�C�K�F�D�U�J�W�F����

Consideration of the multiple 
perspectives of children’s 
prosthesis development and 
provision has been at the heart 
of the Starworks project from its 
inception, and key to Objective 1, 
‘within the 18 months of initiating 
the collaboration, establish a 
shared and comprehensive 
understanding of child prosthetic 
needs.’

Insights were sought from four key 
stakeholder groups, including:

Children and Families
 
Providers of prosthetic 
limbs  (a diverse, multi-
disciplinary community 
comprising clinicians, allied 
health professionals, scientists 
and engineers, service 
managers and administrators)

The aim of this process was to 
understand the current status 
of development and provision, 
identify opportunities for further 
research, and in turn inform 
Phase Three of the project (in 
line with the initial aims of the 
collaboration). 

As outlined in the table 
overleaf, each of the four 
workstreams involved in the 
needs assessment used a 
similar combination of methods, 
including literature reviews, 
interviews and surveys, with the 
addition of creative methods to 
engage children, young adults 
and family members.

Industry

Academia
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�*�O�W�P�M�W�J�O�H���U�I�F���.�V�M�U�J�Q�M�F���4�U�B�L�F�I�P�M�E�F�S�T

Workstream Response rateMethodsLead 
Institution
for delivery

How many people 
were contacted?

Childrens and 
Families

Clinicians

Academia

Industry

NIHR 
Devices for 
Dignity HTC 
�	���6�K�H�I�¿�H�O�G��

Hallam 
University

Approx. 1000 surveys 
were sent to 500 

families (2 per family) at 
5 sites across the UK

Approx. 4600 
healthcare 

professionals

Databases included 
Research Council 
UK Gateway, The 

Wellcome Trust, i4i 
and SBRI.

Contacted 10 key 
companies, publicised 

through Trustech 
Twitter account (1,392 

followers), LinkedIn 
account (69 followers) 

and website.

94 projects 
deemed in 

scope

38 full and 
partial 

responses

13 interviews

67 full and 
partial 

responses

2 Children, 6 Parents and 
16 Clinical Professionals

18 Families

34 limb centres 11 limb centres

10 Children, 
4 Young Adults 
and 16 Parents

The NIHR 
Health 

Technology 
Cooperative 

in Brain 
Injury in 

conjunction 
with Dr. 
Stephen 

Kirker

Workshop activities 
engaged children and 
�S�D�U�H�Q�W�V���L�Q���U�H�À�H�F�W�L�Q�J���R�Q��

their wider lives with 
prosthetics, identifying 

challenges and creatively 
generating ideas to 

address them.

Phone calls, individual 
contact with stakeholders 

and hospital visits.

Surveys 

Surveys to establish unmet 
needs within the prosthetic 

service, managers and 
medical rehabilitation 

specialists and a smaller 
survey circulated to the 

rehabilitation engineering 
community and allied health 

professionals

Review of publicly-funded 
research projects in the UK, 
using database searches of 
funding bodies (addressing 

the ‘Proactive approach’ 
detailed in WP4

NIHR Trauma 
Management 

HTC, 
Birmingham 

UK

TRUSTECH

Desk-based research and 
Social Media

Online survey

Telephone interviews with 
key players

Clinical Audit to establish 
demand for prosthetics 

services and activity limbs

�'�J�O�E�J�O�H�T

�'�H�W�D�L�O�H�G���¿�Q�G�L�Q�J�V���I�U�R�P���H�D�F�K���Z�R�U�N�V�W�U�H�D�P���F�D�Q���E�H���I�R�X�Q�G���L�Q���D�S�S�H�Q�G�L�F�H�V�������������������D�Q�G��
�������)�R�U���W�K�H���S�X�U�S�R�V�H�V���R�I���W�K�L�V���U�H�S�R�U�W�����W�K�H���P�D�L�Q���¿�Q�G�L�Q�J�V���Z�L�O�O���E�H���G�L�V�F�X�V�V�H�G���L�Q���U�H�O�D�W�L�R�Q��
to the emergent 4 themes taken forward to inform Phase Three (as stipulated in 
Work Package 2). These themes were informed by the sharing and discussion 
�R�I���¿�Q�G�L�Q�J�V���I�U�R�P���D�O�O���V�W�D�N�H�K�R�O�G�H�U�V���D�W���W�K�H���3�U�R�M�H�F�W���5�H�I�H�U�H�Q�F�H���*�U�R�X�S���0�H�H�W�L�Q�J���K�H�O�G���L�Q��
The Wellcome Collection, London, 28th June 2017, and included:

Theme 1: Socket Interface

The interface between the child’s 
residual limb and the interface of 
their prosthesis was highlighted as 
a key concern by all workstreams. 
The main issues include; heat 
and sweat (which can lead to 
secondary complications such as 
developing sores or eczema, and 
in turn more time out of school for 
�W�U�H�D�W�P�H�Q�W�������D�Q�G���¿�W�W�L�Q�J�����L�Q���U�H�V�S�R�Q�V�H��
to the high growth rate in children, 
professionals from healthcare and 
�L�Q�G�X�V�W�U�\���S�U�R�S�R�V�H�G���À�H�[�L�E�O�H�����D�G�D�S�W�L�Y�H��
prostheses, possibly with elements 
of self-tuning). 

The impact of uncomfortable 
sockets is particularly high in weight-
bearing, lower-limb prostheses. 
Children and families explained how 
such issues can often result children 
needing to ‘rest’ their residual limb 
at certain points in the day, and so 
need to choose which activities to 
spend their limited time using their 
prosthesis. Given that the clinician 
workstream also highlighted 
that upper limb prosthesis users 
comprise two thirds of the overall 
population of users, methods of 
suspension and balance should 
also be considered for children with 
upper limb issues. 

Theme 2 & 3: Upper/Lower limb 
Personalisation & Adaptation

Aesthetic personalisation or 
customisation was recognised as 

a priority for children by parents, 
clinicians and children themselves. 
Whilst this was not a key priority for 
clinicians, this group did recognise 
the importance of age, weight 
and gender matched prostheses, 
as well as adaptability to context 
of use, particularly in relation to 
potentially increased uptake and 
use. Interestingly, there were mixed 
opinions within the child and family 
population on whether an ‘ideal’ 
or ‘good looking’ prosthesis was 
realistic or unusual (i.e. changing 
�W�K�H���F�R�O�R�X�U���D�W���H�D�F�K���¿�W�W�L�Q�J������

In relation to the issues of growth 
mentioned above, clinicians 
suggested a need for modular 
components, with durable assisted 
articulating joints, and improved 
standardization in connector/
adaptor technology to allow a wider 
selection and choice of prostheses 
�W�K�D�W���D�G�D�S�W���W�R���V�S�H�F�L�¿�F���D�F�W�L�Y�L�W�L�H�V����
Current technology and components 
available are largely aimed at adults, 
which do not cater to children and 
can be too heavy. 

Whilst 3D printing was raised as 
a potential facilitator of bespoke 
devices in some workstreams, 
clinicians raised concerns over 
issues of quality, safety, and a 
need to better understand the 
regulatory and quality frameworks 
that are required to implement this 
technology and minimize risks. 
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Theme 4: Service Journeys

Children described how they enjoy 
�W�K�H���F�K�L�O�G���V�S�H�F�L�¿�F���D�V�S�H�F�W�V���R�I���W�K�H��
service (such as play areas, or 
fun assessments), whilst parents 
appreciated the friendly approaches 
of staff they encountered. 

Families and clinicians both 
highlighted issues with regards to 
long waiting times for appointments, 
a desire to reduce time taken out 
of school/work hours, and a need 
for carers to be well informed 
(particularly with respect to what 
opportunities/products are available 
for children). Families also described 
�K�R�Z���¿�U�V�W���H�Q�W�H�U�L�Q�J���W�K�H���V�H�U�Y�L�F�H���F�D�Q��
be an intimidating experience, as 
well as a need for information on 
the child’s condition and pathway 
through the service. Several families 
highlighted a need for prosthetic 
provision from earlier ages 
(particularly in terms of encouraging 
young children to wear upper limb 
prostheses), whilst clinicians also 
suggested a need to consider the 
transition from child services to adult 
services, with continued provision.

�'�L�V�F�X�V�V�L�R�Q���R�I���¿�Q�G�L�Q�J�V

�7�K�H���¿�Q�G�L�Q�J�V���I�U�R�P���D�O�O���Z�R�U�N�V�W�U�H�D�P�V��
indicated that most prosthetic 
research and provision is aimed at 
adults, without consideration of the 
�V�S�H�F�L�¿�F���Q�H�H�G�V���R�I���F�K�L�O�G�U�H�Q�����7�K�H�V�H��
needs include consideration of a 
higher growth rate, a potential need 
for low build heights, and a need 
for consideration of the non-linear, 
high-impact movement patterns 
of children’s play (and the impact 
of prosthetic weight/durability 
in facilitating this). The clinical 
workstream also suggested a need 

for an improved understanding of 
the biomechanical properties of 
children’s limbs in order to match 
prostheses accordingly. 
Whilst clinical, academic and 
�L�Q�G�X�V�W�U�\���Z�R�U�N�V�W�U�H�D�P���¿�Q�G�L�Q�J�V��
largely focus on the importance 
of performance, comfort and 
functional suitability of prostheses, 
the inclusion of the child and family 
voice (assisted by creative methods) 
raised issues of the  impact of the 
prosthesis on social development. 
Many issues raised were described 
in terms of whether the prosthesis 
helped or hindered the child’s 
ability to keep up with their friends 
or take part in play/sport activities 
(where the running blades were 
very popular). A reduced sense of 
spontaneity also became apparent, 
largely due to issues with the socket 
interface (i.e. needing to carry spare 
liners due to sweat, or choosing 
when/how to ‘spend’ their time on 
their prosthesis before becoming 
sore).

Children and family members also 
illustrated a more holistic view 
of prosthetic use, and how it can 
impact aspects of daily routine. For 
example, since some prostheses 
cannot get wet, children with lower 
limb prostheses may need help 
getting in/out of the shower/bath, 
whilst children using upper limb 
prostheses may need parents 
to assist in washing, dressing or 
eating. Clearly, children may want 
more independence in these tasks 
as they get older.

As a result, the overarching themes 
of ‘Let kids be kids ’ and ‘Activities 
of Daily Living ’ were taken forward 
as considerations in each of the 
workshops.

Key lessons  learned from 
Phase Two

Clear need for more connectivity between the stakeholders, 
and engaging with children (a recommendation from industry, 
healthcare, academic workstreams) to encourage meaningful 
innovation in this area. 

Need more time/resources allocated to this area of research

Clinicians and industry professionals expressed a desire for richer 
research evidence/outcome measurements as well as national 
coordination of child prosthetics research and provision.

Methodologically, tailoring the approach taken with each 
stakeholder group was necessary (e.g. a quick and easy survey for 
busy clinical staff encouraged a higher response rate). Importantly, 
the creative methods used empowered children of a range of ages 
to participate, and provided a platform for parents to discuss issues 
and experiences with their children. 
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An illustration of the landscape of research and innovation in child prosthetics
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�1�)�"�4�&���5�)�3�&�&�����4�5�"�3�8�0�3�,�4��
�4�"�/�%�1�*�5���&�7�&�/�5�4
�8�P�S�L���1�B�D�L�B�H�F���������0�C�K�F�D�U�J�W�F����

Objective 2 of the original project 
plan, ‘Initiate 4-8 example 
programmes to set the pace 
of invention,’ was addressed 
in Phase Three, by planning, 
organising and facilitating four 
‘Sandpit’ events to explore the 
challenge areas emerging from 
Phase Two. To facilitate the 
participation of as many different 
delegates as possible, the four 
Sandpits were hosted across the 
country, with venues including 
The Landing (Salford), We the 
Curious (Bristol), The Wellcome 
Collection (London) and Ice 
�6�K�H�I�¿�H�O�G�����6�K�H�I�¿�H�O�G�������7�K�H���6�D�Q�G�S�L�W�V��
were well attended with a total of 
90 delegates, including:

6 young people who use a 
prosthesis aged from 2 to 15 
years old

9 family members of young 
people who use a prosthesis

18 delegates from healthcare

30 delegates from academia

13 delegates from industry

The 72 professional delegates 
(comprising of 61 individuals) 
represented 33 institutions.

�8�P�S�L�T�I�P�Q���T�U�S�V�D�U�V�S�F���B�O�E���P�V�U�Q�V�U�T
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�5�P�P�M �%�F�T�D�S�J�Q�U�J�P�O �5�P�P�M���J�O���6�T�F �0�V�U�Q�V�U�T���P�W�F�S

�������X�P�S�L�T�I�P�Q�T��

Discuss the workshop 
theme from the 
perspectives of children, 
families, clinicians, 
academics & industry 
experts

Approx. 15 new 
challenge areas 
elicited

Participants viewed 
4 exhibitions, 
plus talks and/or 
demonstrations 
from 7 professional 
groups and 2 
families

234 ideas mapped 
onto 59 problem 
areas

18 pitched ideas, 23 
applications to proof 
of concept funding

Showcase a range of 
inspirational materials, 
projects and research 
related to child 
prostheses, as well as 
analagous materials to 
inspire creative thinking

To collaboratively 
generate as many 
ideas as possible in 
multidisciplinary teams, 
supported by a design 
facilitator. Wild ideas 
were encouraged from 
every attendee, then the 
whole group voted for 
their top 5 ideas over 
lunch

Once participants self-
select which of the 
winning ideas they want 
to work on, the teams 
develop the idea further 
(also highlighting what 
they don’t know at this 
point). The concept 
is condensed into an 
‘elevator pitch’ and 
presented to the group

The structure, rationale, content and outputs of the workshops are best 
illustrated in the table below:

�3�U�R�E�O�H�P���'�H�À�Q�L�W�L�R�Q���1�R�W�H�V

Children & family perspectives

Academic perspectives

Healthcare perspectives

Industry perspectives

Idea Generation Sheet: Draw & annotate below Idea Name:

Idea Theme:

�%�L�J�J�H�V�W���E�H�Q�H�À�W��

Who uses it?

Which area does it help?

Is the idea...

Child

Activities of 
Daily Living

Healthcare 
professional

Hospital  
Visits

Other?

Other?

Family

Play

�&�K�L�O�G���V�S�H�F�L�À�FGeneralisable

Idea Development Sheet: How can we enhance the idea? So what next?

What needs to happen now to 
develop this idea into a Proof of 
Concept application? Is there 
anything we can do to help?

Clinical Trials? User testing?

Input from families or a different 
discipline?

�4�B�M�G�P�S�E

�#�S�J�T�U�P�M
�-�P�O�E�P�O

�4�I�F�G�p�F�M�E
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�'�J�O�E�J�O�H�T

�,�F�Z���M�F�T�T�P�O�T���M�F�B�S�O�F�E���G�S�P�N���1�I�B�T�F���5�I�S�F�F

The main aim of the project, to ‘pump-prime the formation of a Child 
Prosthetics Research Collaboration,’ was met by bringing these diverse 
groups together to ‘ensure there is the ideal balance of ‘clinical pull’ 
and ‘technical push.’ Our feedback forms suggest that the opportunity 
to creatively and collaboratively explore the problem areas with people 
�I�U�R�P���R�W�K�H�U���V�H�F�W�R�U�V�����L�Q�F�O�X�G�L�Q�J���I�D�P�L�O�L�H�V�����Z�D�V���R�Q�H���R�I���W�K�H���E�L�J�J�H�V�W���E�H�Q�H�¿�W�V��
of the Starworks project from the participants’ perspectives. Support 
�I�U�R�P���S�D�U�W�Q�H�U�V���L�Q���/�D�E���/�L�Y�L�Q�J�����6�K�H�I�¿�H�O�G���+�D�O�O�D�P���8�Q�L�Y�H�U�V�L�W�\���Z�D�V���L�P�S�R�U�W�D�Q�W��
in strategically employing creative workshop methods designed to 
promote open, equal communication and ideation across hierarchies and 
�G�L�V�F�L�S�O�L�Q�D�U�\���V�L�O�R�V�����S�R�W�H�Q�W�L�D�O���L�V�V�X�H�V���L�G�H�Q�W�L�¿�H�G���L�Q���3�K�D�V�H���2�Q�H�������3�O�H�D�V�H���V�H�H��
appendix 6 for ‘snapshots’ of the Phase Three activities and outputs.

It is important to hold events such as these in a range of locations on both 
�Z�H�H�N�G�D�\�V���D�Q�G���Z�H�H�N�H�Q�G�V�����'�H�V�S�L�W�H���R�X�U���H�I�I�R�U�W�V���W�R���J�H�Q�H�U�D�W�H���µ�&�H�U�W�L�¿�F�D�W�H�V���R�I��
Learning’ to justify children taking time out of school to attend, children and 
young people only attended the weekend Sandpit events.

Advertising and Eventbrite information about such events must be clear 
to lay and multidisciplinary audiences. We found that our original theme 
‘Service Journeys’ did not receive as many applications to attend as other 
(perhaps more understandable) themed events, and as such changed 
the name to ‘Digital innovations to enhance life with prosthetics’ to better 
encompass the holistic, technologically-enabled focus of that session.

�1�)�"�4�&���'�0�6�3���� �1�3�0�0�'���0�'��
�$�0�/�$�&�1�5���'�6�/�%�*�/�(
�8�P�S�L���1�B�D�L�B�H�F���������0�C�K�F�D�U�J�W�F����

To address Objective 3 (‘Create 
the ongoing platform to stimulate 
and support innovation’), a 
national call for applications for 
‘Proof of Concept’ funding to 
address key challenges within 
Child Prosthetics technology 
and provision was launched in 
September 2017. Applicants were 
asked to consider a co-design, 
cross-sector collaboration, which 
is evidenced within the submitted 
applications.

When the funding call closed, 
we had received 23 high quality 
project proposals including 14 
from academia, 7 from industry/
SME’s and 2 from charities. 
Of these proposals, 7 related 
primarily to socket improvement; 
3 to lower limb development; 9 
to upper limb development; and 
4 to development of information 
sources. Further details of the 
funded projects are available at 
https://www.starworks-innovation.
org.uk/, a detailed breakdown 
of each award can be found in 
Appendix 7, Key features include: 

Evaluation of applications

The project proposals were 
allocated to at least three 
context-appropriate assessors 
with expertise in at least one 
of four areas: Parent and child; 
Prosthetics; Technical; and NHS 
impact.  The assessor team 
consisted of D4D staff, 3 charity 
leads (all with personal or parental 
�H�[�S�H�U�L�H�Q�F�H���R�I���O�L�P�E���G�H�¿�F�L�H�Q�F�\����������
technologists and 5 prosthetists 
(3 from the NHS and 2 from 
industry). The projects were 
ranked initially on their scores, 
but also taking into account the 
need to put together a balanced 
and complementary programme 
of projects, ensuring as wide 
a coverage of the topics as 
possible with minimum overlap. 10 
projects were selected with a total 
requested funding of £423K.

The themes explored in the 
Phase Three Sandpit events 
are evidenced throughout 
the applications, with a large 
number focusing on the socket 
interface as well as lower 
prosthesis personalisation and 
adaptability.

Many applications are 
focusing solely on upper limb 
prosthetic applications .

A small number address 
cross-sector communication 
and the journey a child 
takes  through the prosthetics 
service.

The majority of applicants 
�K�D�Y�H���R�I�I�H�U�H�G���V�L�J�Q�L�¿�F�D�Q�W��
support in kind and matched 
funding through partner 
institutions, and have plans 
beyond the project funding 
period .

�8�P�S�L�T�I�P�Q���P�V�U�Q�V�U�T

As can be seen in the table on page 15, the effectiveness of these 
multi-stakeholder co-design events was also evidenced in the volume 
�R�I���Q�H�H�G�V���L�G�H�Q�W�L�¿�H�G���D�Q�G���L�G�H�D�V���J�H�Q�H�U�D�W�H�G���±�����������L�Q���W�R�W�D�O�����$�I�W�H�U���D�Q���L�Q�L�W�L�D�O��
analysis of these ideas, they have been mapped onto approximately 
59 problem areas or themes; 15 of these themes were completely new 
topics previously unexplored. The majority of the newly discovered 
areas were about a child living his or her life rather than clinical aspects, 
again demonstrating the potential for innovation within the area of child 
prosthetics by involving all stakeholders.

These initial ideas, and the materials generated in developing the most 
popular 4-6 ideas at each event, have been made available to the 
attending delegates, as well as the feedback data and images taken 
(with permission) at each event. We are currently exploring options 
of formally archiving the ideas generated, sorted and accessible by 
theme, into an open resource for those who wish to enhance children’s 
lives with prosthetics, and to ensure the sustainability of the multi-
stakeholder community generated by the project.



Annual Report to National Institute for Health Research 2017-2018Overview of activities and progress

16 17

�"�1�1�3�0�"�$�)���5�0��
�$�0�.�.�*�4�4�*�0�/�*�/�(

A contract letter from D4D 
(including individualised research 
�F�R�Q�W�U�D�F�W�V���E�H�W�Z�H�H�Q���6�K�H�I�¿�H�O�G��
Teaching Hospitals NHS 
Foundation Trust (as host for 
NIHR D4D HTC) and each of 
the institutions of the Principal 
Investigator of the projects) was 
developed between D4D and the 
STHFT Research Governance 
staff. 

�&�O�D�U�L�¿�F�D�W�L�R�Q���R�I���3�U�R�S�R�V�D�O�V

It was recognised that, while 
the successful project proposals 
�Z�R�X�O�G���G�H�¿�Q�H���W�K�H���Z�R�U�N���W�R���E�H��
done to a reasonable extent, in a 
number of cases there would be 
some additional detail required 
�W�R���I�R�U�P���D���F�R�P�S�O�H�W�H���G�H�¿�Q�L�W�L�R�Q���R�I��
the work to be delivered.  As 
such, D4D engaged in detailed 
�G�L�V�F�X�V�V�L�R�Q�V���R�Q���W�K�H���J�D�S�V���L�G�H�Q�W�L�¿�H�G��
in the project proposals, and the 
ways in which the project teams 
would clarify and address these. 
Particular attention was paid to 
clarity of the project plan, budget 
�G�H�W�D�L�O�V�����G�H�¿�Q�L�W�L�R�Q�V���R�I���G�H�O�L�Y�H�U�D�E�O�H�V��
and collaboration agreements.

Research Contract Agreement 
Forms were created for each of 
the projects, and these together 
with the Starworks Contract 
Letters constituted the basis 
of the contract between the 
institutions and Starworks/STH. 

Once appropriate signatures were 
received from each project team, 
�D���¿�Q�D�O���O�H�W�W�H�U���Z�D�V���V�H�Q�W���R�X�W���W�R���W�K�H��
�S�U�R�M�H�F�W���W�H�D�P���W�R���F�R�Q�¿�U�P���W�K�D�W���W�K�H��
project was now authorised to 
commence (sent between 12-Feb-
18 and 27-Feb-18). 
Although the project plans are 
individualised, we estimate all 
projects will be completed by 
December/January 18/19.  

Monitoring

A core team within Devices for 
Dignity has taken responsibility 
for ‘light touch’ monitoring 
and support of the projects to 
ensure they are able to reach 
their objectives within the time 
allocated. As of March 2018 all 
projects have held their kick-off 
meetings. 

Project leaders will be required to 
submit (to Devices for Dignity) a 
satisfactory report of progress at 
an appropriate half-way point of 
their project in order to receive the 
second instalment of their funding. 
A template for this report will be 
provided by the Starworks team 
and circulated in advance of their 
individualised deadlines. 

Intellectual assets

Although the funded projects are 
at an early stage, one team has 

already voiced their intentions 
to patent their concept once it is 
�U�H�¿�Q�H�G�����,�Q���W�K�H���L�Q�W�H�U�H�V�W�V���R�I���G�D�W�D��
protection, we have agreed that 
this team will not share any IP-
sensitive information with us as 
part of their reporting process until 
the patent is in place. 
We expect several other projects 
to protect their assets as their 
projects continue, and we 
will provide guidance and/or 
signpost resources to assist this if 
necessary. 

Discussion of Phase Four

By creating an opportunity for 
multi-disciplinary teams to innovate 
in this area, Phase Four has begun 
to address the third original aim 
for the collaboration: ‘Identify and 
support the best advances in 
research ���L�Q���W�K�L�V���¿�H�O�G���W�R���S�D�U�W�Q�H�U��
with the NHS to accelerate 
development towards clinical 
use…[and] generate a long-term 
pipeline of new innovations 
by providing ongoing access to 
and idea exchange with national 
�Q�H�W�Z�R�U�N�V���R�I���H�[�S�H�U�W�V���L�Q���W�K�H���¿�H�O�G��
creating an environment to 
innovate and collaborate.’ The 
ways in which the collaboration is 
supporting idea exchange across 
these national networks is detailed 
further in the following section. 

�4�"�/�%�1�*�5�4������

�/�&�5�8�0�3�,�*�/�(

�"�1�1�-�*�$�"�5�*�0�/

�4�6�#�.�*�4�4�*�0�/

�$�0�/�5�*�/�6�&�%���4�6�1�1�0�3�5���*�/��

�5�)�*�4���/�&�8��
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�3�&�4�&�"�3�$�)
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�1�)�"�4�&���'�*�7�&�����.�"�*�/�5�"�*�/�*�/�(������
�(�3�0�8�*�/�(���5�)�&���/�&�5�8�0�3�,
�8�P�S�L���1�B�D�L�B�H�F���������0�C�K�F�D�U�J�W�F����

Network growth
Whilst the work described in 
Phase Four somewhat addresses 
Objective 5 (‘Obtain a coherent 
set of commitments from relevant 
organisations by mid programme 
to ensure that the Collaborative 
�F�R�Q�W�L�Q�X�H�V���E�H�\�R�Q�G���W�K�H���¿�U�V�W���S�K�D�V�H��
of funding’), the collaboration has 
also secured additional funding 
to support this further through 
a series of networking events 
between the funded projects 
and other interested partners. 
These events will facilitate 
mutual learning about the diverse 
portfolio of funded projects, and 
the sharing of ideas, experiences, 
resources and problem-solving 
capacity between project teams. 

Dissemination
To ensure continued inclusion 
of the children and families who 
are vital to this network, the 
collaboration commissioned 
an illustrator to translate some 
�R�I���W�K�H���P�D�L�Q���¿�Q�G�L�Q�J�V�����W�R���G�D�W�H����
into a visual, engaging format 
more readily disseminated and 
understood by these groups. 
Please see appendices 8 and 9.
The sharing of images such as 
these, and photographs/updates 
about our activities throughout the 

project, through our website (see 
https://www.starworks-innovation.
org.uk/) and social media 
channels (see https://twitter.com/
starworks_cp ) contribute to Work 
Package 5, particularly D8, by 
�P�D�L�Q�W�D�L�Q�L�Q�J���D���µ�K�L�J�K���S�U�R�¿�O�H���D�F�U�R�V�V��
social media, press, conferences’ 
throughout the project so far.  
This will be continued as the 
collaboration continues. 

Throughout the project there has 
been widespread interest in the 
�D�S�S�U�R�D�F�K���W�D�N�H�Q�����W�K�H���¿�Q�G�L�Q�J�V���D�Q�G��
subsequent outputs. A number 
of publications have engaged 
with the collaboration, resulting in 
some key outputs:

The Clinical Services Journal 
with a readership of 30000 
led with an article on how to 
‘Attract Innovation in Child 
Prosthetics.’ This included some 
of the clinicians involved in the 
collaboration talking about the 
need to develop new technology 
�D�Q�G���U�H�V�H�D�U�F�K���L�Q���W�K�H���¿�H�O�G���R�I���F�K�L�O�G��
prosthetics.

Children and Young People Now 
highlights the Starworks Project 
as an example of best practice 
with quotes from some of the 
children and families involved in 
the project.

The NHS Confederation also 
focused on one of the clinicians 
supporting the collaboration and 
highlighted his work in supporting 
innovations in child prosthetics.

�'�V�U�V�S�F���H�S�P�X�U�I���P�G���U�I�F���/�*�)�3���$�I�J�M�E���1�S�P�T�U�I�F�U�J�D�T��

�3�F�T�F�B�S�D�I���$�P�M�M�B�C�P�S�B�U�J�P�O

There is a great appetite to 
continue this initiative beyond the 
current funding window. Essential 
activities that need to be continued 
or developed include:

Continue to build and shape 
this collaboration to address 
the key system and user 
�Q�H�H�G�V���L�G�H�Q�W�L�¿�H�G

Ensure the projects initiated in 
this phase are well supported 
to deliver the best possible 
outcomes

Industry and clinicians have 
a need to identify and to 
continue to identify new 
areas of need and areas 
for development; there is a 
requirement for an on-going 
mechanism to maintain an 
updated system of validated 
unmet needs

A regular funding call to 
�D�G�G�U�H�V�V���V�S�H�F�L�¿�F���W�K�H�P�H�V��
�L�G�H�Q�W�L�¿�H�G���Z�L�W�K�L�Q���F�K�L�O�G��
prosthetics, involving public 
but also private investors

Develop a network that 
shares and encourages open 
development. This could lead 
to an open source approach to 
enable innovators to take the 
ideas and needs generated 
through the network, develop 
them in conjunction with the 
network, and then share their 
�¿�Q�G�L�Q�J�V���D�F�U�R�V�V���W�K�H���Q�H�W�Z�R�U�N���I�R�U��
�W�K�H���E�H�Q�H�¿�W���R�I���D�O�O���V�W�D�N�H�K�R�O�G�H�U�V��

As such, two types of investment are 
required: funds to maintain the network 
(allowing it to develop and grow) and funds 
to support individual projects or larger 
programmes that arise. Supporting these 
projects further will allow these great ideas 
and concepts to reach the market and allow 
them to be used by children and young 
people. 

Within D4D, we have established the TITCH 
(Technology and Innovation Transforming 
Child Health) network with the methodology 
in place to allow Starworks to support all 
of the above aims. This national network 
is centred around children and families, 
healthcare experts, charities and industry 
who enable rapid access to key opinion 
leaders, knowledge, and know-how. 

The Starworks child prosthetics project 
should continue to be developed towards 
the sustainability of its own network, which 
includes all stakeholders. This core network, 
established in recent months, will form the 
basis of a growing body of interested parties.  
The ongoing network would help drive 
forward innovations and provide a platform 
for the essential and expert multi-stakeholder 
relationships required to ensure that the 
very best innovations are developed and 
�F�R�P�P�H�U�F�L�D�O�L�V�H�G���I�R�U���W�K�H���E�H�Q�H�¿�W���R�I���F�K�L�O�G�U�H�Q��
living with a prosthetic limb, and their 
families. 
As word of the Starworks project continues 
to spread, the collaboration will continue 
to ‘offer support to anyone interested in 
discussing their own ideas for technology 
development in Child Prosthetics,’ as 
outlined in Work Package 4. This has been 
somewhat addressed in the monitoring and 
supporting role of the funded projects as 
detailed in Phase Four, and the additional 
events described here in Phase Five.
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As is clear throughout this report, Patient and Public Involvement and 
Engagement (PPIE) has been a central concern of the collaboration. 
This section will summarise the methods used and added value of such 
activities in three key stages of the project; the needs assessment of child 
prosthetics research and provision; national, multidisciplinary Sandpit 
events; and the setting up of 10 ‘proof of concept’ projects to explore 
innovations in this area. 

Needs Assessment of Child Prosthetics Research and Provision

Multiple, creative methods were chosen and bespoke tools designed 
to account for the challenges of a national patient population and the 
particular needs of children (i.e. short, sharp, fun activities), including:

Three separate surveys were developed for children, young 
adults and parents, with the former facilitating rich responses 
through drawing activities. These surveys could also be used as 
�D���S�O�D�W�I�R�U�P���I�R�U���G�L�V�F�X�V�V�L�R�Q���E�H�W�Z�H�H�Q���S�D�U�H�Q�W�V���D�Q�G���F�K�L�O�G�U�H�Q���L�I���¿�O�O�H�G���L�Q��
together.

�9�L�V�L�W�V���W�R���S�U�R�V�W�K�H�W�L�F���F�O�L�Q�L�F�V���W�R���H�O�L�F�L�W���F�R�Q�W�H�[�W���V�S�H�F�L�¿�F���N�Q�R�Z�O�H�G�J�H��
through discussions with children and families in waiting rooms, 
or observing the appointment itself.

Creative workshops with children and family members that 
focussed on exploring children’s daily routines, wider life issues 
and priorities, and the challenges posed by their prosthesis within 
them.

In terms of added value, it was found that the use of multiple, creative 
methods that empowered parents and children (of a range of ages) to 
�V�K�D�U�H���W�K�H�L�U���X�Q�L�T�X�H���N�Q�R�Z�O�H�G�J�H���J�H�Q�H�U�D�W�H�G���¿�Q�G�L�Q�J�V���W�K�D�W���Z�H�U�H���R�W�K�H�U�Z�L�V�H��
�X�Q�D�U�W�L�F�X�O�D�W�H�G���E�\���R�W�K�H�U���Z�R�U�N�V�W�U�H�D�P�V�����7�K�H�V�H���¿�Q�G�L�Q�J�V���L�Q�F�O�X�G�H�G���D���P�R�U�H��
holistic view of prosthetic use that considers its impact on daily routines 
and other family members, as well as the social side of the child’s growth 
and development and the importance of uninterrupted, spontaneous play. 

Sandpit Events

A series of four Sandpit events were arranged to bring children and family 
members together with academics, clinicians and industry experts to 
collaboratively and creatively explore key challenge areas within child 
prosthetic research and provision. Child and family attendance was 
encouraged through the choice of multiple venue locations across the 
country, hosted on both weekdays and weekends. The workshop structure 
focussed on ensuring all participants’ voices, experiences and ideas were 
considered equally, and explored creatively with bespoke supporting tools, 
empowering child and family attendees to participate comfortably.

The added value of eliciting the child and family voice in this stage is 
evidenced in the volume and holistic nature of ideas generated in the 4 
Sandpits – 234 in total, some of which related to previously unexplored 
topics. Professional participants regularly stated (via feedback forms) that 
the opportunity to work with other stakeholders, including families, was 
�R�Q�H���R�I���W�K�H���E�L�J�J�H�V�W���E�H�Q�H�¿�W�V���R�I���W�K�H���6�W�D�U�Z�R�U�N�V���S�U�R�M�H�F�W��

Proof of Concept Funding

Applications to the Proof of Concept funding scheme were reviewed by at 
least 3 context-appropriate assessors with expertise in at least one of 4 
areas: Parent and child; Prosthetics; Technical; and NHS impact. Devices 
for Dignity are also offering support to the funded projects in terms of 
networking with interested families. Although the projects are in their early 
stages, the inclusion of parent and child perspectives in their selection 
adds value to the project by ensuring the proposals aim to meet real 
needs of real children.
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In the Needs Assessment and 
Sandpit events discussed 
previously, approximately 56 
individual children and family 
members were involved, 
evidencing the collaboration’s 
commitment to meaningful, 
active involvement of these 
key stakeholders. Their unique 
contributions have encouraged all 
participants to take a more holistic 
view of child prosthetic research 
and provision, taking into account 
children’s lived experiences and 
priorities.  

The collaboration has also 
facilitated patient and public 
engagement (which ‘Involve’ 
describe as the provision and 
dissemination of information 
and knowledge about research). 
This has been evident in the 
maintenance of a strong online 
presence via dedicated Starworks 
website pages (https://www.
starworks-innovation.org.uk/) 

and twitter (@starworks_cp), 
as well as extensive promotion 
through partners (including 
@Devices4Dignity and @
TITCHinnovate). The project has 
been documented in publications 
such as The Clinical Services 
Journal, Children and Young 
People Now, and The NHS 
Confederation. 

Outcomes from Sandpit events 
were scanned and uploaded (with 
permission) to an online repository 
shared between Sandpit 
participants, demonstrating the 
collaboration’s desire to maintain 
an open network approach, 
building transparency and 
capacity within it. To make the 
project outputs more accessible 
�W�R���F�K�L�O�G�U�H�Q�����V�H�Y�H�U�D�O���N�H�\���¿�Q�G�L�Q�J�V��
have also been translated into 
illustrations (see appendices 
8 and 9) and shared via the 
channels described above.

�7�K�H���L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���V�\�V�W�H�P���Z�L�G�H���Q�H�H�G�V in child prosthetics from the 
perspective of all stakeholders, who were seen as equal partners with a 
�V�L�J�Q�L�¿�F�D�Q�W���U�R�O�H���W�R���S�O�D�\���L�Q���G�H�Y�H�O�R�S�L�Q�J���H�I�I�H�F�W�L�Y�H���L�Q�Q�R�Y�D�W�L�R�Q�V���I�R�U���F�K�L�O�G�U�H�Q���Z�L�W�K��
limb loss

A unique approach  that treats all stakeholders as equal and places 
children at the centre of innovation, as evidenced through our 4 sandpit 
events and our continued network approach

The funding of 10 high quality projects , which involve all stakeholders 
and seek to address unmet needs that will ultimately improve child 
�S�U�R�V�W�K�H�V�H�V�����V�R�P�H���R�I���Z�K�L�F�K���Z�H�U�H���L�G�H�Q�W�L�¿�H�G���W�K�U�R�X�J�K���D�Q�G���E�\���W�K�H��
Collaboration).

�5�0�1���5�)�3�&�&���"�$�)�*�&�7�&�.�&�/�5�4��
�%�6�3�*�/�(���5�)�&����������������������
�'�*�/�"�/�$�*�"�-���:�&�"�3
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