From perspective to prescription:

Bridging stakeholder experiences in the
development of a decision aid for partial
hand prostheses

Kirsty Carlyle

Department of Biomedicdtngineering

University of Strathclyde

i ) University of
o) Strathclyde
&> Glasgow

This thesisis submittedfor the degree of
Doctor of Philosophy
2025



~

5SOf I N GAZ2Y 2F ! dzZiKSYGAOAGE |y

Thisthesisistheresult afK S | dzG K2 NRa 2NAIAYIlf NBaSk NOK
author and has not been previously submitted for examination which has led to the

award of a degree.

The copyright of this thesis belongs to the author under the terms of the United
Kingdom Copygiht Acts as qualified by University of Strathclyde Regulation 3.50. Due
acknowledgement must always be made of the use of any material contained in, or

derived from, this thesis.

Signed: /(M(TL

Date: 12" July 2025



Acknowledgements

The number of people | would like to thank for supporting me on this journey feels

almost endless, and for that | am eternally grateful.

Firstly, 1 would like t@xtend my deepest gratitude tmy supervisor, Dr Sarah Day,
for the guidance, support and mentorship provided to me throughout my PhD
studies. From sharing knowledge and passion for upper limb prosthetics, to providing
encouragement and belief in me at times when | needed it the most, the mentorship
provided has glminated in me aspiring to be as influential as her and | feel incredibly
fortunate to have had thenemorablePhD experience | haved.| would also like to
thank Dr Maggie DonovaHall for her support, advice and collaboration throughout
this PhDg your lessons have shaped my journey. Additionally, thanks to Prof Arjan

Buis forthe ongoing supporand energythroughout the process.

I would also like to thank all at the Centre for Doctoral Training (CDT) in Prosthetics
and Orthotics. Being part d¢iiis network has been a kefgctor in such a positive and
fulfilling PhD experienceAdditionally, | extend thanks to EPSRC for funding this

research.

Thanks to the Biomedical Engineering Department at University of Strathclyde for
continuously supporting andncouraging students, it was a pleasure to work in the

Wolfson alongside fabulous peers for the duration of my studies.

| also extend sincere gratitude to everyone in my professional network who has
supported my research online and connectedh me at canferences. | have been

welcomed intothe partial hand prostheticcommunity with open arms, and | am



grateful to have learned from passionate clinicians and academics over the past few
years.Moreover, | am grateful forevery individual who has generoudlared their

experience with partial hand limb difference with me.

To my friendsyou have been an immense support amdichwelcomed distraction
over the past few yearsincluding going back to 2014 when | first started at
University. The words of encouragent and belief in me over the years has always
0SSy y2GSR IyYyR KIFa KSfLSR RNAGS YS I
the tank. Special mention to Wolftuna Club for being a consistent source ahpby

positivity throughoutthe final year.

Thank you to my family. Mum, dad and Fragethank you for the belief, support,
encouragement, laughs and for cheering on all of the big and small milestones
throughout this lifetime of education. My grandparents, none of whom have
witnessed the end of thgpurney, buteach of whom have felt with me every step

of the way Thank you for providing me with the building blocks to achieve.

d A



Abstract

Partial hand prostheses offdéroth functional andpsychosociabenefits tosupport
people with partial hand limb difference. However, the prescription process can be
complexdue to factorssuch as uniquendividualpresentationand a lack oéducation
among stakeholders, including both prescribers and end uBsrsisionmaking aids
are a potential support mechanism to assist stakeholders in making decisions about
treatment or prescription options.

Thisthesisaimedto explore the use of partial hand prosthesasd to develop an
understanding of how devices are selected for end users. Was achieved through

a series of studies that explored tegperiencesnd viewsof clinicians who prescribe
partial hand prostheses, angeople with partial hand limb difference who have
undergoneprescription

A literature review found that there is neecommended set of outcome measures
for assessing hand activity in the partial hand limb difference population. This finding
gl & FdzZNIKSN] adzLJL2 NI SR o0& || adzNWSe SELX 21
individuals with partial hand difference. The gey revealed that funding often drives
prescription decisions, despite clinicians viewing tetred factors, such as
occupation and hobbies, as more important. These findings informed the design of a
qualitative focus group study aimed at gathering deemsights into the challenges
and perspectives of those experienced in prescribing partial hand presth&hared

decision making and education emerged as key themes. Following this, a decision



making aid was developed and shared with individuals ysamtgal hand prostheses

to gain their feedback, alongside insights from their own prescription journeys.

This thesis presents a decistoraking aid; a practical tool designed to support both
users and clinicians by addressing challenges identified irpteeeding studies.
Validation of the decision aid is recommended to enable its implementation in clinical
practice and to improve prosthetic outcomes for people with partial hand limb

difference.
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1 Introduction

1.1 The human hand

1.1.1 Anatomy
The human hands a complex structure thdbrms the terminal part of the upper

limb. The hand is connected to the forearm through the wrist, and includes the palm
as well as five fingers, also referred to as digits. The hanmmposed of bones, joints,
muscles, tendons, ligaments, nerves and oblovessels. These structures are
supported and protected by cartilage, fascia, fat, connective tissue andAstotal

of 27 bones make up the hand includihgse in the wrist (carpalpalm (netacarpa)

and fingers (phalange¥ (Learn Human Anatomy 2024 halanges are described as
distal, intemediate or proximal based on their location in the halbnes in the

hand are connected at joints. Joints are described based on the bones in which they
connect, as shown in the grey areas in Fidurieor example, the DIP joint is the distal

interphalangeal joint which connects tlistal and intermediate phalanges.



DIP Distal interphalangeal

PIP

Proximal interphalangeal

FGUREL - BONE STRUCTURE OF FAED WITH JOINTSGHLIGHTED IN GREYEAR(ILLUSTRATED BY
CRUNCHDESIGH

Hand muscles are categorized as extrinsic and intrinsic. Extrinsic muscles originate
from the forearm and connect to the hand, whereas intrinsic describes muscles that
reside entirely within thehand. Extrinsic muscles control gross movements such as
finger and thumb extension. Intrinsic muscles control fine movements such as
abduction and adduction. Tendons and ligaments provide stability and enable
movements of the hand powered by muscles. Aiddially, three major nerves
innervate the hand: median, ulnar and radial. Blood is supplied to the hand by two

arteries: radial and ulngiLearn Human Anatomy 2024).



1.1.2 Grip patterns
The hand is responsible for powerful prehension and precise contrmh allows it

to provide a wide range of functional purposes. The range and adaptability of
functional movements achieved by the hand esabled dueto the complex
anatomical structure and precise control of movement and feedback by the central
nervoussystem(Biryukova and Yourovskaya 1994)

The hand can perform a number of grip patterns whallow the individual to
perform tasks and signal gesturdsifferent grip patterns are required to perform
different functions, for example a pinch grip may be used to pick up and place small
objects sub as a coin, and a hook grip may be used to carry heavier objects such as
a suitcase. Examples of grip patterns corresponding to hand function are shown in

Figure2.



1. Pinch 3. Span

4. Power 6. Flat Hand Push 7. Finger Push

FHGURE2 - EXAMPLES OF HAND GR{R.LUSTRATED ERUNCHDESIGN

1.1.3 Activities of daily living
Furthermore, hands arerucial end effectorsn enabling people to carry out activities

of daily living (ADL) and participate in soci@gemekong 2022Hands are vitaflor
carrying out basic ADL such as dressing, cooking and hygtesebility to carry out
ADL allows people to live independently with good quality of BEyond ADL, hands
allow people to partake in work, hobbiesd leisure activities which contributes

further to good quality of life.



In addition, the nerveghat innervate the handacilitate the function of the sensory
system, enabling perception and differentiation of physical objects based on
characteristicsuch as size, shape, texture, weight and thermal prope(fieses and
Lederman 2006)Additionally, hands can be used as communication taatduding
assisting those with hearing or visual impairments throughuse of sign language
touch reading, and creative tools arts suchas music and danceThe hand also
contributes to body temperature regulation as sweat glands in the hand dissipate

heat, and blood vessels located within the hand can aid loss or retention of heat

1.1.4 Impairment
Hands can be affected by a rangecohditions, disease or injury. Impairment of the

hand can result in physical and mental deficitierefore may be described as
disability (Farzad, Asgari et al. 2019he various functions of the hand previously
described can be affected or naxistent due to impairments.Moreover,
impairment of the hand can also impact range of moticontrol, strength,comfort
and sensationComfort maybe considered in terms dhermal, physical, cosmetic,
and psychosocialaspects. Thumb impairment alone can significantly reduce
functionality as itcontributes to approximately 40% of total hand functi@Moran

and Berger 2003)

1.1.5 Amputation

Thehand can beegardedincapacitated for a number of reasons including trauma,
tumour, infection, peripheral vascular disease, or congenital anonfailygical
removal, known as amputatiomay be carried out on the affected hasplés a result

of incapacitation Someamputationsare planned for example due to disease or



infection, and otherssuch as traumatically injured handsay not be planned

Revision surgeries may also take place after initial amputafRmughly five to six

thousand amputations are undertaken in the Unit&ehgdom each yeaiBlesma

2025) and of these amputations, roughly one fifth ar@per limb amputations

(Health Technology Wales 2019)

1.2 Partial hand limb difference

WAY0 RAFFSNBYOSQ Aa | GSN¥Y dzasSR G2 RSao
02 RST2NXIFGA2Y 2NJ I YLzil GA2y® ¢KAA Yl & |
difference can exist in both upper and lower limBartial handimb differenceis

defined asabsence of whole or part of at least one of tinetacarpas, or more distal,

and can be congenital or acquired though trauma, disease, or maligr{alstyon

and Blauvelt 2014, Iimbinto, Peccia et al. 20T6)s absence can be through the hand
segment or complete removarhe structural complexity of the hand contributes to

the variability in presentation andseverity of partial hand limb differences.
Individuals in this population may exhibit a range of presentations, such as absence

of a small portion of distal phalanges to presence of only a partial metacarpal with no

further distal segments.

1.2.1 Gongenital limkdifference
Congenital limb difference occurs when an individual is born without part of their

limb due to the affected limb not forming during fetal developmelmt.congenital
partial hand limb difference, someone is born without part of their fingerpam.
People with congenital limb difference may or may not adapt to live with their limb

difference.They may or may not undergo surgeries to attertgpicorrect the limb



difference or reduce the extent of functionality impairmeriMcCarroll 200Q)The
most common congerstl handdifferenceis said to be whedigits are fused together
which results in less digits on the hand ove(aiindactyly)Goldfarb, Shaw et al.
2017) There is limited dataelated to congenital limb difference in comparison to
amputation, as persons with congenital limb difference may not undergo treatment

or interventions compared to those who undergo amputation.

1.2.2 Partial hand mputation
Partial hand amputation is the surgical remogtpart of the handor fingers There

are various levels of removal that are classifiedder the term ‘Partial hand
amputatiorQReasons for partial hand amputation include severe trauma, gangrene,
infection, deformity, frostbite, malignancies of the haaddigit, peripheral vascular
disease, diabetes, complex regional pain syndrome and unsuccessful replantation
(Maender 2024) Similar toother levels of amputationpeople with partial hand
amputation may experience challenges such as ppstrative pain, scarring and
psychological deficits such agess and anxiety disorde(&rob, Papadopulos et al.
2008) A retrospective cohort study which aimed to identiiylb amputations over a

ten- year period found that 4,166 upper limb amputations were conducted in
Scotland between 2012 to 2021. Of these amputations, 97% were partial hand
amputations(Day 2024)Another investigation which examinedta from the Global
Burden of Diseasstudy found that finger amputations were the most common type

of traumatic amputation(Yuan, Hu et al. 2023)

1.2.3 Limb loss
There are numerous aspects of loss that individuals may experience as a result of

amputation or absence of a limhoss of a limb is said to be comparable to loss of a



loved one and individuals with this conditiomay experience a grief cycle consisting

of denial, anger, bargaining, depression and acceptdBeanett 2016) Feelings of

grief may be experienced at various stages in the limb loss journey, such as
immediately after loss or later in the recovery stag&¥®ng, Chew et al. 2011)n
addition to emotional loss, individuals may feesmetic losdNegative thoughts and
views of body image can impact mental health and therefore quality ofRibelgers,
Laveway et al. 2023Another type of loss one may experience is sensory Lass.

of sensation means no sense of touch, which can affect an individual both in terms of
functionality and psychosocially through interactions with oth@shiefer, Tan et al.

2016)

1.3 Managementnd solutions
The implications of partial hand limb féifence can be managed through a number

of means.Such means include adaptive tools such as attachments that allow an
individual with limb difference to drive a c&trosthetic devices are a potential means

of managing functionabr psychosocial impairmest Further, people with limb
difference may receive physiotherapy to support training to use other muscle groups

or movement patterns to perform tasks.

1.3.1 Prosthetic solutions
Prosthetic devices are a potential solution to assist people with upper limb

amputation incarrying out functional tasks, and/or improving satisfaction and quality
of life. A number of prosthetic devicdsave been developetbr people with partial
hand linb difference Prostheses can be made of various materials such as metals

and plastics. Depending on the prosthesis type, a socket maguseommade to



allow the prosthesis to interface with the residdahb. Prostheses for partial hand
may be describedsaactive or passive, where active prostheses can be controlled by
the user from residual function or muscle signals. Passive prostheses may not move
with input from the residual limb.

A review byGrahamet al (Graham, Hendrycks et al. 202igtegorised prosthgs
options forvarious levels of partial hand amputation. The authors recognised that
various levels of amputation come with varying levels of functional loss, impairment
and associated treatment options, therefore the following levels of absence were

describedby the authors

1. Distal toDIPJ

2. Through DIPJ and middle phalanx
3. ThroughPIP.A&nd proxmal phalanx
4. ThroughMCP.Jnd metacarpal

5. Thumb, partial or complete.

Following categorisation of level of absence, different types of prostheses were
described for each presentatiomnd classed as passive functional, externally
powered or bodypowered. Examplesof commercially availablgrostheses were
provided for each level of amputation and prosthesis cld$se authors also list
activity specific prostheses ast@asdalone type of device but did not include this in
their classification across diffemelevels of limb differenceThe authors also detail
barriers to prosthetic rehabilitation including a perceived lack of options which

discourages professionals from prescribing partial hand prostheses. Additionally, the



authors describe prosthesis fitpas a key factor in successful outcomes, rather than

the prosthetic device itself being the true reason for abandonment or rejection.

A narrative review by Kim et éKim, Powell et al. 2023garched existing literature

to review prosthetic options included in investigations or marketed direcyl\the
companies who manufacture tine Like Graham et al, thauthors of this work
categorisedpartial hand prosthees as bodypowered and externallypowered,
K2gS@SN) dzaSR (KS GSNY WLI & ®Pasehb Prosthesesi ST R
were described & not having active movement but their main feature being the
aesthetic design which makes the prosthesis appear to look like a natural hand.
Nonetheless, the purpose of passive prostheses is not only cosmetiméytbe
passive functionally. Passive movemhis sometimes enabled as the user can use the
device to push, pull or manipulate objects. Passive prostheses were further
categorised as static, adjable and activity specificBodypowered prostheses
which use residual hand functiorcan sometimes be coupled with external
components such as cables, harnesses and springs, to drive the device. These were
categorised bythe authorsas residual handriven and cablariven. Externally
powered prostheses were described as using motors and batteries ®tthevdevice

and were not furthercategorsed. These arehe only publicatios known to date that
categorisepartial hand prosthesesach through different approachegvhile both
studies categorise partial hand prostheses, there were no studies foundhwhic
categorise prostheses based on alternative factors which may influence candidacy or

device selection.

The following categorisation types ansedthroughout this thesis:
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Body-powered prostheses use remaining function in fingers, hand or wrist to move

the prosthesis.

Myoelectric prostheses use signals from muscles to control the prosthesis. The
prosthesis responds to different muscle signals by creating various @epsh as

pointing a finger or closing the device round an object.

Mechanical prosthesesuse mechanical systems, such as a ratcheting system, to
move. An existing contralateral hand, or a surface such tabla, may be used to

move the fingers.

Activity-specificprostheses are designed for specific tasks like sports, work, hobbies
or activities of daily living. Activity specific devices include tools for sports such as
swimming or fixtures that allow the user to ho&dspecificobject such as power

tool.

Passie prosthesesare designed to look like the missing body part can include details
like hair and nails. These devices are not designed with a functional purpose. If partial
hand limb difference affects only one hand, this type of device may be modelled

basedon the contralateral hand.

Assistive devicemay not look like a hand and may not have fingers. Some attach to
the residual limb and use features like plates or hooks. They may require the user to
utilise existing function in their residuum to press agh an existing thumb or palm

for example to create a grip.

11



Hybrid prosthesesarean option which combines a selection of the above options on
one device. For example, a hybrid prosthesis i@ysist ofmyoelectric digits and a

body-powered digit for a individual who has a presentation that allows this option.

No prosthesigs an option in which the individual chooses not to use a device. They

may perform tasks and feel satisfied without using a device.

Examplesof each device are shown irFigures 3 to @ within Table1 including
commercially available optiondhe device types listed above may be referred to

using different terminologyy manufacturers, users, or professionals in the field or

in literature. Fo example W O 2 & Yndyibk @€&Mo describe passive artostheses

YFe Ffa2 0SS NBEFSNNBR (2 | a Wwiadditod & WRSUJ
0§ SNX¥YA& Wdza SN | Y R inislthésiiGdéscribe pedpke with Sartidza S R

limb difference to use devices.
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TABLEL - EXAMPLES OF TYPESFARTIAL HAND PROSTHB

Type Body-powered Myoelectric Mechanical Activity specific
Photo &
“ e \d
Ad
FGURE3 i ILLUSTRATION CBODY POWERE FGURES T ILLUSTRATION OF MEGHBAL FGURES - QUSTOMMADE
FGURE4 T ILLUSTRATION OF MYEEIRIC
PARTIAL HAND DEVICES DEVICEVITH RATCHETING BIBRS
DEVICE WITH BATTERATTACHED Ol PROSTHESIS FOR KANSK
WRISTBAND
Reference | lllustrated by Crunch Design lllustrated by Crunch Design lllustrated by Crunch Design Photo used with permissior

courtesy of prosthesis user

13



Type Passive Assistive device Hybrid No prosthesis
Photo A
y
FIGURE7 i ILLUSTRATION OBUSTOM| FGURES - OPPOSITION TooL| FGURES - COMBINATION OMNAKEDPROSTHETICS AN FHGURE 10 1 ILLUSTRATION d
SILICONE FINGERND PARTIAL HAN POINTDESIGNS ON ONE USER PARTIAL HAND LIMB [FIERENCE
PROSTHES
Reference| lllustrated by Crunch Design Photo used with| lllustrated by Crunch Degi lllustrated by Crunch Design

permission, courtesy of

prosthesis user
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1.3.1.1 Prescription
Prosthetic devices are typically prescribed by a professional such as a prosthetist. The

LIN2OS&da 2F LINBAONALIIAZ2Y OFy @FNE FT2N |
situation. Reasons for variation in prescription can include, but are not limited to,
geographical location, healthcare provid@fenao,CuartasEscobar et al. 2025)
presentation of limb difference, funding soura@ddiss, McKeever et al. 2011fijne

since amputation(Kurichi, Kwong et al. 201,5)hether it is the fist prescription for

the individual or not. In the United Kingdom, prosthetic devices may be prescribed

through theNational Health Servic&HS or privately.

1.3.1.2 Areas for improvement
It has been noted that statistics relevant to the prevalence of limb amputation and

prosthetic device provision are limited and often inconsist@@hadwell, Kenney et
al. 2016) However, wdies have shown that hand prostheses prescribed to users
often do not reach their desired potential as users can find them difficult to control
and not fully functiona{Chadwell, Kenney et al. 2016}udies have shown that many
people reject(Biddiss and Glu 2007)or do not use their prosthesis frequently
(Raichle, Hanley et al. 2008, van Heijningen and Underhill 2@22)reviously
mentioned, ejection or abandonment may be the result ofphescription or i
fitting by the professionalGraham, Hendrycks et al. 202Research and knowledge
acquisition regarding partial hand prostes may allow better prescription and
design of prosthseswhich ultimately ould lead to better outcomes farsers in this

population.
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1.3.2 Surgical interventions
Surgical interventios for partial hand limb difference includesvision surgery,

replantation or osseointegration. Revision surgery may be undertaken to improve
function with or without prosthesis use, as well as to imprgva@n management
Surgery may involve altering or preserving length of the residual ((Brhham et al
2021) Prosthesis use may be considered at the time of first surgery or secondary
revision surgeris. Revision surgery may be necessary or recommended to improve
success in terms of residual limb function or prosthesis use, in particular improved
prosthesis fit (Guerrero, Mastraci et al. 2023) Revision surgery may include
lengthening or shortening the residual limb, skin flap revisions, muscle and nerve
procedures (Graham et al 2021). The starfish procedure is a recent surgical
advancement which aims to improve muscle sigrht can be produced by a person
with partial hand limb difference which may allow thetm have more advanced
control of a myoelectric prosthesi&uerrero, Mastracci et al. 20RJ argeted muscle
reinnervation is another example of a surgical intervention which may allow better
control of myoelectric prostheses as well as decreasing pa@mepla and Wu
Fienberg 2020) Replantation is a potential option when the detached limb is
available for reattachment and reconstruction following traumatic amputation.
Additionally, toe to thumb replantation has been carried out to reinstate hand
function in eligible candidates. Osseointegratianan alternative reconstruction
method which involvesmplanting adevice into residual bone which protrudes
through skin and @n attach to an external prosthedisi, Kulback#rtiz et al. 2019)

While various established surgical interventions exist for partial hand amputation, a

16



study found that hand surgeons are unfamiliar with prosthetic solutions available for
this population(Graham, Baschuk et al. 2023nhe majority of participants in the
study did not consult v prosthetists before performing revision surgery. To provide
the best outcome for the individual, whether that is surgical intervention or
prosthesis provision, education and collaboratiarhand surgery and related fields

is required.

1.3.3 Alternativemanagment
Partial hand limb difference can be managed by-poosthetic interventionsPeople

can adapt to their limb difference and learn to use their residuum, unaffected(gide
applicable) or other means to perform functional task3hey may undergo
physiotherapy sessions to achieve this or leam@thodsto manage on their ownAs

well as managing functionality, people with partial hand limb difference may also
manage pain. Pain may be managed through a number of means including

therapeutic, surgical, and pharmaceutical intervenson

1.4 Thesis outline
This research aimed to develoan understanding of partial hand prosthetic

prescription in the real worldThe output of thigesearchis adecision aidor partial

hand prothesis prscription.

This thesis describes a set of studies whidd towards and contribute to the
development of alecision aidor prescription of partial hand prostises The initial
studies investigate how prosthesethien specifically partial hand prosthesesre
assessed selected and prescribed. Later studiesmvolve clinician and user

involvement, investigatinglecision aid, anddevelopment of thedecision aid The

17



decision aiddocument is presentedA flowchart showing the stages of this research

iscontained in Figurd1l.

This thesis contains the followirighaptes:

1 Chapter2: A review of outcome measures used to assess hand activity is
described. From this, the research direction is confirn{&tudy 1)

1 Chapter3: An understanding of who works tvipartial hands and how
devices are selected is obtaing&tudy 2)

1 Chapter4: A qualitative study around partial hau@écisionmakingfrom the
Of AYAOAI Yy &Qetald8(SEAIHO G A B S

1 Chapters: Adraft decision aids presentedand design process described.

1 Chapter6: Userinsightsand feedback on thdecision aids providedthrough
a Patient and Public Involvement and Engagem(@&@fRIE}tudy. (Study 4A & B)

1 Chapter7: The final version of thdecision aids presentedand evaluated.

1 Chapter8: General discussion, limitations and recommendations for future

work are discussed.
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2 Study 1Outcomemeasures used to assess hand activity in
amputee and intact populations

2.1 Introduction
ThisChapterpresents Study 1 of this thesis, a scoping review conducted to examine

outcome measures used in both amputee arah-+ Y LJdzi S ST NBf&NNBR ( ;
populationsas shown in the flowchart in Figure.IhisChaptercontains work from

0KS | dzil K2 NR& LldzMéasu@s Used® i AssdssizdaOd? Attty in
YLz SS FyR LydGal OG t 2 L thaiCaagianYourhal fpri (G S NI
Prosthetics an®rthotics(Carlyle and Day 2022)his work was cauthored by Sarah

Day whod NJ} Yy G SR LISNXAAaa&dA2y hisamsgisATheatticleédd LINE R dz
publishedunder a C@BY 4.0 tiense The autt2 NI2 acontrilfutian encompasses the

design of the study, data collection, data analysis, interpretation@eg@aration of

the manuscript draft. This study was initially conducted in 2021 and findings
published in 2022. A review of litdtae was carried out in August 2024 to update

findings.

Literature review Clinician involvement Prototype User involvement Outcome

Working with
partial hand
Review of prosthetics: Development of

outcome survey Stl.ldv a dECIS.IOII'IhaId‘:OI'
measures 1o - partla an
Study 2

User experiences
with prescription
and feedback on
decision aid:
survey and
interview study

Decision aid for
partial hand

: rosthetic
assess hand prosthetic p

activity Experiences with prescription
prescription:
focus group
study

prescription

HGUREL2 - FLOWCHART HIGHLIGHGISTUDY DESCRIBEHAPTER IN BLUE
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2.2 Background

The human hand is critical in assisting WMDL Injury or anputation of the hand can
affect a persornn a variety of forms includinghysically, socially and psychologically.
Outcome measures may be used to assess hamadsigh measuring functionality
and gauging satisfaction with hand activifnowledge of outcome measures used to
assess upper limb activity of intact and amputee populatioosld aid in guidng
research towards designing tools, devices, interventions or further studies specific to
limb different populations Tools could aid delopments in prosthetic design and
prescription, which benefit both users and healthcare researchérglerstanding
which outcome measures are most appropriate to assess prosthetic technologies or
measure function with or without a prosthesis may provideeful information to

feed into design and development. Furthermore, understanding and measuring
functional loss due to amputation or limb difference may highlight divection in
which technology should move forward, sucht@sardsfaster devices or teatology

which is useffriendly.

2.2.1 Outcome measures in healthcare

Recording patient and user outcomes is a recognised means of driving further
research and development of technolo@giddiss and Chau 2007h healthcare,
outcomescan be seen aa measure of qualitgtatus or chage over tine (Porter
2010) Outcome measures can capture crucial information about people such as their
ability to function or physically perform at a certain level, levels of pain experienced
and satisfaction. They can include setéported, performance based or clinician

reported measuresOutcome measures can be used to assess a number of health
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related conditions or interventions, from stroke and musculoskeletal complaints to

depression and therapeutic treatments, for example.

2.2.2 Outcome measures used in upper liprbsthetics

Outcome measurement too[®©MT)have been useth clinical practice andesearch

to assess limb activity. Such tools include quantitative functional tests and qualitative
selfreport questionnaires. For health practitioners, standardi<eT may allow
them to better prescribe treatments for their patientén addition, standatised
outcome measures for certain presentations, such as partial hand amputation, could
provide information which can drive research and development of better devices.
There are benefits to using outcome measures, such as proof of a treatment or device
delivering positive outcomes. This can lead to justification for acquisitions or funding
for a particular device or treatment.

Examples of outcome measures used in upper limb prosthetaisde the Box and
Blocks test, Disabilities of th&rm Shoulder andHand (DASHjyuestionnaire and
range of motion. These outcome measures are an example of the variety of formats
in which anOMT can be presented in, the method in which it is delivered and
observed, and different levels of standardisation. For exaniplie Box and Blocks
testthe participant uses utateral movement to move blocks from one side of a box
to another as shown ifigurel3. This test is observed by a praainer, timed and
scored by counting the number of blocks which have been transferred. Dexterity is
tested through this outcome measurement assessment as the participant must place
one block at a time without their fingertips (or prosthetic equivalent) smog the

midline of the equipmentln terms of people with upper limthifference the Box and
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Blocks test could be carried out after device fitting and following training with device

to asses# the user is adapting to the device and it performs as exgubct

FHGUREL3 - PARTICIPANT CARRYIGGT THE BOX AND BIKSCTES(ILLUSTRATED ERUNCHDESIGN

A different style of outcome measure, the DASH is-a€3@ selfreport questionnaire
designed for peoplavith upper extremity musculoskeletal disordesn extract of

the DASH is shown in Figuré Participantsare asked taate activities such as using

a knife to cut food or washing themselves based on levels of difficulty and
interference. This questionnm& has been translated to allow use across many
languages and uses apbint Likert scale which allows for quantification of results

(Physiopedia 2022)
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Please rate your ability to do the following activities in the last week by circling the number below the appropriate response

NO MILD MODERATE SEVERE

DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY UNABLE

1. Open a tight or new jar 1 2 3 4 5
2. Write. 1 2 3 4 5
3. Turn a key. 1 2 3 4 5
4. Prepare a meal. 1 2 3 4 5
5. Push open a heavy door. 1 2 3 4 5
6. Place an object on a shelf above your head. 1 2 3 4 5
7. Do heavy household chores (e.g., wash walls, wash floors). 1 2 3 4 5
8. Garden or do yard work. 1 2 3 4 5
9. Make a bed. 1 2 3 4 5
10. Carry a shopping bag or briefcase. 1 2 3 4 5

FGUREL4 - EXTRACT OF THEASHQUESTIONNAIREDASH2025)

Selfreport questionnairesuch as the DASH consider quality of life as the participant
assesses their satisfaction and ability to perform tasks in their day to day life, without
performing a functional assessment outwith their home environment. For people
with upper limbdifference the DASH outcome measure could be used to assess
satisfaction with a prosthetic device by comparing scores before and after
prescription. On the other hand, unlike the DASH, range of motion is an outcome
measure which considers only function. Range ofiomois used in a number of fields

of research, but specifically in the upper limb prosthesis user population it can be
used to provide objective data on joint mobil{ghanahan 2024Measurements of
joint motion, for example across the wrist or fingers, are taken in degrees and
compared to an unaffected side or a control group. This is another example of an
observed test, ad the practitioner may note factors such as pain during assessment.

For prosthesis users, range of motion could be useful to determine whether the
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participant is a candidate for a specific devazewhether a device is being used as

expected.

2.2.3 Challenges

Despite benefits,Here are a number of reasons for not using an outcome measure
Outcome measurements can vary in terms of time taken to complete the assessment.
Some tests could be carried out at home, such asreglfrted outcome measures
where the paticipant completes a survey or tracks their own data to feed back to the
assessor. Thus, completing in their own time. Nonetheless, this can mean the
assessor spends time following up with the participant and can lead to bias in findings
due to lack of obarvation. For some outcome measures, training is required to be
able to conduct the assessmeResearchers may not have the clinical skills or setting
required to carry out an outcome measurement. Likewise, a clinician may not have
the time available inkeir practice to carry out an assessmefpme outcome
measures are not open access and require purchase. It could also be said that some
outcome measures are not used because the assessor, whether that be a researcher
or clinician, does not have knowledg# all outcome measures available for a
particular assessmengturther, outcome measures are often used which have not
been designed specifically for the populatigdrm Dynamics 2024For people with
bilateral limbdifferenae, there is no unaffected sadto compare with. Additionally,
people with congenital limlifference cannot be compared in terms of before or
after device prescription or treatment as they have never experienced life without

said limbdifference.
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2.2.4 Study ansandobjectives

This reviewconsiderghe current outcome measures used to assess hand activities.
Both amputee and intact populations were chosen for this review as literature
specific to amputee populations is limitéthe specific aimvasto examineOMTused

to asses$fiand activities. Thebjectives of the review were tovaluatie the range of
existingOMT for intact and amputee populations when assessing hand acawity

examinevariousOMTused for hand activities.
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2.3 Method

2.3.1 Studydesign

Reporting findings in a nebiased, usable format aids in advancing research and
informing clinicaldecisionmakingin the field of prosthetics and orthotics, and
related fields. Since qualitative and quantitative tools are used to report outcome
measuresrelated to hand activity, a literature review was selected as a strong
approach to synthesise such data and put it into con{@aoperRyan 202Q)The
rationale for using a scoping review was that the aim of the study is to depict the
current state of knowledge and practice in outcome measuring tools for hand
activitieCooperRyan 2020and no such reviewxisted in the literature at the time

of the study.Due to the different natures of the outcome measures expected to be

found in the review, narrative synthesis was performed to summarise. data

2.3.2 Protocol

The literature review was preegistered on PROSPERQ@Reference
CRD42021259954nd conducted in accordance with PRISMA guidel{REISMA
2009) as shown inFigures 15 and 16 Searches were run iRubMed, Cochrane,
ProQuest databases. Relevant keywords used in the search were ("outcome
measures” OR "outcome measurement tool" OR "outcome measurement tools" OR
"outcome measurement”) AND ("hand activity" OR "hand activities" OR "hand
function”) AND (faction* OR "quality of life" OR satisfaction) AND (amputee OR
intact OR amputation) NOT (foot OR feet OR lower limb). Results were filtered to

meet the following inclusion criteria: written in Englisincluding adult human
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participants, published betweefiugust 2009 and August 202The initial search was
conducted to include publications up to August 2021, then an update carried out to
capture data up until August 2024 Duplicates were removed. Study titles were
screened and excluded if they reported omildren, measurement tools that focus

on arm movement (not hands), interventions not specific to population, feasibility
studies and participants with neurological conditions without involvement of healthy
controls. The following types of study were exadd systematic reviews, pilot
studies, protocol developments, narrative reviews, feasibility studies andpeen
reviewed articles. Systematic reviews were excluded so the study only considered
original research. Studies were included if they reportecconte measures and tools

to assess adult human hand function and quality of life of unilateral upper limb
amputees, bilateral upper limb amputees and the intact population. Abstracts were
screened from studies which passed or remained unclear followirgydiiteening.

Full texts were obtained from studies which passed or remained unclear following
screening. Full text screening was then conducted. The final studies were assessed
for quality using a method derived from the CASP check@stSP 20187 his method
involved applying a set of questions to each study wisichsideredthe validity of
results, risk of bias, quality of data, ethical considerations and the applicability of
results in the context of the research question and study populatigrpéendixA).

The CASP tool was selectad it provides a standardised framework to appraise
quality of studies relevant to this research topstudies which declared a conflict of
interest were included as sudlisclosuresvere not thought to have impacted the

guality or reputability of the wik in relation to the research question.
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HGUREL5 - INITIAL STUDY SELEIN FLOWCHART

Identification

Screening

Included

Identification

Screening

[ Identification of studies via databases and registers

Records identified from
databases (n =739 )

Records removed before
screening:
Records marked as ineligible
by automation tools (n = 382)

A 4

Records screened
(n=357)

Records excluded
(n=312)

v

Full-text articles assessed for
eligibility
(n =45)

Studies included in review
(n=15)

Reports excluded:
Wrong population (n = 18)
Wrong study focus (n = 5)
Live trial with no results
published (n = 3)
Wrong study type (n = 2)
Wrong intervention (n = 1)
Limited data (n = 1)

Identification of studies via databases and registers

Records identified from
databases (n =45)

Records removed before
screening (n = 27)

|

Records screened
(n=18)

Records excluded
(n=13)

v

Full-text articles assessed for
eligibility
(n=15)

Reports excluded:
Limited data (n = 2)
Wrong study focus (n = 1)

Studies included in review
(n=2)

FHGURELG - SECONDARY STUDY SHIEBR FLOWCHART AFTHRDATED SEARCH
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Ethicalapproval was not required to complete this review as no subject participation
or handling of sensitive information were carried out. All studies involving subjects
and confidential information were checked to ensure quality da&ereacollected

with appropiiate ethical approval.

2.3.3 Dataanalysis

All outcome measures used in stadwere recorded and the frequency of use of
each outcome measure was noted. Modified or adapted versions of talsh as

the original DASH and QuickDASWere grouped together. Masures which were
similar in nature through describing the same variables were grouped together.
Strength variables such as grip strength and precision force were grouped together
to represent force control (FC). Joint angle measde=cribing range of otion were
grouped together (ROM). Shape texture identification test andrsgiiig of tactile
gnosis were grouped together (tactile gnosis/TGpper extremity functional scale

and patient specific functional scales were grouped together (functionad S¢8).
Duration of hand movements and task movement times were grouped together
(temporal measures/TM). Outcome measures were also grouped into the following
GeLlSay WTfdzyOlA2y Lt Qs WldzrftAGe 2F €tAFS oOv:
synthess was carried outCodes were created and grouped together to define

themes across the studies in relation to the research topic.

2.4 Results

Following searching and screening, dtudies were reviewedT@ble 2). The first

review in 2021 found 15 studies for review, and a second search in 2024 found an
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additional two. A data extractiontable (Table3) was used to record number of
outcome measures, types of outcome measures, participant demographics and

ethical corsiderations
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TABLE2 - LUIST OF INCLUDED PRBE

Authors Title & Reference Year | Study Number

Lee, Seungjae: Lee, Hyejeong: Lee, Jongshill: Ryu, Hokyoy ClipOn IMU System for Assessing Rmated Changes in Hand Functifinse 2020) 2020 | 1

Young, Kim: Kim, Jieun

Lawrence, Emily L.: Dayanidhi, Sudarshan: Fassola, Isg Outcome measures for hand function naturally reveal three latent domains in older adults: strength, coord 2015 | 2

Requejo, Ph'I'P: Leclercq, Caroline: Winstein, Carolee J.: Vs upper extremity function, and sensorimotor process{bgwrence 2015)

Cuevas, Francisco J.

Eklund, Elsine: Svensson, Elisabeth: H&gess, Charlotte Hand function and Disability of the Arm, Shoulder and Hand in Chistane-Tooth diseas€Eklund 2019) 2019 | 3

Hruby, Laura A.: Gstoettner, Clemens: Sturma, Agnes: Salmi Bionic Upper Limb Reconstruction: A Valuable Alternative in Global Brachial Plexus AvulsionAriags 2019 | 4

Stefan: Mayer, Johannes A.: Aszmann, Oskar C. SerieqHruby 2019)

Resnik, L. J.: Bgia, M. L.: Clark, M. A. A National Survey of Prosthesis Use in Veterans with Major Upper Limb Amputation: Comparisons by| 2020 | 5
(Resnik 2020)

Resnik, L.: Borgia, M.: Clark, M. Function and Quality of Life of Unilateral Major Upper Limb Amputees: Effect of Prosthesis Use afiReSgie 2020 | 6
2020

Resnik, L.: Borgia, M. Responsiveness of outcome measures for upper limb prosthetic rehabilif@iesnik 2016) 2016 | 7

Raveh, E.: Portnoy, S.: Friedman, J. Myoelectric Prosthesis Users Improve Performance Time and Accuracy Using Vibrotactile Feedback Wh 2018 | 8

Feedback Is Disturbd&aveh 2018)
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Speth,K. A.: Yoon, A. P.: Wang, L.: Chung, K. C. Assessment of TreBased Statistical Learning to Estimate Optimal Personalized Treatment Decision R{ 2020 | 9
Traumatic Finger Amputatior{Speth 2020)

Wang, S. L.: Bloomer, C.: Civillico, G.: Kontson, K. Application of machine learning to the identification of joint degrees of freedom involved in abnormal move 2021 | 10
during upper limb prosthesis ug@/ang 2@1)

Sobuh, M. M.: Kenney, L. P.: Galpin, A. J.: Thies, S. B.: McLa| Visuomotor behaviours when using a myoelectric prosth@siang D21) 2014 | 11

J.: Kulkarni, J.: Kyberd, P.

Hruby, L. A.: Sturma, A.: Mayer, J. A.: Pittermann, A.: Salmi| Algorithm for bionic hand reconstruction in patients with global brachial plexopathiasy 2017) 2017 | 12

S.: Aszmann, O. C.

de Boer, E.: Romkema, S.: Cutti, A. G.: Brouwers, M. A.: Bol IntermanualTransfer Effects in Belo®lbow Myoelectric Prosthesis Uséde Boer 2016) 2016 | 13

R. M.: van der Sluis, C. K.

Bouma, S. E.: Postema, S. G.: Bongers, R. M.: Dijkstra, P. | Musculoskeletal complaints in individuals with finger or partial hand amputations in the Netherlands: a| 2018 | 14

der Sluis, C. K. sectional study{de Boer 2016)

Bernardon, L.: Gazarian, A.: Petruzzo, P.: Packham, T.: Guillq Bilateral hand transplantation: Functional benefits assessmditérpatients with a mean followp of 7.6 years 2015 | 15

Guigal, V.: Morelon, E.: Pan, H.: Dubernard, J. M.: Rizz{ (range 413 years)Bernardon 2015)

Feugier, P.Streichenberger, T.: Bincaz, L.: Urien, J. P.: MezZ

G.: Rousselon, T.: Plotard, F.: Seulin, C.: Braye, F.: Mojall

Herzberg, G.: Kanitakis, J.: Abrahamyan, D.: Kay, S.: Badet,

CanteroTellez, R., Algar, L.A., Valdes, K.A., Naughton, N. | clinical effects of proprioceptive thumb exercise for individuals with carpometacarpal joint osteoarthritis:| 2022 | 16
randomized controlled trial

Simon A.M., Turner K.L., Miller L.A., Dumanian G.A., Potter| Myoelectric prosthesis hand grasp control following targeted muscle reinnervation in individuals with 2023 | 17

Beachler M.D., Hargrove L.J., Kuiken T.A.

transradial amputation
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TABLE3 - DATA EXTRACTIORBLE

Study Ethical Concerns? Type of Study Participant Demographics Number of Intact, amputee, Setting Selfreported, clinician
Number Participants prosthesis user or observed or
combination combination?
1 No cohort study healthy adults (aged 281 and 7589) 34 intact university clinician observed
2 No casecontrol study healthy older adults and older adults with 99 intact university/rehab clinician observed
osteoarthritis of the CMC joint centre
3 No casecontrol study adults with with charcot marie tooth and 60 intact hospitals/clinics combination
healthy controls
4 No case study adults with complete brdaal plexus injury 5 prosthesis user university combination
who underwent bionic reconstruction after
high level upper limb amputation
5 No crosssectional survey adult veterans with uppelimb amputation 808 amputee telephone survey selfreported
who had been treated between 2010 and 201
6 No crosssectional survey adult veterans with unilateral upper limb 755 amputee telephone survey selfreported
amputation who had been treated between
2010 and 2015
7 No quastexperimental study adult upper limb amputees 39 amputee veterans affairs sites) combination
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8 No guasiexperimental transradial amputees using a myoelectric 12 prosthesisuser laboratory combination
prosthesis with normal or corrected eyesight

9 No cohort study adult patients who underwent revision 185 amputee various research combination
amputation or replantation centres

10 No crosssectional adults with no upper limb disability, trained of 24 intact laboratory clinician observed
dekabypass or body powered bypass

11 No experimental intact adults and adult myoelectric prosthesis 11 combination (intact university clinician observed
users and prosthesis user)

12 No case study adults with posttraumatic global brachial 5 prosthesis user university combination
plexopathies

13 No casecontrol study myoelectric prosthesis users and controls 44 combination (intact university/rehab clinicianobserved

and prosthesis user) | centre

14 No crosssectional study adult finger and hand amputees and healthy | 201 combination (intact guestionnaire sent | self reported
controls and amputee) to participants

15 No case study adults who underwent hand and forearm 5 intact (post rehabilitation clinic | combination

allotransplantation following trauma

transplantation)
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clinician observed

16 No randomised control trial healthy adults and adults with osteoarthritis | 52 intact clinic
(thumb)
17 No mixed methods adultswith unilateral amputation below able | 7 amputee clinic and home combination

with ability to use myoelectric prosthesis
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Studies were published between the years 2009 and320%cross the studies,
participants were categorised the following populations: able bodied, able bodied
using upper limb bypass equipment, upper limb prosthesis ugsgseple with
osteoarthritis, CharceMarie-Tooth disease, upper limb/finger/hand amputation
and recipients of hand and forearm allotransptation. Studies were conducted
using intact only, intact and amputee/prosthesis user, and amputee/prosthesis user
only populations. Studies involving participants with osteoarthritis and Charcot
Marie-Tooth diseaseused healthy controls, enabling their losion within the

review.

A total of 3 outcome measures were identified within the studies review&dhle

4).
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TABLE4 - OUTCOME MEASURES USEORONYMSTYPES AND DESCRING

Outcome Measure Acronym | Type Description

Box and Block test BBT Functional Test of manual dexterity

Swedish Disabilites of the Arm Shoulder and Hi DASH Functional Selfreported measure of disability and symptoms in relation to the upper li

Questionnaire QoL

Range of Motion ROM Functional Measure of level of movement achieved

Force Control FC Functional Measure of strength achieved

Southampton Hand Assessment Procedure SHAP Functional Test of hand function using abstract objects and ADL

Orthotics and Prosthetics User's Survey OPUS Functional Selfreported survey of outcomes ansatisfaction with orthotic/prosthetic
QoL devices and services

Tactile gnosis TG Functional Ability to detect information through touch

9 Hole Peg test 9HPT Functional Measure of finger dexterity

36-ltem Short Form Survey SF36 QoL Seltreported measure of quality of life

Temporal measures ™ Functional Timebased activities and tasks

Edinburgh Handedness Inventory EHI Functional Assessment of hand dominance

Modified Action Research Arm test MARAT | Functional Assessment of hand functiauring grasp, pinch, grip and gross movement:

Visual Analogue Scale VAS QoL Measure of severity of symptoms

Trinity Amputation and Prosthetic Experience Scale TAPES | QoL Selfreported measure of experiences and satisfaction with regards to acqt

amputation and prosthesis adjustment
Veterans SH2 Health Survey with physical and men| VR12 Functional Selfreported measure of health
components QoL
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JebserTaylor Hand Function tests JTHFT Functional Test of hand function carrying out a range of different ARked tasks
Functional scales FS Functional Measure of function
Pain Pain QoL Assessment of patient/user pain
Activity measure for upper limb amputation AM-ULA | Functional Measure of upper limb activity performance
Michigan Hand Outcomes Questionnaire MHQ Functional Selfreported measure of hand outcomes including pain, function, aesthetics,
QoL work and satisfaction
Gaze behaviour GB Functional Assessing visual responses during tasks
University of New Brunswick Skill and Spontaneity t§ UNBSST| Functional Nontimed measure of function
Prevalence of Musculoskeletal Complaints MSC QoL Selfreported indication of physical symptoms
Upper extremity work demands score UEWD Functional Measure specifically related to work tasks
QoL
Patientreported work productivity PRWP QoL Selfreported indication of level of ability to participate in work
Modified Kapandji Index mKI Functional Measure of hand mobility
Carroll Upper Extremity Function test UEFT Functional Measure of functional impairment and severity
Purdue Pegboard test PPT Functional Measure of gross upper limb movement and findekterity
Selfsubjective global evaluations SSGE QoL Selfreported measure of quality of life
400 Point Assessment 400-PA | Functional Test of function in tasks, strength, mobility and handling
Direct observation by therapist while performing tasf DTO Functional Clinicianresearcher observing participant without using a specific measure
Hand Transplantation Score System HTSS Functional Measure of ability and quality of life following hand transplantation
QoL
Assessment of Capacity fietyoelectric Control ACMC Functional Observed test of performance in functional tasks
Canadian Occupational Performance Measure COPM Functional Selfreported measure of performance in occupational tasks
QoL
Proprioception JPS Functional Assessment of conscious sensory motor impairment
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The most frequently used tools and measures, as shoviguarel?, were the BBT

(8),DASH (7), ROM (7) and FC (6). All studies used a combination of measures, ranging

from two to 12 outcome measures assessed per study.

Number of studies using outcome measure

A O O N 00 ©
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FGUREL7 - GRAPH DEPICTING NUMBEF TIMES EACH OOME MEASURE WAS USEIROSS THE INCLUDED

STUDIES

The majority §0%) of outcome measures listed Table4 are functional based

measues. Whileheseoutcome measures were more prevalent within studies, some

OMT (20%) assess both function and quality of lifég{irel8).
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Ratio of functional and quality of life based outcome measures

B Function ® QoL m Function + QoL

HGUREL8 - PIE CHART SHOWING THAOST OUTCOME MEASES ASSESS FUNCTMIN'H A SMALLER
PROPORTION ASSESSQa@h

The following quotes of relevance to the research topic were extracted from

included studies:

1 "the most objective of the commonly used upper limb evaluation tools
are based on time to perform a structured set of tasks, but uigese in
isolation gives limited insight into ease of use of a prosthéSuh
2014)

1 "the central question here is, what should we use to quantify hand
function considering that we have so many choices of assessment tools
and even more outcome measures stemming from these tools?"

(Lawrence 2015)
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1 "leaders in upper limb prosthetic rehabilitation understand the
importance of choosing outcome measures that have been evaluated for
persons with upper limb amputation and that are reliable, valid, and
responsive to changgResnik 2016)

9 aFy20KSNI AYLR2NIIFYG FaLSOG Ay LINRP&aGKES

of valid outcome measure$Raveh 2018)

Three themes were derived from the papers in relation to assessing hand acwity

follows:

1. Importance of function and quality of lif@hen assessing hand activity
2. The reed for realistic taskehen assessing hand activity

3. Theneed for outcome measures spdcito the population.

2.5 Discussion

The themegenerated fronthis study are discussed in sections 2:3.5.3.

2.5.1 Theme limportance of function and quality of life when assessing hand
activity

A key theme was the value of both functional and quality offtifleisedassessments

of hand activity. Despite this finding0% of outcome measures used were functional

measures and onlg0% quality of life measures. By using a combinatio® T ,the

researcher®f various studiesvere able to capture functional, argiality of life data.

However, there is no standard combination, or designed pairing of tools to obtain all

information. This highlights the need for development of guidelines that are

comparative of both contextst could also be said that in the fielslich as in clinical
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practice, carrying out multiple assessments maybe feasible and time consuming

so therefore not always achievdtiafner, Spaulding et al. 2017)

Although functional domains and tasks wesecounted for in many studiest is
known that these attributes can affect ones quality of |f@r example, impact on
function can subsequently impact quality of life and participation in society. If a
person has functional issues which affect their occupation or participation in social
environments, they may experience reduced quality of Ferther, some may argue
that quality of life is function as a person requires a certain standard of quality of life

to be able to participate in sociefCegarra, Cattaneo et al. 2023)

Pain was another commofactor in hand activity assessments which wasind
throughout studies. Pain should be considered throughout performance of various
functional tasks as such tasks may conversely impair funasgmesence of pain is
likely to have a negative effect on quality bfe. Selfreported outcomes of
parameters such as paganpaint a picture of their overall satisfactioNonetheless,
selfreported outcomes are limited due to selporting biasand lack of observation

by professionals who interpret resulZini and Banfi 2021)

Outcome measuresvhich consider functional failures, such as failed grasp or
dropping objectsmay be advantageous in the ampeteand prosthetic user
population to account for actions such as failed prehension. This could provide key
information about device performance as well as participant functiorturn, good

device performance and function can directly impact quality ef lif
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2.5.2 Theme 2The reed for realistic tasks when assessing hand activity

Another themederived from the studiesvas the importance ofncluding ADLiIn
assessments of hand activitilany of the functional outcome measurésund in
studieswere used ircombination with other tools to put function into context. Most

of the studies investigating hand functipalongsideoutcome measures included
were structured in that the participants were given precise instructions to complete
specified taskslt must ke noted that the ability to place pegs in a boardiresiructed

in outcome measures such & 9HPT and PPT, does maicessarilycorrelate to
information about key parameters such as strengtleveryday activitiesMoreover,

this process does not coflete with the skill required to carry out typical ADle to
increased levels of complexity in such taskmpared to the simplified movements

in the outcome measurement assessmehikewise, the BBT was one of the most
frequently used measured his outcane measure could be considersinple to set

up, however,transferring blocks between compartments is one repetitive process
which is notimplemented in most AD{Raveh 2018)Thus, it could be questioned
that assessors may find outcome measures such as the BBT preferential diseto ea
of set up and time taken to complete rather than the value provided. Likewise, people
may value certain ADL more than others. Some may wish to cook and others may
participate professionally in sports. The activities in which each persoresami

day to day can differ. Therefore, outcome measures which assess thaksare
realisticand considered valuable to the person undergoing assessment would be

beneficial in hand activity testing.
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An overlooked elementontributing to realismis participantled activities during
assessment. In prosthetic user populations, it would be pragmatic to ask the
participant to complete tasks with their prosthesis on and off to account for a range
of scenarios. It should not be assumed that users wear their devicestemity
(Davidson 2002)r if presenting with unilateral limifference always lead with one
specific sideStudies should include both unilateral and bilateral tasks to represent a
wider range of realife scenarios. In addition, most studies were carried out in
research laboratories, clinics, and universities. This means the researcher has control
within the study and this weakens the link between the hand activities andwvedd
applications(Jones, Webb et al. 2022%hifting fequentlyused outcome measures
which involve performindpasic tasks taneasures which instruateal world object
manipulation, such as turning keys or picking up a mug, would provide an extra

dimension in relating clinical studies to applications in the real world

2.5.3 Theme 3The reed for outcome measures specific to population

Different populations are known to have different key components of hand function,
so the focus of functional assessment tools should be tailored to the prosthesis user
population. It was ats highlighted within the reviews that people value parameters
differently, for example dexterity may be of more importance than strer{@ildiss,
Beaton et al. 2007)it would be advantageous to understand the parameters which
are of importance to prosthesis users before using tools to assess hand activity.
Performancebased outcome measures used to assess hand activity often compare
the performance of an amputee or prosthesiser with the intact population. This is

not an optimal comparison since the populations have various levels of function and
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goals. Low level strength is required to facilitate ADL and functional tasks, so people
with amputation who may have a level ofreshgth too low to carry out such tasks
may be unable to be assessed with such tools. Also, there is a level of dexterity
required for tools such as tactile gnosis assessment©MIT can only be used in
populations with a baseline level of ability, thesots must be adapted or developed

to involve people who do not satisfy this criterion. Further, many of the tools used
are temporal based and therefore do not give indications into ease of use, which is
an important parameter when investigating the amputesd prosthesis user
populations(Wang, Hsu et al. 2018A\nother argument for using outcome measures
specific to the population is that a specific measurement may alleviate the need for
recruiting healthy, iract participants when researchers are interested in outcomes

of amputee or prosthesis users only.

2.6 Generadiscussion

The review depicts a range of outcome measures used to measure hand activity in
amputee and intact populations. There was a clemlication that use of multiple
outcome measures is optimum to evaluate hand activity. It could be true that it is
difficult to select one tool due to lack of tools which bring together various aspects
of hand activity such as function, pain, and satiséactThe reason behind choice of
tool may be due to location of the studyfor example irclinic or telephone surveys.
Additionally, choice of tool may be a consequence of the fact that not all tools are
validated for use in amputee populations. It is pite that researchers select tools
based on personal preferencetraining acquired, or educatiorrather than

appropriatenessTools involving participanteporting of data may not refledrue
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physical performancesomay not be sufficieny reliable Nonetheless, seteported
studies, whichmay present as questionnairesan attract larger sample sizeNo
specific guidelines related tassessment ofiand activities were highlighted within

the included studieswhich could be an indication that duguidelines should be
developed in this areaThere was a lack of diverse devices included in the studies
with most studies involving prostheses featuring only myoelectric deyviagker

than the full range of prosthetic devices available for upper ldifterence Finally,

there is limited information on outcome measures for cosmetic devibespite not
being considered functional devices, some may use cosmetic prostheses for
functional tasks such as pressing buttons or may experience improved qifality |

when using such a devigéhich subsequently can go unreported.
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2.6.1 Limitatons

A limitation of this review is that data from pilot studies, reviews and protocol
development studies were not included. Therefore, outcome measures considered
are not a comrehensive list. Inclusion was limited to studies published in more
recent years to ensure conclusions were reflective of the current state of technology
and practice. Studies which only included participants with neurological conditions
were excluded to esure the correct population was analysed. Studies which used
stroke-specific tools such as the Fudeyer (Physiopedia 2021Were excluded as
OMTselection by the research may be biased towards the stroke population and thus
not a true reflection of amputee or intact populationhis exclusion explains the
small amount of studies which included intact populatioBsall sample sizes within
many included studies are another limiting factor, as this restricts data available for
assessment. Studies with larger sample sizes wereegirted surveys which are
limited in terms ofOMTwhich can be used. Only one reviewer screened and selected
articles for inclusion, thus presenting a potential element of bias in terms of study
selection.In addition, there is scope for subjectivitythre interpretationof the CASP

tool which was also used by only one researcher. The CASFomaes on
methodologyand all papers used in this study were good with some notafes
conflict of interest. An additional tool may have been used to delve degye the

studies to assess if the papers were all truly good as found by the CASP tool.

2.7 Conclusion

There is agap in research surroundin@MT used to assess hand activity in the

amputee and prosthesis user population. Results from this review of outcome
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measures used in amputee and intact populations showed that a combination of
outcome measures are currently useddapture information abouhand activities

of intact and amputee populations. There are no set guidelines or recommended
pairings ofoutcome measures, therefore criticalinformation about hand activity
could potentially be missed during investigatiodscombination of toolsis used
partially becauseurrently usedOMTare limited for use in amputee and prosthesis
user populationsSome measwment tools were not validated fgreople with upper

limb amputations and some involving temporal based tasks may not have been
appropriate for assessing function in prosthesis users. Additionally, combinations of
tools are used becaudoth function and quality of life measurements are deemed
important. These aspects are of particular interest in amputee and prosthetic user
populations where factors such as pain, social participation and satisfaction are of
high importance to both the @rson themselves, healthcare practitioners and
prosthesis developers. Tools should be developed with both functional and quality of
life measurements taken into consideration as well as tasks which pose a likeness to
carrying out ADL. Finally, tools sholld developed specific to the population to

ensure that measurements are valid, useful, and specific.

2.8 Chaptersummary

This Chapter explored outcome measures used in both amputee and intact
populations highlighting the importance dtinction and quality of lifen evaluating
hand activity Although functional assessments were more commonly reported, the
review emphasized the need for outcome measures that incorporate realistic tasks

and are specific to individuals with limb differendée findings raised key questions
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regarding who assesses outcomes, which measures are appropriate, and what
clinicians should consider during assessment. The gaps identified through this review
informed the research direction and led to the developmerfttioe next study,
described inChapter2, which focused on partial hand prosthetic prescription and

assessment.

3 Study 2Working with partial hand prostheticssurvey
study

3.1 Introduction
Chapter2 found that there are limited outcome measurésat can be ged in both

intact and limbdifferent populations to assess hand activity. Therefore, it could be
interpreted that there are limited outcome measures for use in tapper limb
prosthesis user population.h€re is a lack of evidence thastablishes methods or
factors influencing the clinical prescription of prosslesspecifically designed for this
population Chapter2 covered upper limb including partial hand, but no partial hand
specific measures were found in the study. Considering thwas decided that the

next steps should be to find out how partial hand prostheses are selected and
assessed by those who prescribe thamshown in Figure 19his Chapterpresents
Study 2 of this thesis, a survey study designed to explore who prescribes partial hand
prosthetic devices and the factors influencing device selection.

ThisChapterO2 y i Aya ¢ 2NJ] FNRBY WokiSg wittdgérfiaPhbidd 8  LJdzo
prostheses An investigation into experiences of cliniciams Rosthetics Orthotics
International (Carlyle, Buis et al.024) This work was cauthored by Sarah Day,

Arjan Buis and Maggie Donov#fall all ofwhom permitted A (r&pgbduction in this
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thesis. The article is distributed under a Creative Comms licéngeS

contribution encompasses the studgsgn, dissemination ofecruitment materias,

datacollection, data analysis, interpretation apceparation ofthe manuscript draft.
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3.2 Background
In terms of the upper limb, the most commonly presented type of amputation is

partial hand(limbinto, Peccia et al. 2018 hysical presentation of partial hatichb
differencecan vary and, subsequently, the extent of implications such as functional
loss, psychological impact, aesthetics, social participation and user expestation
significantly(Grob, Papadopulos et al. 2008, Bouma, Postema et al. 20&8ple

who have undergone partial hand amputation have been found to experience an
increased risk of pain and psychological reactions in comparison to other levels of
limb loss(Kearns, Jackson et al. 2018herefore, people with partial hand absence
should be supported by being efied appropriate prosthetic options, education and
rehabilitation to reduce the level of detriment and ensure quality of life.

There is a lack of literature which evaluates and compares partial hand pseshe
and evaluates outcomes. At the time of thisidy, there were no known outcome
measures in use which Habeen developed specifically for partial hands
demonstrated inChapter2. Theliterature described irChapter2 foundthat outcome
measures should be developed or adapted to assess hand activity specifically in the
populationof people with amputationsLack of knowledge is said to have impacted
partial hand prosthetic prescription historicallgraham, Hendrycks et al. 202i)d

there is little known about the clinicalecisiormakingprocesses applied during the
prescription and assessment period. Ssiimes individuals are provided with a
WHiSAGSND 2N WE2FyQ dzyAl 6KAOK Fff2ga (KS
made. However, the benefits and scale of this practice for partial hand devices is

unknown.
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3.2.1 Survey methodology
Surveys ardrequently employed in healthcare research and may be exploratory,

descriptive or explanatorgSafdar, Abbo et al. 20168 urveys cabe used as scoping
tools to gather quantitative and qualitative data from participarged can be
conducted through various means including online, faxéace or via telephone
interview (Coe 2009)Surveys should be designed to ensure they are consistent, easy
and simple to navigate and not laborious in terms of effort and time requisaddar,

Abbo et al. 2016)

3.2.2 Study aims
The purpose of the studyasto investigate the factors involved in prescribing partial

hand prostheses from the perspectiveof the workforce who develop, assess or
prescribe these devices The objectives of the investigatiomere to gain
understanding of who is prescribing partial hand prosgseoutcome measures used
to drive prescriptionand factors which influence the selection of devices for the end

user.
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3.3 Methods

3.3.1 Design
An anonymousonline survey consisting of 36 items was created using Qualtrics

software(Qualtrics 2023)inder the University of Strathclyde licen3de survey was
created by the researchers who each have backgrounds in engineprogihetics

and health psychology. An external individual who works as an occupational therapist
reviewed the survey questions. The survey included a selection of mudtiplee, 6
point Likerttype, closed and opeended questionsSurvey contentvas organised
into five main sectiornisdemographics, partial hand prosthetic devices, outcome
measures,decisionmaking and funding The five sections werdased on the
objectivesof this study and information which was not available in literature. A
Participant Information ShedPIS)yand consentform (AppendixB) were providedat

the start of the surveyfor the participant to provide informed consent before
proceeding to answelrhie survey questions. Participants were given the opportunity
to provide contact details on a separate survey following completion, however, no
identifiable data vere collected as part of the research survey.

Survey questions are contained in Appen@ixThe study was granted ethical
approval by the Departmental Ethics Committee, University of Strathclyde

(DEC.BioMed.2022.325)

3.3.2 Participants and recruitment
Participants were qualified healthcare professionals who work with, or have worked

with, partial hard prosthetic. Participants were recruited globally. Inclusion criteria
listed in thePISwere as follows:currently works, or has worked within the past five

years, in the field of partial hand prosthetjexperience working with partial hand
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patientsand/or devicesable to read and comprehend Engliashd acess to a device
which enabled them to take part in an online survélge only exclusion criterion was
not havingworked with partial handn the last five years.

Participants were recruited via ik to the online survewhich was distributedising

a posteron social media channeiscluding X (formerlyrwitter), LinkedIn, Instagram
with relevant tags used to increase visibility within the target populafi@ppendix
Dand B. The link was ab distributed via email to members of International Society
of Prosthetics and OrthoticHSPO UKand American Society of Hand Therapists
(ASHT) These organisations were targeted as their member lists were known to
contain individuals who work in partiland prosthetics and the researchers were

each members of one or both of these groups.

3.3.3 Data analysis
Data were collected from 15June 2022 until F1October 2022 then analysed by the

first author. Datawere filtered in Qualtrics to include completed responses only.
Qualtrics Crosstabs iQ feature was used to sedatable variables for analysis and
explore relationships between different responses. Datarevthen exported to
Microsoft Excel where descriptive statistivere calculatedNo statistical tests were
performed on the data due to the sample size and exploratory nature of the study.
Qualitativeanalysiswas performed on texbased responses tientify key themes

in the experiences of the participants. Comglatoding on opesended questions
was performed on quotes extracted from participants. Codes were reviewed then
grouped together to generate themes specific to each quediippendixr). Themes

were reviewed as an iterative process and proposed themeshwiize not strongly
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supported by the data were discarded. Themes which were representative of the

quotes and associated codes were confirmed and included in analysis.
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3.4 Results

3.4.1 Demographics
37 participantsin total completed the survey. Most of the participants in the study

work in United States of America (n=22), followed by Netherlands (n=4) and United
Kingdom (n=4), Canada (n=2) and Sweden (n=2), Ghana (n=1), Ireland (n=1) and
United Arab Emirates (n=1). Partiams were provided with a list of occupations and

asked to select which role they currently work in. Participants were able to select

more than one occupation as some work across multiple roles, for example
WLIINPAGKSGAAGD | YR 2 N&kheiloscapatiarts) as bosdpatianal LI y G
therapist (47%), prosthetist (34%), hand therapist (32%), orthotist (10.5%),

LK@ AA20KSNI LIAAG 6T1Tdd@E:0 FYR 20KSNJ OMndps 0«
occupations in texbased responses as medical doctoertified hand therapist,

certified prosthetist/orthotist and seller.

The number of prsthetic deviceditted by participants variedHigure20). Over a

quarter (n=10) of participants had not fitted any partial hand prosg®within 12

monthsprior to taking the survey. On the contrargixparticipants had fitted a high

number of 21+ partial hand prostBesin the 12 months before taking the survey.
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FHGURE20 - GRAPH SHOWING THE NBER OF PATIENTRIENTS FITTED WHARTIAIHAND PROSTHETICS
PER PARTICIPAKY)

3.4.2 Outcomemeasures
The majority of participants agreed or strongly agreed tRIT are useful in

assessing partial hand prosthes (igure2l). Nonetheless, there were participants
who disagreed somewhat (11%) or aigly (5%) in OMT usefulness for this

population.
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Outcome measurement tools are useful in assessing
partial hand prosthetics

= Strongly disagree Somewhat disagree = Neither agree or disagree

= Slightly agree = Strongly agree

HGURE21 - PIE CHART DESCRIBIRERCENTAGE OF PARPRATS WHO AGREE DRAGREE THAMT ARE
USEFUL IN ASSESSINRTIAL HAND PROSTHES

All participants were asked if they had experience in using outcome measures with
0KS dzLJLISNI f AY0 LIRLIz I GA2yd ¢K2aS ¢K2 NBa
Hn ha¢ FyR I GSEG 62E G2 RSOfINB WwW2iKSND
if they had experienc using outcome measures in assessing partial hand prosthesis

users and provided the same list. Participants indicated experience with more
outcome measures in the general upper limb population than specifically in assessing
partial handprosthesis userdrigure22 shows that participants do not always use
outcome measures they are experienced in to assess partial hand prosthesis users.
Results show 17 outcome measures have been used by participants to assess patrtial
hand prosthesis usersThe most commonly usetere: pain (selreported), DASH,

9HPT, BBT and ROM tests. Participants showed that a range of functional
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assessments and selported measures are used to assess partial hand prosthesis

users.
Experience with outcome measures
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HGURE22 - GRAPH ILLUSTRATIRGRTICIPANTS HAVE REDEXPERIENCE USONE3 FOR UPPER LIMB THA
SPECIFICALLY PARHAND

All participants agreed (62%) or were unsure (38%) if OMT could be improved. The
majority (69%) of those who have experience using OM's thighUL population
agreed that they could be improveddble5). Most of the participants who were
unsure were those who do not have experience usingdDMth the UL population
(Table5). Themes generated from teklased responses about how OMT can be
improved for partial hand are: developing partial hand specific OMT, assessing
patient satisfaction, including psychosocial aspects and ensuring ease of OMT use for
the professional. Some comments from participants which reiterate that there is a

lack ofsuitable OMT for the population included:
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- G 2dz0 C22vtSa 02dz2t R 6S | Rt

LJOSR T2NJ LINRAGKS

- a2dzi 02YS YSIF adaNBa ySSR G2 0SS Y2NB Odz
- GGKSNB A& y2 &LISOATAO (G22f wF2NB LI NI
The majority of the participants who prescribe partial hand prost#salso have
experience using outcome measures to assess upper lildidgb). Similarly, most
2F GKS LI NIAOALIVY(GA 6K2 R2 y2i KIFI@S SEL

population also do not prescribe partial hand prostheses.

TABLES - RELATIONSHIPS BETWHEXWERIENCE OF OUMEMEASURES IN UPRERB, OPINION ON
IMPROVEMENT OF ASSHE&ENT TOOLS AND PRESBING PARTIAL HARROSTHESES

Could outcome measurement tools b
improved for assessment of partial
hand prosthesis users?

Do you prescribe

hand prosthees?

partial

Yes Unsure No Yes No
UeiE] 23 14 0 16 21
(n)
Do you have experience | g 29 20 (69%) 9 (31%) 0 14 (48%) | 15 (52%)
with using outcome
measures with the upper
limb population? No 8 3(37.5%) | 5 (62.5%) 0 2 (25%) 6 (75%)
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3.4.3 Decisioamaking
Less than half of the participants (43%) indicated that they prescribe partial hand

devices to end users. All participants were asked about their involvement in the
prescription process. Most participants (72%) work with their colleaguekeoision
makingfor prescription, two participants (6%) are the sole decisiwakers and the
remainder (22%) are not involved in prescription. One of the sole deeaisakers
indicated their occupation as prosthetist, and the other listed both prosthetist and
orthotist. Participants were provided a list of professions and asked which
occupations they work with in their role. Those who prescribe devices indicated
working with a variety of professions in their practidakle6). Professions not listed

by the authors wergrovided in text input responses and includedliable6.

TABLEG - NUMBER OF PARTICIPAWVHO PRESCRIBE PARHAND PROSTHESE®H WORK WITH THE
PROFESSIONS LISTED

Professions Number of prescribers who work with the professio
Prosthetist 13
Occupational Therapist 11
Physiotherapist 11
Orthotist 7
Engineer 2
Funding source/insurance 2
Surgeon 2
Technician 2
Doctor 1

Usercentred factors such as existing function, occupation and hobbies are of highest
importance whendeciding which device to prescribEBigure23). Cost of device to

insurers was fountb bethe least important factor.
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Rating importance of factors in prescription
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3.4.4 Tester/loan units
Approximately half (49%) of participants use tester/loan unitsheir practice,

allowing the end user to trial their device before prescription. However, tester/loan
units are used in the majority (n=7) of countries in which participants workahlé
7.

TABLEY - USE OF TESTHROAN UNITBCROSS EACH COUNTRY

Do you use tester/loan units?

Yes No
Total (n) 18.0 19.0
Country n (%)
Canada 0 (0%) 2 (10.5%
Ghana 1 (5.6%) 0 (0%)
Ireland 1 (5.6%) 0 (0%)
Netherlands 4 (22.2%) 0 (0%)
Sweden 2 (11.1%) 0 (0%)
United Arab Emirates 1(5.6%) 0 (0%)
United Kingdom of
Great Britain and
Northern Ireland 2 (11.1%) 2 (10.5%
United States of
America 7 (38.9%) 15 (78.9%

Five themes were generated from telsaised responses about experiences working

with tester/loan units. These themese: opportunity to provide user with practical
experience, increases chance of success, increases chance of acceptance, provides
the end user with more autonomy in decisions and allows an opportunity for

feedback between clinician and user.

3.4.5 FRunding
The maority of participants (n=31) agreed that funding influences the range of partial

hand devices available for them to work with. One participant did not agree that

funding influences device availability, and the remainder were ungtigri(e24).

64



Does funding influence the range of partial hand devices
available for you to work with?

mYes
= No

m Unsure

FHGURE24 - FUNDING INFLUENCESETMAJORITY OF PARTIAAND DEVICES AVABILE FOR PARTICIPANITO
WORK WITH

Insurance pays for the majority (73%) of partial hand devikasthe participants

work with. A combination of funding sourcese involved in providing devices for

832YS LI NIGAOALI yG& OwTz0 G2 62N] SAGKSD t | N
compensation (n=8), NHS (n=2), injury claims/insurance (n=2), grants (n=1), charity

(n=1).
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3.5 Discussion
Eight countries were identified as places of work. However, the majority (nsf22)

participantswork in the United States of America. The majority of devices the
participants work with are funded by insuran@éere is a possibility thatalthcare

and insirance systems specific to certain countries, such as the United States, may
allow greater provision of partial hand devices compared to other countries. Further
investigation to compare the rates of prescription across various countries could be
beneficid to understand where most provision takes place. A high number of
participants identified workers compensation as a funding source, which was not
listed in the survey.

Ten participants had not fitted any partial hand prostleg within 12 months before
taking the survey. On the contrary, six participants had fitted over 21 partial hand
prostheses in the same period. This may be an indication that some clinicians
specialise in partial hand, however, exposure to the partial hand populateybe
varied. Reslis suggest that there is variation in number of patients/users seen by
each participant which could be due to geographical location or funding, for example.
The majority of participants (n=5) who fitted high numbers of patients within the last
year were mvolved in both the prescription and fitting processes. No relationship was
found between occupation and number of devices fitted. Only two participants
indicated that they work as sol@ecision makers and come from prosthetic and
orthotic occupations. Thee who prescribe devices work alongside a variety of
occupations with prosthetist, occupational therapist, physiotherapist and orthotist

being the most frequent colleague across participants. Nonetheless, the
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multidisciplinary team for some includes engeng, funders, surgeons, technicians
and doctors. It is evident that some prescribers practice differently than others and
not everyone utilises the various stakeholders involved as part of a multidisciplinary
decisionmakingprocess.

Despite the majorityf participants agreeing that OMT are useful in assessing partial
hand prosthetics, some participants strongly disagreed (5%) or somewhat disagreed
(11%) with this statement. The majority agreed that outcome measures could be
improved for assessment of thgartial hand prosthesis user population. Participants
had experience of using more outcome measures, more frequently in the upper limb
population than the partial hand population specifically. This could be a result of
seeing less partial hand cases inmgarison to upper limb. In addition, a range of
outcome measures were identified by participants as being used to assess the
specified population. Further, lack of specialised tools for the population was
identified as a clear theme in text input responsegarding improving OMT. These
findings solidify the idea that outcome measures currently used are limited in their
efficacy and should be adapted or-designed for the partial hand, or upper limb,
prosthetic user population.

All themes generated surragling the participants experiences working with
tester/loan units were positive. The themes could be intelated. For example, an
increased chance of success is likely to mean an increased chance of acceptance, and
vice versa. Similarly, the user havihg opportunity to provide feedback on device
use will encourage and foster autonomy. This finding suggests that provision of

tester/loan units should be recommended practice due to shartd long term
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benefits provided to the user. Nonetheless, only eppmately half of participants

use tester/loan units in practice. This result does not appear to be influenced by
geographical location as tester/loan units were used in each country except one
(Canada).

The majority of participants agreed that fundingfluences the range of devices
available for them to prescribe. This aspect of prosthetic device prescription may well
be beyond the control of the clinician, therefore, the devices they can prescribe are
limited to those which are financially feasible.iF breates a barrier for clinicians and
patients as the best or most appropriate device for the user may not be considered
an option due to funding implications. On the contrary, participants indicated that
usercentred factors (existing function, occupati, hobbies) are the most important
factors when selecting a device to prescribe. Meanwhile, cost to both the user and
the insurer ranked lower in importance. Therefore, there is a conflict between what
limits devices available for prescription and factawkich clinicians rank most
important indecisionmaking as cost is a barrier but it is not believed to be one of
the key factors in the selection process. Further, with the majority of participants
working alongside colleagues akecisionmakingfor preription, it could be the
case that different perspectives provide varying opinionssoitable devices to

prescribe.

3.5.1 Limitations
A limitation of this study is that it is not known whether the collected data is

representative of clinical experiences on a global scale. It is worth noting that a large

proportion of participants work in the United States. This high concentration of
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participants from a single country could introduce location bias in to the data, thus
limiting its generalisabilityNo further demographic data such as years of experience
of clinicianwas considered in data analysis. Such information may have been useful
for interpreting further relationships between demographical considerations and
prescripton experiencesin the data. The professional bodies targeted for
disseminating the survey to their members were groups based in the United States
and United Kingdom. Thimay have influenced the large proportion of workers from
the United States who completed the survey. Further, distribution of the survey could
have resulted in selection bias as those who are active on social media were more
likely to have seen the adveaind taken part than nosocial media users. Thus, those
who took part may be more actively involved and/or interestedigoingpartial

hand prostheticresearchthan the general workforce. It is not known how many
people chose not to take part and treemay be people who thought the survey was
not relevant to them as they do not work with many partial hand prostg®eThe
survey was anonymous so it is expected that data collected is accurate and a true
NEFESOGAZ2Yy 2y (GKS LI NI théd wils yiad ale@tionSoE LIS NRA S
further qualitative data such asody language t@apturethoughts and feelings on

the subject.

3.6 Conclusions
Multiple stakeholders and considerations are involved in prescribing partial hand

prostheses. Clinicaldecisionmaking is often a joint decision between multiple
colleagues, rather than the conclusion of one clinician and colleagues who work in

the partial handdecisionmakingprocess come from a variety of occupations. A high
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number of OMT are used by clinicians, and saio not use these for assessing the
partial hand population despite having experience with use in the upper limb
population. OMT could be improved by means of adapting or developing tools
specifically for use in the partial hand prosthesis user populatguch as by
incorporating psychosocial and patient satisfaction aspects. Despite-duisen
factors (function, occupation, hobbies) being of highest importance to a clinician
when prescribing partial hand prostkes, funding is a key component in tedsion
making process as it often drives the range of devices available for Results
suggest thatnsurancemay bethe most common funding source for partial hand
prosthetics. Around half of the clinicians in the various countries represented in this
study use tester/loan units and note positive experiences which indicates
recommendation for this practice. Protocolsica recommended practice for the
provision of partial hand devices could improve and standardise the methods in
which prescription is carried out in this fiellhe aims of the study were met, albeit
with the limitation of arelatively small sample of pacipantswhich may not reflect

the population as a whole

3.7 Chaptersummary
ThisChapterinvestigated the experiences of clinicians involved in the prescription of

partial hand prosthetic devices. Although usentred factors were rated as the most
important considerations during prescription, funding was identified as a significant
driver of device selection. Additional findings included the types of outcome

measures used, the number of patients seen by clinicians, and feedback on the use
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of tester or loarr units.Nonetheless, the sample size in this study cannot be said to
be representative of the partial hand workforce as a whaleese findings informed
the design of the next study described@mnapter4, which aimed to explore clinical

perspectives igreater depth using qualitative methods.
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4 Study3/ f AYAOALIyaQ SELISNARSyOSa
prescription¢ focus grougstudy

4.1 Introduction
Research conducted i@hapter3 focused on investigating who prescribes partial

hand prosthetic devices, ocdbme measures used, and factors that drive prescription.
The findings indicated inconsistencies in how prostheses are selected for end users
and gave insight into the professions involved in prescription. It was then decided
that the next study should exame decisioamaking to develop a tool to support

partial hand prescriptioms shown in Figure 25

This Chapterpresents Study 3, a qualitative investigation using focus groups to
explore decisiormaking processes among cliniciawho prescribe partial hand
prostheses. This studyilt upon findings from Study 2 araimed to delve further
into decisioamaking from the perspective of cliniciabe objectives of the
investigation were to gain understanding of factors which influetheeselection of
prosthesesexperiences with selecting devices for end usardtools which may be
used in practiceThe study alsaimed to gather opinions oa decision tool for

prescription of partial hand prostheses.
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4.2 Background

4.2.1 Decisioamakingtheory
Decision theory involves taking known information to produce an optimal, feasible

and reasonable outcom@orth 1968) It is the process of using a logical framework
to analyse possibleutcomes. This concept has been studied in depth by Synder,

Bernard and Simo(Sociology Group 2020)

The decisiormaking process is said to consist of two parts: deciding on the approach
and then the process of implementing said approathis process should take in to
account the steps needed for implementation, implications, feasibility and desired
outcomes. Decisiomaking takes place in everyday life, inside or outside of work,
and can involve consequences ranging from trivial to kfieeatening. There are
numerous decisioimaking models used globally in a range of use cases. Such models
differ in various industries such as business, healthcare, people management and
policy making. The stages and styles in models may also differ. Styiels are
frequently reported in a business leadership capaeigjthough relevant to many
decisionmaking contexts- can include directive, analytical, conceptual and
behavioural.Directive decisiomnmaking is quick and based on existing knowledge,
whereas analytical decisiemaking involves methodical analysis of information and
options before reaching a conclusion. Behavioural decisiaking is more
collaborative and can include the views of others, and conceptual degaisaking

considers other persprives and oubf-the-box solutiongtheMBAiIns 2023)
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4.2.2 Decisioamakingin healthcare
Evidencebased medicine is a means of combating the issue of uncertainty and

variation between clinical treatment in individuals and across servigEseover,
clinical guidelines are a means of providing information tei@ins that can guide
their practice in an approach which is standardised within their fi&ldplan and

Frosch 2005)

There are two types of decisions in healthcare: decisions made by professionals and
decisions shared between professionals and patienend usergKaplan and Frosch

2005)¢ KS fFGOSNI Y@ 0S5 RSYHAONWHoeRRRidancedd K I NS |
suggest that clinician preferencenay influence decisiormaking more than the

requirements of the patienfWennberg, Fisher et al. 2004)

4.2.3 Shareddecisionmaking
Shared decisiomakingin healthcards a process involving both the professional and

patient to reach a joint decision about a treatment, intervention or prescription. The
patient is part ofthe process and informed about the options and choices available
to them (NICE 2021 his process encourages the individual to become independent
and empowered in the process. Subsequently, this may lead to improved outcomes
and satisfaction with the treatment, intervention or prescription. Clinicians must be
familiar with the decisiormaking process related to the medical specialism in order

to facilitate the process of shared decisioraking.

4.2.4 Decisioamakingin prosthetics
¢CKS USNN-YNWREYAAQARY KSIfGKOFENBE 2F3GSy NBf I

treatment plan,pharmaceutical solution or medical device for a patient or end user.

In terms of prosthetics, decisiemaking may refer specificallyto the process of

75



selectinga device for the end user. This term can also describe the process in which
an end user selectslevice option(s) or chooses not to receive a prosthesis.
Additionally, a study in lower limb prosthetics found that decisiaking can also
consider the rehabilitation process and prosthesis degfgmderson, Kittelson et al.

2023)

4.2.5 Focus group methodology
Focus groups are structured discussions used across various fields to explore and

understand how people feel or think about a specific toficueger 2015)They
typically involve a small group of participants led by a facilitator who askstigne

about a predefined research topic. These focus group discussions can take place
online or inperson, and everyone in the group is encouraged to participate in the
discussion by the facilitator. Focus groups are a widely used qualitative research
method, particularly valuable when existing information is limited or lacks depth in
understanding the perceptions, experiences, and emotions of those inv(George

2023) Furthermore, focus groups can be used to gather evaluative feedback on what
doesor does not work wellCompared to ongo-one interviews, they offer a more
natural and interactive setting that can enable richer thoughts and feelings to be

captured through group discussig¢Krueger 2015)

Focus groups can be structured in varying levels, each level involving different
amounts of guidance from the facilitator. Focus groups may be structured,
unstructured orsomewhere in between, known aemtstructured. Structured focus
groups have a set agenadth questions almost always asked in the same aag

do not deviate from the topic, whereas unstructured are more ffieaving
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discussions. Semistructured focus gvups are in between structured and
unstructured. In semstructured focus groups, asticipants are asked opeended
guestionswhichallowsthem to convey their opinions and feelings on the tagither

GKFY WaSaQ 2N wy2Q aiauivéys df dnbciuted feysions 0 K I G
(Clifford 2023) The following questions funnel down from central topics to specific

questions.

Sampling for focus group studies can be different from that used in other research
methods, such as the methods eioyed in the survey study (Chapt@ Participants

in a focus groupnust be able to contribute to discussions and input their thoughts
on the topic, which may not be guaranteed if drawn from a random sartipeefore
convenience sampling can be carriedt. Convenience sampling is a means of
selecting participants who are suitably aligned with the project gdilergan,

Krueger et al. 1998)

The recommended number of participants for a focus group variesutiirout
literature, with some stating a typical size of five to eiffitueger 2015)and others
stating six to 1Q(Morgan, Krueger et al. 1998)r rarely more than 12ZWilkinson
1998) Groups with fewer participants allo for more time on average for each
participant to speak. This can encourage active participation, and providing the
opportunity to speak may result in deeper, more detailed, discussions. Further,
smaller groups are recommended in instances where parttgphave a high level

of involvement or experience with the topic, the topic is convoluted and where
recruitment factors are of concer(Morgan, Krueger et al. 1998)owever, larger

groups may offer more varied and diverse insights.
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The typical number dfocus group sessionssed in this style of research is three to
five. Nonetheless, therera occasions when fewer groups are necessary or adequate.
Fewer groups are suitable when diversity is not expected within the research topic
and further discussions do not add to the findin@&is concept is known as data
saturationg a stage in thematicesearch where no new information, codes or themes

are interpreted from datgBraun and Clarke 2021)

Benefits of carrying out online focus groups include reduced time and costs
associated with travel, allowing participants to take part from the comfort of their
own chosen space, and may encage participation from those who may not be able

to travel to an inperson sessioifMorgan, Krueger et al. 1998Advantages of in
person focus groups, however, include easier detection of and response to
participant distress Another advantage of i#person sessions iseasier
encouragement of less active participants through use of-wemal cues(Lobe,
Morgan et al. 2022)In-person focus groups are less likely to be impacted due to
technical issues due to lelevel technology typically redgued. On the other hand,

the technology used for online focus groups such as Zoom or Microsoft Teams can be
advantageous as sessions can be recorded and transcripts can be downloaded using

the inbuilt tools in the software.

4.2.6 Study aims
The purpose of the stly wasto investigate clinical perspectives from the workforce

who prescribe partial hand prostheselhe objectives of the investigation were to
gain understanding of factors which influendbe selection of prostheses,

experiences with selecting devicés end usersand tools which may beused in
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practice. Additionally, this study aimed to gather opinions on whether a decision tool

is desired and what it should look like.
4.3 Method

4.3.1 Research design
A semistructured discussion guide (AppendBx was designed by the researchers

which included an introduction and reminder of the research purpose followed by
introductory, transition and then funnelled down to key questio@aiestions were
selected based on findings from the survey study describe@hapter3 and the
researchers drive to find out about decistamaking in partial hand prosthetic
prescriptionas no such literature existed at the time of study desigme questions

in the discussion guide asked participants to share their experienthsselecting
devices for end users, tools used in their practice and their opinions on whether a
decision aids desired and what it should look like. The discussion guide was reviewed
by an external researcher, Sisary Kheng, who has experiemgglitative research
studies in clinical and prosthetics settings, fuatsnot involved in the research team.
During the sessions, participants made use of audio, video and chat functions on
Zoom during the meeting to communicate their ideas or show

agreanent/disagreement as appropriate.

This study was granted ethical approval by the Department of Biomedical Engineering

Ethics Committee, University of Strathclyd*=C.BioMed.2023.341).

4.3.2 Focus group schedule development
Two focus groups were conductadhich adhered to the same protocol. Two sessions

were conducted due to the volume of participants being too large for one session
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but too little for three sessionsThe sessions took place online using Zoom software
on 3 August and 8 September 2023 ra&d each lasted one houParticipants were
given sessiortimes to choose, or were allocated a session, based on availability.
Participants were allocated groups to ensure that there were at lgiasind no more

than 10 participants scheduled for each sems

4.3.3 Piloing
A pilot focus group was conducted online by thehor (KC) and attended by Maggie

DonovanHall (MDH) as well as two peers from the Centre for Doctoral Training in
Prosthetics and Orthotics within similar research areas. The purpose qgbilthte
session was fothe authorto assess the logistics of setting up and recording the
session, generating conversation starters using a discussion guide, and guiding an
online discussion. MDH is experienced in qualitative research methods in healthcare

research

4.3.4 Sampling and participants

Participants were recruited globally arsglfidentified as clinicians who currently
prescribe, or have prescribed, partial hand prostee The inclusion criteria were as
follows: currently works, or has worked within the pdste years, in the field of
partial hand prosthetics, experienced in prescribing partial hand prosthetic devices,
either alone or in conjunction with colleagues, abletale part in a discussion in
English, and had access to a device which enables them to take part in an online Zoom

meeting with audio and video.
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A convenience sampling method was applied by sending email invitations to
participants who voluntarily provetl contact detailsn Study 2(AppendixH). This
approach was taken as these individuals met the eligibility criteria had

demonstrated interest in the topithrough completing the survey

4.3.5 Recruitment
Advertisement of the study was conducted on sbonedia through sharing a poster

(Appendix) on platforms and inviting interested parties to contact the researcher for
further information. ISPO UK shared information about the study alongside the
advertisement poster on their website, social media pages and throughoarifin

to members. This ganisation was targeted directly as their member list is known to
contain individuals who work in partial hand prosthetics and the researchers are
members of this group. Those who responded to social media calls or referrals were
sent the PIS following ther interest. Recruitment by referral was applied by
encouraging participants to share information about the study with their colleagues

and network.

A PIS and consent form were created for the study (Appehdbhe PIS was sent to

a total of 35 potentia participants made up of 18 survey participants alongside
interested respondents who reached out via Twitter (3), LinkedIn (5), email (5) and
referrals (4). After sending the PIS, 19 participants were noted as being interested in
taking part. Consent forswere sent to participants and receipt of forms confirmed
their position on the study. Consent forms were received from 19 participants who
were then confirmed as participating in one of two sessidRarticipation was

voluntary and no monetary incentiwgas provided for taking part.
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4.3.6 Protocol
Focus group transcripts were downloaded from Zoom and pseudmymised. Data

were pseudeanonymised to enhance the security of the personal data obtained from
the participants, encourage participation by sharingrqommal experiences while
safeguarding participants so they are not identified by any resulting publications. This
was carried out by replacing each participdateame with a code. Pseudo
anonymisation was selected over anonymisation as the researcherspsesent in

the focus groups There was aneed to identify speakers from audio or video
recordings in order to prepare the data for analysis. Therefore, if the date w
completely anonymous, the researchers would have had to outsource facilitators
carry out the focus group sessions. This was not desired due to the nature of the
research and the expertise of the researchers in the topic discussed in the focus

groups.Noidentifiable data vere retained for data analysis or dissemination.

4.3.7 Dataanalysis
Data analysis was carried out tye author KG and findings crosshecked with two

other researcher8/DH andSarah Day3D); one of whom was present at the sessions
and the other watched the video recording&nalysis was carried out using NVio

a software used for qualitative and mixadethods researcliNVivo 2025)NVivo is
said to increase organisation of data, efficieney anay increase rigour of coding
(Braun 2013)NVivo was used for analysis of unstructured text, audio and video data
collected from the focus grqusessions. Thematic analysis was perforimgdneans

of an inductive, datairiven approacih y I OO2 NRI y OS 4 Adixtep. NJ dzy
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procesdor reflexive thematic analys{®raun and Clarke 20Q6)hesixstep process

is outlinedin Figure26.

Familiarisation phase

Coding phase

Generating initial themes

Reviewing themes

Defining and naming themes

Writing up

FHGURE26 - FLOWCHART ABRAUN ANOOLARKES SIX STEP PROCESS

4.3.7.1 Step 1¢ Familiarisatiophase
The familiarisationstep was incorporated into the transcription process. Transcripts

were downloaded from Zoonthen formatted in Mcrosoft Word and pseude
anonymisedy providing a participant numbeThe documents were transcribed line
by lineusing video recordings of the sessimncorrect errors and fill gaps missed by
Zoom software. Reeading transcripts and repeated listenimd discussiongook
place which enguraged familiarisation. The transcripts were reviewed again to
ensure they were anonymous and no referencéfd NIi A @drled wéré iduded

in text.

4.3.7.2 Step 2¢ Codingohase
Transcrips were reviewedine by line and items of interest to the reseatopic were

identified. Initial cdes were created for each item of interegigure27 displays a

screenshot of this phase taken from NVivo software.
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New codes were continually created throughout this process if no suitable code
existed in the codebook. It was noted at this stage that some codes were difficult to
AYGSNILINBG 2dzi 2F 02y SIHEINBGONS D AYAQOY A §RE
crossovers between existing initial codes at this stage. This step resulted in 54 first
order codes being introduced to the codebook for further analysis as shown in Table

8.
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TABLES - HRSTORDER CODES

Codes
1: body image 28 : outcome measures
29 : partial hand has more considerations
2 : clinic environment and practices than upper limb
3 : clinician experience and knowledge 30 : patient attitude to adopting a device
4 :clinician morals in not #brescribing 31 : patient expectations
5 : clinician seeing specific cases 32 : using appropriate language
6 : cultural differences in practice 33 : patient goal
7 : cultural differences in desired outcome 34 :patient research
8 : decisiormaking tool 35 : patient satisfaction
9 : format 36 : physical toolkit
10 : output 37 : prescribing multiple devices
11 : designability 38 : presentation
12 : differences in practice 39 : nature of injury

13 :educating the patient 40 : variability

14 : funding 41 : proof of previous device wear
15 : future technologies 42 : rehabilitation

16 : gender 43 : training with device

17 : giving patient autonomy 44 : restoring aesthetics

=
[ee]

: insurance type

45

:shift in patients ideas of aesthetics

=
©

: reimbursement policies

46 :

shift in clinician idea of aesthetics

20 : involving patient in process 47 : showing patient device options
21 : involving support group in process 48 : showing pros and cons

22 :multidisciplinary 49 : socket design

23 : educating other professions 50 : specific to patient

N
&

: team based approach to prescription

51

: talking to patients

N
a1

: trust

52:

trusting the clinician

N
()}

. objectivity

53

:understanding patient expectations

N
~

. 0sseointegration

54

: value in a decisiemaking tool
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4.3.7.3 Step 3¢ Generatingnitialthemes
Initial codesthat related to each otherand patterns in the datawere groupedto

generate initial themes® RSa & dzOK | & WYdz GARAAOALI Ayl N
LIN2OS&daQ YR WAY@2t gAy3 LI GASYyd Ay LINRBOS
2F YailSa YR | LILINBF OKQ® D NZ dzLJA #ha wedeldéemed NN S F
suitable, with some codes appearing under multiple themes. At this stage, it was clear

that some codes should bdiscardedas they were not related to the research
guestionanddid not appear frequently enough the data. This step resulted in the

generation of 2 initial themes ashown inTable9.

TABLE9 - INITIAL THEMES

Initial themes

Complexity of partial hand
Shareddecisionmaking
Education

Aesthetics

Trust

Prescribing for the individual
Teambased approach
Methods ofprescription vary
Expectations

Financial considerations
Exploring multiple device options

Usefulness of decisiommakingtool

4.3.7.4 Step 4¢ Reviewinghemes
Initial themes were compared against the data to assess if they repredérg data

This stepnvolved looking at transcrip@snd codess done irprevious stepsbutwith

consideration othe initial themesFirstorder mdes were reduced to secoratder

87



codes through combining togethén NVivo as parent and child codes. The review
process was iterative and generated themes were reconsidered trainggcripts the
updated codebookand with reference to the initial themes. Potential subthemes
were considered at this point as the themes wareduced(Table 10) Codebook
version 2 was crosshecked by assessing the number and quality of references
associated to each code. This process indicated whether the themes generated were
backed yp by quality evidence in the data and no strong pattemntbeme was
ignored.In addition, a set of overarching questio@®nes 2022)ere used to assess

codebook version and themes

71 Do the themes make sense?

1 Does the data support the themes?

1 Is the theme too brador too narrow?

1 If themes overlap, are they really separate themes?
1 Are there themes within themes?

1 Am I missing any themes?

Codebook version 3 was generated in response to the questions outlined above, and
relevant quotes were added to confirm the presenof the emerging themes and
subthemes. Codebook version 4 was then generated following review of version 3
and further reflection on the responses to the same questions. During the process,
it became clear that subtheme®quired revisionto align theevidence with the
developing themes. In addition, new patterns were identified in the data during this

stage of review. Some quotes were relevant to multiple themes and subthemes,
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prompting a review of the codebook to assess how well the data supporteld eac

theme, and to ensure no key patterns had been overlooked.
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TABLELO- INITIAL THEMES ANDBSIHEMES

Initial themes

Subtheme

Shareddecisioamaking

Giving the patient autonomy

Communication

Physical samples

Trust

Education

Educating the patient

Educating the workforce

Patient expectations

Understanding patient expectations

Managing patient expectations

Using patient goals as an outcome measure

Complexity of the prescriptigsrocess

Variations in Practice

Each case is unique

Rehabilitation journey

Multidisciplinary approach

Funding

Considering multiple device options

Weighing up pros and cons

Prescribing more than one device
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4.3.7.5 Step 5 Defining andhamingthemes
Final development of the themes was an iterative process to ensure they were

strongly grounded in the data and subthemes were valid, but not independent
enough to stand alone. At this stage, all transcripts wereeeal in full. All relevant
quotations had already been extracted, and it was confirmed that no additional
guotes were overlooked. Themes were found to Vid, coherent distinct and
comprehensive. Therefore, themes and subthemes at this stage were defifiedlas
(Tablell). Following this reeading, some themes and subthemes were renamed to
more accurately reflect the narrative emerging from the data. A thematic map was

produced to illustrate themes and subthemes in visual format as shown in FA8ure
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TABLEL1 - HNAL THEMES AND SWHEMES

Final hemes

Subtheme

Shareddecisioamaking

Giving the patient autonomy

Communication

Physical samples

Trust

Education

Educating the patient

Educating thevorkforce

Patient expectations

Understanding patient expectations

Managing patient expectations

Using patient goals as an outcome measure

Multidisciplinary

Team based approach

Rehabilitation journey

Involving other patients

Complexity opartial handprescription

Weighing up pros and cons

Prescribing more than one device

Each case is unique

Variations in practice

Funding
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4.3.7.6 Step 6¢ Writing up
Writing up involved selecting the most relevant quotes extracted from transcripts

and placing themes in an order smat a narrative that tells the story of the focus

group discussionsould be constructed

4.3.8 Qualitycontrol
A two-day external NVivo training coursiitled W/ 2 YLX SGS b+A @2

2 A ¥ R AWizalseth Trainingyas carried ouby the authorto ensure the software
could be used effectively and correcihypreparation for data collection and analysis
(AppendixK). The authorgenerated initial codes and themes then consulted with
other researcheroon the findingsthroughout the iterative proces of generating

results.

4.4 Results
Atotal of 13 participantstook partin the studycg eight of whomtook part in the first

group sessiomndthe remaining fivan the second sessiokix participants did not
attend the session despite confirminga consentform submission Participants
indicated having experience working in the field of partial hand prosthetics in the
following countries: U$n=6), Canada(n=2), UK (n=1) Ireland (n=1) South Africa
(n=1) UAEn=2) and Sweder{n=1) One participant noted working in both the UAE
and South AfricaMost participants were actively working in the field and one was
retired. Participant occupations included prosthetist, therapist, consultant and

technician

Five themes and associated subthesnwere generated. Themes are summarised in

Tablel2.
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TABLEL2 - THEMES AND SUBTHEMESPRESENTED IN RESJ

Themes and subthemes

Theme 1Shareddecisionmaking
Subthemes:

(1.1)Giving the patient autonomy
(1.2)Communication

(1.3)Physical samples

(1.4)Trust

Theme 2Education

Subthemes:

(2.1)Educating the patient
(2.2)Educating the workforce

Theme 3Patient expectations
Subthemes:

(3.1)Understanding patient expectations
(3.2)Managing patienexpectations
(3.3)Using patient goals as an outcome measure
Theme 4Multidisciplinary

Subthemes:

(4.1)Teambased approach
(4.2)Rehabilitation journey
(4.3)Involving other patients

Theme 5Complexity opartial handprescription
Subthemes:

(5.1)Weighing up pros and cons
(5.2)Prescribing more than one device
(5.3)Each case is unique
(5.4)Variations in practice

(5.5)Funding
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4.4.1 Theme 1¢ Shareddecisionmaking
The participants in this study were unified in their view of the importance of shared

decisionmakingin prescription of partial hands.

4.4.1.1 Subtheme 1.% Giving the patient autonomy
Participants described strategies that supported patient autonomy by rejdtia

decision to acquire a prosthesis to familiar scenarios, such as purchasing a car or a
house. Framing the decision in this way encouraged patients to take ownership,
positioning the prosthesis as a personalised choice based on their individual needs.
4 YR L fA&0Sy miNIhiSKFabaitdhislas/pRrchhsingidilargeSyY W
item, like a car or a hou¥e®u want to get what's best for you o det's talk

l 6 2 dzli ¢ RLB dzd ¢
G¢KSe Oly O2yySOiG ¢AGK a2YSGKABL3 GKI{
Participants alsaotedthe responsibility of the patient irecognising their needs and

being active in thelecisionmakingprocess.

df they[want to] put a toothbrush on it it's their choice, you know. | cannot
decide what's best for them, and that's the person's responsibility to pursue

G§KS NAIRL5 KAy ITbdé

4.4.1.2 Subtheme 1.2 Communication
Communication waa common discussion topic raised by papigits. In addition to
encouraging autonomy, participants indicated that communication is vital

throughoutfollow-up procealures such as evaluation and measuring outcomes

XGKS@UNB f AlabdIWantt@RAIYE RIS YEBNBY OK K2 N

like, okay, how do we make this work? And so they need to be involved
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because you're going to make something, and then they're going to come back

and they're going to saythis is workingthis is no@-P1.1

Nonetheless,participants discussed the importance efoviding accurate and
appropriate communicationThere is potential to hinder the patient by presenting
unrealistic, unachievable or unattainable ideagou are not cautious with how you

deliver.

G & 2 dz K | vérgcaréfa[with] 8shen and how you presefpatients]with
GKAy3a o0SOl dzaS-POKS@UYft Ndzy gAGK AGéE
4.4.1.3 Subtheme 1.8 Physical samples
To supportdecisionrmaking participants highlighted the value of using physical
samples, allowing patients to touch and feel the available device options. While
photographs were considered as helpful, physical samples were viewed as superior

and essential tool in facilitating iofmed choices.
ay2aid LIS2LXS GKFEG FNBE O2YAy3a Ay KIF @S y
so they have ZERO idea what we're saying. So, having photos helps, but having
GKAYy3a (2 (§2dzOK ¢PRPIR K2f RX NBIffé& KSft LJ
G2 aSS IyR -thEPBRSHKEVORK ¥RENSEF f f @ ONR I
Participants also noted that the characteristics of physical samples closely align with
reaklife experiences patients will encounter after receiving a prosthesis. The

opportunity to interact with tactile models wagesn as essential in preparing patients

for the sensory and functional realities of using the device:
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cthe decisioamakingprocess is a lot better if it's tactile, at the end of the
RFéx Ad4a 3F2Ay3 G2xPailS I GFOGAES NBLIX I
4.4.1.4 Subtheme 1.4 Trust
Trust emerged as a key component of shared decisiaking. Participants
emphasised that involving patients throughout the process enhances their
understanding of how and why decisions were made, which in turn builds trust in the

final outcome.

af you nclude them in thelecisioamakingprocess then they'll, you know, at

fSrald (GKSe& dzyRSNRAUGI YR ¢¢P3ANLE SOSNBIKAY:
Trust was described as being important to many of plagticipantsin the decision
makingprocess Trust was discussed tierms of trusting that the device selected is

appropriate for the userlt was noted that it is important but can be difficult to

establish trust with all parties.

G2yS 2F (GKS {(dKAy3a GKIFG L GKAYyl 6S 7
whether it's withthe patient, with the physician, with a with a payer is that

there's a level of trust that needs to be establishedst in the in the fact that

the recommendation that's being made is appropriate. The patient wants to

know that. The physician wants knmow that. The payer wants to know that.

¢P1.3
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4.4.2 Theme 2 Education
Participants in the study talked about the requirement for education and increased

awareness across various aspects of partial hand prosthetics.

4.4.2.1 Subtheme 2.1 Educating the patient
Firstly, mtient education wasliscussed as being valuable and necess$ajticipants
talked about patients not knowing what is available for their level of amputation.
Moreover, advertisements and social media were raised as platfahas could
educateor miseducate a patient.
G! y20KSNJ 0KAy3 L GKAYy]l S ySSR (2 @ ¢
times a patient doesn't know what's available for their level of finger
amputation. They just see an advertisement and think that maybe that would

workF2NJ GKSYZ odzi YIeP222l 86S AG g2dzZ Rydi

Educationwas seen as beingeneficialin terms of providing knowledge about
prosthetic technology Participants tal&d about education being required for the
patientin terms of managing their expectations after being exposed to devices.
G { 2 [afull Scale education effort to make sure that they understand what
0KS RS@OAOSa OkWL3lyR Olyy2i R2®¢
4.4.2.2 Subtheme 2.2 Educating the workforce
As well as the patientht workforce was highlighted as in need of educatidswell

as patients requiring education on limitations of devices, therapists were highlighted
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as often being unaware. Gaps in therapist knowledge can be detrimental to the

patient.

Gal ye thelap/sR are unaware of the different brandke different
options, and what they can d& there's a gap for the therapist side that
needs to be fillecbut then if the therapist doesn't knowthe patient certainly
doesn't know S both people needhe education and the understanding so
GKFG +F 3INBFG YERLGK OFy 06S Yl RS®é¢
As well as therapists, prosthetists who may interact with the patient at an earlier
stage in the process also need to have thorough knowledge of partial hand devices.
An understading of the role another professional, suchegwosthetist or therapist,

plays throughout prescription and rehabilitation is necessary.

L Ol ydd aidNBaa Sy2dzaAK K2¢g AYLRNII Yy
adequate background to even beginthis@d8 NE | G A2y & ¢Sttt | &

¢P1.2

In addition, surgeons were identified as a key member of the partial hand prosthetic
workforce whoalsorequire education. Participants recognised that surgeons may
not be aware of the options available to someaomigh partial hand amputation, and
therefore unaware ofthe role they playin determining the prosthetic options

available to the patient.

GKIFIYyR adNBS2ya +a 68 it 1yz2e6 Of SINIea

YR (KS& ySSRePi2 0S SRdzOlF 0 SR¢
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dSurgeonsjcertainly need to be aware ¢prosthetics]because obviously,
what they're doing in the operating room significantly impacts what options
exist for the patient. And so how in the world can we opgmivhat's
appropriate for the patient unlesshé surgeon is doing the appropriate
4 dzZNB ENR D ¢
4.4.3 Theme 3 Patient expectations
When discussing the prescription procedure, participants often discussed the impact
of patient expectations on their professional choices as well as the outcomes
experiencel by the patient. Patients come with varying levels of expectation and
needs, which can influence the decisions made by the professional. Likewise, the
expectations that patients have themselves can impact their satisfaction with the

outcome of their presgption.

4.4.3.1 Subtheme 3.% Understanding patient expectations

Participants emphasised that patient expectations are highly individual, yet they also
observed common patterns influenced by factors such as culture and funding
sources. For example, patients wieltfund their prostheses, sometimes paying
significant sums, often have heightened expectations around both the process and
the final product. This was again likened to purchasing a car, where a major
investment shapes the desire for value and satisarct

Gprzr 2F 2dzNJ LI 0ASyda FNB OFakK LI eAy3

YySSR (2¢PX1 G OK¢
The variability of expectations around cosmetic appearance was also a key discussion

point. Some participants noted a shift in perceptions of what makes a device
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aesthetically pleasing, witkomepatients being attracted to more of a robotic look

than a realistic appearance.

¢ésomeone might find more value in an entirely fionctional, prosthett MCP
5NAGSNI & GKS@ g2dzdZd R RRAAY | 02aYSGAO
Patients also reported that cultural attitudes can strongly influence aesthetic
preferences, which in turn can limit acdaple device options. Understanding these
preferences early in therocess allows professionals to rule out prescriptions that
patients are unlikely to accept.
GazyS Odz GdzNBa gAtft y20 G2t SNIFGS | R
g2dzZ Rydd G2t SNIGS KIFEGAy3 | ¢cRS8OAOS GKI
Despiteunderstanding and communicating expectations and needs with the patient,
it was also noted that patient expectations could limit their success with prosthetic
provision. Patients often see devices in the media and set that as their expectation

level. Howeer, upon trialling a device they realise it does not meet their needs and

thus their expectations about how their needs will be met can change.

d[Patients]might say Wabsolutely want my hand to look like a h&ahd then

as you start describing thathen what they see is pictures right®we all know

that pictures do a great job of showing custom painted silicone devices that
look very nice but as soon as you grab a hold of a cup of coffee, and your
fingers are sticking straight out because they dbethdX your cosmetic level

Ad 3F2Ay3 (2 RMNBLI OSNE [jdzA Ol f & o
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4.4.3.2 Subtheme 3.2 Managing patient expectations

Patient expectations must be managed to provide a satisfactory outcome. As
previously mentioned, communication is a key parameter in deeisiormaking
process that can drive appropriate conversations around what to expect from a

prosthetic device.

& K S f [palieyits] understand that this isn't a replacement of the hand and

helping usat least set thetableon having a good discussiortlwthe persoixX

so thatsixweeks later they're not putting that in the drawer because it didn't

YSSG GKSANIBIHALISOGI GA2y&¢é
Participantsalsonoted managing patient expectations by ung@omising outcomes

which ultimately negates risk of disappointment or upset.

GLYY O2yaidlyidfte dzyRSNJ LINRPYA&AY3I | yR 2
around and you over and over promise and under deliver, there's

RA&3INHzy P23 YSy (i ¢

In addition participants acknwledged that the internet portrays devices with

unrealistic expectations and this is important to address with patients.

dThe one REAL ingredient | think that's important for anyone in this spaze
align their expectations with realistic expectatiomsth what these devices
are actually designed to do and have the ability to do, because many
unfortunately, approach this topic with what they see on the Internet, which

a2YSGAYSa Aa -PR20 a4 NBFIfAAGAODE
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Relating device prescription to othactivities was notegdagain with the car purchase

analogy. This time, the patient is informed of the longitudinal requirements or

responsibilities associated wigtrostheticdevice acquisitioninforming the patient

that replacements, failurg and maintemnce are normal is critical in avoiding

surprise or upset further down the line. In doing so, the professional is giving the

patient an insight into what to expect the future as a prosthesis user.
dPatients]understand that there, or at least, | explad to them, just like
maintaining a car- you're gang to have maintenance issugegou're gang
need to replacemest and many of then{almost all of them are totally

& dZNLINGPA.&E R P ¢

4.4.3.3 Subtheme 3.8 Using patient goals as an outcome measure

Whenconsidering success and satisfaction, participants considered this as something
specific to the patient. Sometimels is as simple as {alinic assessments not being a
true representation of the real worldPatient goals can be used as an outcome
measureto assess success or satisfaction.
GLUGS KIR LI GASYGa GKIG FdzyOQGuAz2y YT,
we're having a little celebration. We go out for a beer in the evening, and | see
how they struggle to eat directly like a piece of barbeguiviou take these

small things for granted, and | mean, we fitted so many patients. In the real

g2NI R GKAYy3Ja t¢ReB 2dzald RAFFSNBYy (P
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goals before the prescription. Fgome patients, they may want to return to one
specific task, for example.

GAT (KS Hiodtkaseyaliodt anythihall ISvant to a,the only thing

| care aboutl want to be able to go fishing ag&nX @S i Q& @& 2 dzNJ 2 dz

YSI & dzRB4AD ¢

4.4.4 Theme 4 Multidisciplinary
Participants in the study had varying job roles, and discussed the prescription process and
user journey as involving a team. This team involves various occupations.
4.4.4.1 Subtheme 4.% Teambased approach
Some participantsated that they work as a team in prescription and assessment, as
well as making decisions.
GoS g2dd R ftglea aSS GKS LINAYFNER LI GASY
like it was kind of evertaree months we had a meeting with them and discuss stuff
tK S NjIP2.4

G2S KFE@S G2 3S0 GK&EKPRANBSYSyd 2F GKS GS|

In a teambased approach, one participant indicated the importance of clear
communication so the patient is given clear communication based off team

discussions.
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GL GKAY1 ¢S caefuaBoutiarti maké su@ hatkve're tagging
appropriately with the OT or the prosthetist, because sometimes we don't
fole&ad NBftlFe (KS al YScRWAF2NX I GA2Y (2
4.4.4.2 Subtheme 4.2 Rehabilitation journey
There are many different people inweld in rehabilitation for someone who has

undergone partial hand amputatiofrofessions including social work were noted as

important in the journey.

da reality that | think brings in the surgeon, thghysician] the prosthetist, the
therapist, therehabilitation nurse, the social worker, and then obviously the
LI G AGPLA ¢
GoS taz2z 2N] GAGK Fy YLdziSS Of AyAO 2o
[physicians] physi®, occupational therapistgare] working on the whole teams

there£ ¢ P22

4.4.4.3 Subtheme 4.8 Involving other patients

Incorporating other individuals with similar limb difference throughout the
prescription process was encouraged by participants. Participants recognised that no
two presentations are identical, however, this appoh was seen as a positive

method by participants.

GAT AdUa LRaaraotsS (G2 AyOfdzRS |y 2LLR
another individual who has been fit with a similar devi¢bat is very, very

KSt LJPHZE ¢
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More specifically, meeting othgratients can expose the individual to limitations and

set expectations.
GAT LRaarofSy KIFI@®S GKSY YSSG Fy20KSNJ |
Oy aSS (K@ 2L AYAllI GA2yat

While partial hand presentations are varied, someone with a similar ptaten

could be brought into the team to aid thaecisiormakingprocess.

dTwo individuals who have similar hand presentations will never find the

exact or seldom do you find the exact same. But matching that interaction

with two individuals can be very effective in thecisioamakingprocess for

GKSY (2 0S ItA3IYySR | JI¢PL2gAGK NBIf A&,
4.4.5 Theme 5 Complexity opartial handprescription
Participants discussed how complex partial hand prescription can beniomaer of
reasons includindout not limited to, various presentations, user expectations, device

limitations and funding.

4.45.1 Subtheme 5. Weighing up pros and cons

Participants discussed weighing up pros and cons of devices to enable realistic
expectationgo be set.They suggested comparing different types of device, such as
myoelectric ersus body powered to educate the patient on how thealevice

functions.

dt's not just the category education, but the pros and the cons of each one of
those, and the readtic expectations of how do these different devices actually

Fdzy QlA2y AY SOSNEBRRIE fAFSK-PL2U 2dzAalG K:
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aTry and show themthe] performance of a body power device versus a
myoelectric device whatii KS LINRPa | yR¢RP2ya 2F SI OK A
Showing the different options that exist was also suggested as a way to weigh up
pros and cons.
G2 KSGKSNJ Adda | LIraargsS RSOAOSE 2N AT
activity, activity specific, myoelectric, giymtients]a baseline understanding
of all the category of options that are availalded then show them some
examples withpat Sy 0 & dza-R)y33 G KSYdé¢
GL adNepy3Ite o0StASOS AyePAK2gAYy3d GKS 2L
4.45.2 Subtheme 5.2 Prescribing more than one device
Participants recognised that not one device can provide solutions for the patient and
often they will require multiple dvices for their needs. They recognised that
additional devices can be prescribed later in the rehabilitation journey.
Gy2id 2yS RSOAOS OlFy OFy NBLXIFOS Iff 2
being saiXstarting with one and giving the patient the configenthat this is
the one that's going to get youotyour goals the fastest and the most
efficiently, and then you may need to add on those additional options later on
R26Yy UGKPLNRI RE
It was noted that it may not always be feasible to provide all of the devices that the
patient could benefit from and that this practice is an idealrld scenario. However,
it was reiterated that multiple devices are often needed for different presentetio

or needs.
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to get several devices because they are functional, specific, the hand is multi
functional [and] you can't expect a single device torteet all their needs.
They med activityspecific devices. They need climate specific devices. They
have different temperature of radiationthey have different sensations, they
depending on what sport, what recreation, where they dowtthe perfect

world they need all those de@ici dP2.1

4.45.3 Subtheme 5.8 Each case is unique

Participants talked about partial hand as unique and varied. They used positive
language to convey that the uniqueness of this type of limb difference makes it fun
and opens up opportunities to get creativeitiv designs and prescriptions.
Nonetheless, this was caveated with the fact that it makes itadiffto generalise

and therefore work can be experimental.

dThe challenging thing with partial hands is that every presentation is so
unique and differentAnd that's what makes it so fun, but also really hard to
create a generadl (i A Z P1dié

G9DPSNE LI NUAFfCPKF YR A& RAFTFSNByYylGda
oBverybody enjoys the partial hand fitting because there's taat partial
hands that look the same, and that creates arpoqunity for us to be

adventurous. That's great. It gives us a lot of satisfaction as clinkiangor
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the patients it can be often frustrating because we're experimenting 100% of
0KS gRr1BS¢
With partial hand prescription being unique and sometimes experimental for the
clinician, it was noted that experience comes in to play in terms of providing
successful outcomes.
dIn] manufacturing below elbow prosthedefou have the socket and you
havea hand, and you have so many myoelectric hands. But in the partial hand

FTAStRE &2dz YSSR SELBMNSYyOSod ¢KIG Aa A

4.45.4 Subtheme 5.4 Variations in practice
With the participants having experience of prescribing partial hand devices in various
countries, the differences in practice across the globe was noted in discussions.
Participants in Canada and the United Kingdom stated that multidisciplinary practice
is not common, despite previous discussions highlighting the different disciplines

involvedin the full pathway from amputation to rehabilitation.

dln Canada prosthetic prescription falls within the prosthetist realm. There's

usually discussions wifphysicians] bt a surgeon (as far as | knowyould

never do a surgery, andthen séy S &K ATAA LISNE2Y A GK (KAaA
g2ddf R YySOSNI R2 |y |aasSaaySyid IyR GKSy
RSOAPI QD

GThere wouldn't really be much input from any sort of mdlsciplinary team

I LILINE | OP®.4 ! Y 8 €
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Variations in practicecross the gloe can also come down to the environment in
terms of resources, which impacts the decision made by the clinician.
& émetimes the environment in which you find yoursttlé availability of the
technology, the equipmekRtlimits you in youdecisionrmakingwhen it comes

to partial [hand]R S & AcPY.8b ¢

4.455 Subtheme 5.5 Funding

One of the participants stated that they work out what funding is available before

proceeding to ask the patient specific questions about their goals.

oOncewe figure out what kind of funding we have in plateen we'll start
asking the client what their goals are. We also take into consideration,
obviously the inju¥ K 2 ¢ thelinjdry, ividat devices are available for the
level of communicatignand then collectilg with the client we'll make a

decision on what is going to be best for their lifestdeP2.2

Funding can limit what is possible to prescribe and this can be due to the country in
which the patient and clinician are basadd associated healthcare ptaes specific

to the geographical area.

At might be possible to do an activity specific one as well as a day t¥ day
YR AY &2YScR2A4 OSa Aa y2idé
dit's not that someone might or might not have funding, because it's within

theNHS6 dzi ¢S Ol y 2yfteée d2%aa OSNIIFAY LINE

112



Not only can funding limit the devices available, it can change the experience for the
clinician due to additional pressures applied in cash paying scenarios. Patients who

are paying for their device may libhigher standards for the product and service.

[on cash paying patientsy ! times it's exhilarating, and other times it's
exhausting. You gotta be on your toes. It's everything down to even the finest

finishing of scratch marks or everythingP2.1

4.5 Disussion

Focus group sessions generated intemgtdiscussions between experienced
clinicians across the globErom the findings and participant discussions, it can be
said that a decision aid for partial hand prescriptinrithe form ofa shared decision
aid may be valued and welcomed in practitbe positive feedback and interaction
from participants solidified the need for such a tool to support both clinicians and
users alikeThis intertwines with the themes of education and patiexpectations,

as such an aid may address some shortcomings seen by the participants. For example,
a shareddecision aidcould set expectations prior to prescription and educate the
patient on the devices available. Further, this could benefit the workfdiaat
participants recognised asedingeducation as they would have an informative aid
and guideline for use in their practice. A shadetision aichlso may enable patient
autonomy with the individual able to understand the reason for their presanpti

and have their say on the device prescribed.
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The multidisciplinary theme throughout discussions highlighted that there are
various perspectivethat should be accounted for when developinglecision aidor
prescription. Various people, including seoms, therapists, social work and the
patient, are all involved in the prescription process. Rehabilitation and training should
also be considered at the prescription stagespite multidisciplinary working being

a positive theme and many professions rgnsed as key roles, some participants
recognised that this is not part of their practice due to the environment in which they

work.

While partial hand prescription can be complex for the clinician for reasons such as
funding, variations in practiceand the need for multiple devices to fulfil patient
needs, participants alsmade positive comments. The uniqueness of partial hand
presentation comes with opportunities to be creative and try new approaches, which
may not be the case for other types ohb difference. For some clinicians in the field,
lack of experience may limit their success with creating unique solutions and this can
impact the patient if their practitioner is not aware of devices or adaptations that
could be madeDespite being conlpx, it was indicated that partial hand prescription
presents opportunities for creativity and variation in techniques applied by the

clinicians.

.Themes were present in both of the focus group sessions, indicating that experiences
and opinions were genafly shared across both groups despite geographical
differences.Participants voiced their experiences, opinions and ideas about partial
hand prosthetic prescriptiorin addition, participants made use of the chat function

during the focus group sessiorsadffirm their agreement and support for points that
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other members of the group were making. Feedback within the chat was positive,
and demonstrated that participants were interested and experienced in the topic
being discussedThe study highlighted the eed for shared decisiamaking,
education across the board and recognition for patient expectativvisile themes

are separate, there may be relationships across themes. For example, involving other

patients may relate to managing expectations, which cde&t! irto education.

4.5.1 Limitations

Due to the method of convenience sampling used to recruit participants, it is
unknown who chose not to take part in the study despite being eligible and seeing
the advertisement. The researchers did not collect informatin where participants

had seen the study, for example through social media or referral from someone in

their network.

NVivo software was temperamental at timdsring the studycausing crashes and
workto be lostearly on in the project. This meant thedmetime at the beginning of
the data analysis periogtas spent on troubleshooting rather than data analysis itself.
However, this issue was rectified and did not impact data anadytes the coding
phase.No personal data except contact details wemrdlected from participants
during the recruitment phaserhis meant that FG1 was predominantly made up of
people who work in the United States. FG2 was more mikémt. knowing this
information meant that participants were allocated to groupsised @ their

availability and response to emails. Further, some participants knew each other,
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however, these participants did not overrule the group or facilitate discussions
between one another directly during the session. No action had to be taken and the
group dynamics across both sessions were simiNonetheless, both sessions
provided similar outcomes and the themes and subthemes generated were present
across both sessiong€ollecting personal or demographic data may have allowed

groups to be designed tensure groups were balanced prior to the sessions.

One researchefKCxonducted the complete initial codirand generation of themes.
This could have introduced bias, however, coding and themes were-chnes&ed
with other researchers SD and MDH who agrdbdt the codes and themes
generatedwere sound representations of the dat¥DH was present in the focus
group sessionand SD watched recordingBhe Consolidated Criteria for Reporting
Qualitative Resarch COREYXxhecklist could have been used in this study to ensure

methods and analysis were clear, transparent and of sound quality.

It should be noted that this study was qualitative and therefore findings are the views

and opinions of participantso these could be viewed as subjective rather than
objective.Findings may not represent the general opinions of people working in the

field of partial hand prostheticdue to the relatively small sample of participants
Recruitment was conducted using omé methods such as social media. This could
YSIy GKFG Ty SYGANS LRLJz FGA2y 2F WYW2FFf )
media users are unlikely to have been aware of this stidyther,the PIS was sent

to 35 potential participants, 19 of whom weisterested, returned consent forms

and were assigned sessior®r PIS nomespondents, b reasons were given, but

these could include not being interested, available or eligible to take part. From
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confirmed participantssix people did not show up for # session. One participant
had provided a consent form bduring recruitment indicated that they may not be
able to join due to work commitmentgOne participant had last minute work
commitments and sent apologies prior to the sessiOme participant did not join
the sessiorwith reason given asot having a Zoom accoundespite this not being
required for participationOne participant joined the call in the same room as their
colleague, and did not appear on camera or audio but listdndtie conversations.
Reasons for otheno-show participants are not known. It could be said that some
peoplewho were interested initiallynay have beemliscouragecdor unable to take
part in an online session due to factors such as technical difficuiies differences,

emergencies or work commitments taking priority.

4.6 Conclusion

In conclusion, thi€hapterhighlighted thevalueof, and desire fora shareddecision

aid from the perspectiveof clinicians who prescribe partial hand prostheses
Participants highlighted the many key roles and professions involved inléuogsion
makingprocess, from prosthetists and therapists, to surgeons and social work, and
even other people with partial hand limb difference also playing an important role as
a multidiséplinary team approach. Further, education is required across the hoard
for both patients andhe professionals who work ithe partial hand fieldEducation

can help prepare the user for what is ahead, and support professionals in the field
who may not have vast experience in workgpgcifically with partial handManaging

the expectations of users can help lead to successful outcomes, althougtiacis

shared how expectations differ between individualartial hand prescription is
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complex due to the variation in presentations, pros and cons of different device types
and funding implications. Nonetheless, the participants in the study spoke\medgit

about creating solutions to enable good outcomes that matter to the individual.

4.7 Chaptersummary

ThisChaptempresented a focus group studiyvolvingclinicians who prescribe partial
hand prostheses. This studgxplored decisionmaking from the perspetive of
clinicians and gained valuable insight into strengths and weaknessesrrent
prescription practicesThe focus group format enabled clinicians to share their
experiences and perspectives, which generated key themes related to shared
decisionmaking, clinician education, and patienéntred considerationdVioreover,

this Chapterconcluded patients should be involved in the process which indicated

the need for auserinvolvement studyto aid development of aecision aid
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5 Decisioamakingfor device prescription

5.1 Introduction
From evidence gathered in the studies describedChaptes 2, 3, and 4, it was

decided that adecision aidfor partial hand prescription would be valuable and
desired(Figure 29) ThisChapterintroduces apreliminaryversion ofa decision aid
ThisChapterdescribes ansiderations for the aid including adhereniestandards

and guidelinesExisting decision aids for similar applicationsraferenced.

Literature review Clinician involvement Prototype User involvement Qutcome

Working with

partial hand

Review of prosthetics:
outcome survey study

User experiences
with prescription
and feedback on
decision aid:
survey and
interview study

Development of
a decision aid for
partial hand

Decision aid for
partial hand
prosthetic

measures to
Study 2 .
prosthetic

assess hand
activity Experiences with prescription
prescription:
focus group
study

prescription

Study4A & B

HGURE29 - HLOWCHART SHOWING RERCHSTAGE DESCRIBEICHMPTER IN PURPLE
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5.2 Background

5.2.1 Decisiortoolsin prosthetics
Research has been conducted to develogeaisionmakingtool for prescription of

prosthetic and orthotic devices fgrersons withpartial foot amputation (Saravanan
2020) While this research is focused on the lower limb, the methods esedbe
consideredThe researchers identified themesdacisionmakingprocesses through
semi structured interviews with clinicians in physiotherapy, prosthetics and
rehabilitation medicine. The results of interviews were combined with existing
literature to develop alecisiormakingprotocol in the form of a branching dems

tree. The decision tree was validated by surveying health care providers who
prescribe partial foot prosthees. The resultsf this researchieinforced the need for
standardising the prescription proces$or partial foot The esearchers
recommended fture work involves validating the model using machine learning and
with a larger pool of participants. It was also suggested that the tool should be further
developed to consider lowesource markets in mind, as the current tool was based

on prescriptionm the United States.

5.2.2 Patientdecisionaids
Patient decision aids aim to involve the patient in decisions related to healthcare.

Such decisions include treatment, care and prescription options. They contain
information about the decision in lay person larage and help the patient to come

to their own conclusion about what they want, based off the information and options
displayed to them. Patient decision aids do not exist to persuade someone to choose
one option over another, and instead account for diffiet scenarios in an unbiased

way (IPDAS 2025)
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Patient decisia aids can be used in healthcare decisions which are complex and
require careful consideration. The advantages and disadvantages, or benefits and
harms, of different options may allow the patient to decide which path to take based
off what they value mostThis can allow the patient to practice autonomy and feel

empowered by their decision at what could be a difficult time.

The International Patient Decision Aid Standards (IPDlaB)s that there are over

five hundred Patient Decision AidsPDA developed or under development.
Nonetheless, the accuracy and effectiveness of PDA will impact whether they are
sought, used, oappropriate for patients themselve#t. has been said that PDA are

difficult to create and not used wide[Agoritsas, Heen et &2015)

A patient decision aid fderminal device options for people with upper limb absence
(PDATULA)has been developed bg groupwho specialise in upper limim the
Netherlands(Kerver, Boerema et al. 2023he PDATULA was developed based on
IPDASand aimed to challenge device rejection rates in adult unilatepger limb
difference The threepart aid was developed using findings from studies including
literature review, surveys and focus groups which were specifically designed for
development of the PDAThe development of the PBRULA differs from the work
described in this thesis, as this thedesscribes a set of studies which conclude the
need for a PDA for partial handNonetheless, the PDARULA was developed using a
steering group consisting of 12 mders. Thigelatively lownumber was demed

acceptable and allowed for the development of a tool to assist prescription.

121



5.2.3 Standards
5.2.3.1 NICE framework
National Institute for Health and Care Exceller{fbBCE developed a framework

which contains a series of standards for patient decision aids. The purpose of the
framework is to support developers to produce quality aids with all required
elements and to enable assessment throughout development andNEgE 2021)

The NICE standards framework for shared decisaking support tools, including
patient decision aids, was used to support developmdrte framework is open
access and can be used to assess decision aid development usifgpiat 3
assessment scale. The scale asks the developer to consider whethetistadh
aspectbeen met (2), partially met (1) or not met (0). It also asks developers to suggest
where to find evidence of standards having been met and offers a column for further
notes.

5.2.3.2 IPDAS
The IPDAS has been developed by a collaboration consistingsefrchers,

practitioners and stakeholders. The IPDAS encourages development téiégand
recognisable decision aids by means of an established set of criteria to assess PDA
quality (IPDAS 2005/ consensus approach was used to develop the standards, with
input from 122 people from 14 countrie$he standards manifest in the form of a
checklist for users which can be used to monitor and assist in development and
assessment of PDA. The checklist is divided into three sections with varying levels of

subsectims. Sectionfited ¥/ 2y i Sy i1 Q | ai1a AT GKS t5!Y

1. Provides information about options in sufficient detail

2. Presents probabilities of outcomes in an unbiased and understandable way
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4. Includes struaired guidance in deliberation and communication
Section Ititled W5 S@St 2 LIJYSy G t N2OSaaQ Faia AF GKS

5. Presents information in a balanced manner

o

Has a systematic development process
7. Uses up to date scientific evidence which is cited

8. Discloses conflictsfanterest

[(e]

. Uses plain language
Section litited WO FFSOGA GBSy SaaQ alja AF GKS t5!1Y
10. Ensureglecisionmakingis informed and based on values.

5.2.4 Aims
The aim of the work in thisChater was to develop a draft decision aid for

prescription of partial hand prokeses.The aim of the decision aid is to support the
decisionmakingprocess, rather than replacing the usdmician discussiorthe aim

is for the decision aid to be provided to the user during the prescription process,
either alongside an invitation to clinic or during the first viShe final version of the

decision aid is contained in Chapter 6.

5.3 Method

5.3.1 Development
The IPDASxiginal Patient Decision Aid Checklist was used as a guideline to create a

template for the decision aid. This version contained sections and subsections as

shown inTablel3. The content of the decision ailaft was based on findings from
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Chapters 2-4 as well as standards and guidelind$e design process was iterative,

with improved versionshown in Table 14 and text extract in Section 5.3.1.3
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5.3.1.1 Stagel
TABLEL3 - STAGEL OF DECISION AID BE\OPMENT WITH SEQVEOAND SUBSECTIONS

Section Subsection

Introduction to PDA Thisdecisionaidh @ T2 NJ e2dz AT X
What are prosthetics

Why am | being asked about prosthetics

What are the prosthetic options for ngondition
What other health factors may influence your

OK2A0S 0aOI N dA&aadsSx
How to proceed with thelecision aid

What does the research show? Benefits
Harms
What matters most to you? Reasons to use ___ prosthesis

Reasons to decline __ prosthesis

Funding Discuss with provider

Check your understanding

How comfortable are you about
making this decision?

What are your next steps?
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5.3.1.2 Stage 2

TABLEL4 - STAGE2 OF DECISION AID H\OPMENT WITH SECN8DSUBSECTIONS AND MST

Section

Subsection

Notes

Introduction to PDA

CKAE RSOAAAZY

Partial hand limb difference, congenital o
amputation, age

What are prosthetics

Define prosthetics

Why am | being asked about
prosthetics

Making a decision about what device is
best for you

What are the prosthetic options
for my condition

Information about device types, functions
features and limitations. Include brands.

What other health factors may
influence your choice (scar tissu
F dz(i dzZNB & dzZNH S NA

Future surgeries planned, scar tissue for
burns,

How to proceed with the
decision aid

Instructions on how to complete

What does the
research show?

Benefits

Benefits of using a device

Harms

What matters most
to you?

Reasons to use ___ prosthesis

Reasons to use each different type of
device

Reasons to decline __ prosthes

Goal setting

Funding

Discuss with provider

Include links to various websites

Check your
understanding

How comfortable
are you about
making this
decision?

What are your next
steps?

Include links to support groups/websites
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5.3.1.3 Stage 3 Decision aid draft

Section X Introduction to PDA

Patient decision aids are designed to help people participate in decision making
about options. The purpose of a patient decision aid is to prepare the patient by
providing information to make an informed decision with their personal values at
the forefrort and to prompt discussions with their healthcare provider.
(International Patient Decision Aids Standards (IPDAS) Collaboration (¢hri.ca)

The purpose of a patient decision aid is not to persuade people@tselone option
over another or replace interactions with health professionals.

1. tKA&d RSOA&A2Y AR Aa F2N) e&2dz AFX

This document is to help you to make decisions about partial hand prosthetic
prescription. It contains information about partial hand limffetence and options

for this condition. You may be a candidate for some, or all, of the prosthetic options.
Talk to your provider to find out what is available for you.

2. What is partial hand limb difference?

Partial hand limb difference refers to a residual limb with a functional wrist with
only a portion of the hand. People with partial hand limb difference may have some
fingers, a thumb, or a portion of the palm only.

Partial hand limb difference can be thesult of amputation or congenital

difference. Amputation is the surgical removal of a limb segment due to trauma or
disease. Congenital hand difference occurs when a child is born with a hand that has
formed differently, and a portion of the hand is abse

3. What are prostheses?

Prostheses are artificial body parts which can be useful if someone is missing a body
part, such as a limb. Such body parts could be missing for reasons such as
amputation, trauma and congenital difference. A prosthesis may bigmed to

replace function, restore appearance, or a combination of both, in terms of the
missing body part.

Prostheses can be high or low cost. They may also be fully, partly or not at all
covered by funding depending on your situation.

Prosthetists argpeople who design, fit and assess prostheses.
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4. Why am | being asked about prostheses?

There are different types of prosthetic device available. Each option has its own
benefits and limitations. Whether a device is suitable for you or not can depend on
factors including (but not limited to) your existing function, presentation of your
hand, occupational needs, hobbies, or aesthetic desires.

Your prosthesis will require maintenance and replacement. Frequency of
maintenance and replacement may depend octdes such as prosthesis type,
amount of use, and after care.

5. How to proceed with the decision aid

6. What are the prosthetic options for my condition?

Type Examples
Bodypowered Naked Prosthetics
Myoelectric Ossur (I Digits)
Mechanical Points Design
Activity-specific e.g.
Silicone/passive e.g.

Myoelectric devices use signals from muscles to communicate with the device. The
device responds to different muscle signals by creating various grip patterns.

aSOKIYyAOlIf RS@OAOSA dzaS Xo
Activity specifi devices could be used for sports or activities of daily living. The

device is designed for a particular task. Activity specific devices include tools for
sports such as swimming.

Silicone/passive devices are designed to look like the absent body mghragn
feature hair and nails. These devices are not designed with a functional purpose.
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Section Z; What does the research show?

A review article first published in 2022 explored and compared prosthetic options for
partial hand(Kim 2023)

1. Benefits

Research shows that using a prosthesis can increase quality of life and help people
to adapt after amputationKuret 2019)Benefits also include increased
independence in carrying out activities of daily living (ABiddiss and Chau 2007)

Benefits of not using:

- Sensation

- Avoid reliance

- Adaptation?

- This can be true for prosthesis wearers, who chooséonwear for periods
e.g. sleeping/rest can use it as much as you want

2. Harms

Some people choose not to use a prosthesis. This option can result-usever

injuries if you rely on your other hand, or other body parts, to perform functions. If
you choos@ot to use a prosthesis, you can consult with your provider to ensure you
do not encounter problems such as overuse injury or postural issues.

Socket fit/sweat/thermal discomforg speak to prosthetist, correct the issue
Trainingg what you bring to itJearning and practicing

Hygiene
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Section & What matters most to me?

Y ¢ device might match the requirement very well

M ¢ device might match the requirement

N ¢ device might not match the requirement

Requireme | Myoelectr | Body Mechanic | Activity | Silicone/passi| Hybri
nt ic powere | al
d
Heavy Y Y
physical
activity
Fine motor | Y
skills
Sports M
Lifellike Y
appearanc
e

1. Goal setting

What you would like to do | difficulty | how important istd be able to do this

For example, if you

Task Difficult Not at all diffi¢ Not important Very importan
Cutting food 1 2 3 4 5 1 2 3 4 5
Dressing 1 2 3 5 1 2 3 4 5
Washing 1 2 3 4 5 1 2 3 4 5
Add your owg 1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5
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Section £ Funding

1. Discuss with provider

Section 5 Check youunderstanding

Section & How comfortable are you about making this decision?

Section & What are your next steps?

1 Links to support groups
1 Resources
1 Videos

Section 8 References

1. Kim, G.M.P., J E.: Lacey, S A.: Butkus, J A.: Smith, D G.,abdresnérging
prostheses for partial hand amputation: A narrative review. PM&R, 2023. 15(3): p.
392-401.

2. Kuret, Z.B., H.: Vidmar, G.: Maver, T, Adjustment to finger amputation and
silicone finger prosthesis use. . Disability and Rehabilitation, 201P1)4p( 1307
1312.

3. Biddiss, E. and T. Chau, Uppenb Prosthetics: Critical Factors in Device
Abandonment. American Journal of Physical Medicine & Rehabilitation, 2007.
86(12): p. 97P87.
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5.4 Chaptersummary

ThisChapterintroduced a draft version of a decision aid for partial hand prosthetic
prescription and outlined the iterative design process that guided its development.
Relevant background on decistomaking theory and existing tools used in healthcare

and prostheticswas presented. The decision adtaft served as a foundation

documentfor the user involvement study described@aptero.
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6 Study 4Userinvolvement in the development ofdecision
aid

6.1 Introduction
Chapter4 identified that a shared decision aid fsupportingprescription of partial

hand prosthesesvould be valued. Clinicians provided their input, however, no direct
user involvement had been soughChapter5 described the development of a
decision aiddraft. Chapter6 presentsStudy 4a two-part investigation consigtg of

a screening survey and interviewvolving individualsvho have been prescribed a
partial hand prosthesi@-igure 30)Work in this Chapteaimed to gather information
about the prescription process from the perspective of wdlials who have
undergone the process and provide opportunity for cecreating further iterations

of the decision aictontained inChapters.

Literature review Clinician involvement Prototype User involvement Outcome

Working with
partial hand
Review of prosthetics: Development of

outcome survey study a decisjon aid for
measures to partial hand

User experiences
with prescription
and feedback on
decision aid:
survey and
interview study

Decision aid for
partial hand

assess hand prosthetic prosthetic

R Experiences with prescription
prescription:
focus group
study

prescription

Study 4A & B

HGURE30 ¢ FLOWCHART HIGHLIGHGISTUDIES DESCRIBEGHAPTEFS IN BLUE
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6.2 Background

6.2.1 Patient and Public Involvement and Engagement
Patient and Public Involvement and Engagement (PPIE) is a method used to involve

stakeholders, in particular patients or users, in research and development. Members
of the public, including patieniare active members of the team in PPIE studies and
help to shape and engage with reseaf¢tealth Data Research UK 2026 aim of

PPIE work is to ensure work is communicated effectively to patients and members of
the pulic, and is driven towards meaningful outcomes. Research and development
of healthrelated technologies requires PPIE to ensure outputs are desired,
necessary, and target key problems related to the field. Users are key stakeholders in
research and develapent of devices and tools and can provide insights which can
drive iterative design. Examples of PPIE include user trials and research studies such
as questionnaires or discussiofNIHR GreaOrmond Street Hospital Biomedical

Research Centre 2025)

PPIE studies are used in this thesis to facilitate understanding of use of devices in the
real world, and the challenges encountered by stakeholders involved in partial hand

prosthesis prescripdin.
6.2.2 User involvement studies

User involvemenstudies are methods of research in which a user plays an active role
in the study, for example coreating, developing work and contributing ideas
(Kylberg, Haak et al. 201&)serinvolvement is useful in research and can result in
success for developers and satisfaction of users of such developments. Studies have

shown that user involvement studies can improve accuracy of nesgrirements for
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developers(Kujala 2003)In terms of healthcareyser involvement in research can
provide beneficial insights and kwtedge as well as potentially improving relevance

and quality of researc(Kaltoft, Nielsen et al. 2014)

6.2.3 Survey methodology
The survey described in th@@hapterdiffers from the previous survey described in

Chapter3 in that the participants are individuals with limb differencather than
healthcare professionalhese participants may be describediisJr G A Sy 6 4 Q 2 NJ
Surveys involving these types of groups should be designed using appropriate
language and sensitivity around certain topics. Surveys can be used as scoping tools

to gather quantitative and qualitative data from participants who maynay not

take part in a future study, in this case being a folgminterview.

6.2.4 Interview methodology
Interviews in research are planned discussions between a researcher and interviewee

to gather inrdepth information about a topic. Interviews are comniprchosen as a
qualitative research method as the participants may find this natural, private and
comfortable(Taherdoost 2022)nterviews may be structured in varying levels, each
level involving different amounts of guidance from the researcher conducting
interviews. They may be structured, unstructured or somewhere invbeti known

as semistructured (Taherdoost 2022)Structured interviewshave similar questions
for each participant, whicimay be time efficient and allow for comparison across
participants. This may aid data analyags data gatherednay be quantitative,but
reduces the opportunity for the participant to delve further in daph parts of the
discussion they may feel strongly abouthich can result in somexperiences or

views remaining unexplored (DiCicceBloom and Crabtree 2006)Jnstructured
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interviews take a different approach in that they allow the participant to speak more
freely, and questions may follow responses. As this method is more loose than
structured,data analysis can be more tir@®nsuming, although data may be more
in-depth and personalise@ueller and Segal 2015pemistructured interviews are
common for qualitative data collectiofiHarveyJordan and Long 20QTjhis method
involves a set of questions from the researcher, which may be funnelled down to
more specific questions and/or further probing questions based on respghseser

and Korstjens 2018pemistructured interviews allow walepth data to be gathered,

but with the aidof pre-determined questions to ensure no key data is missed in the

collection.

Interviews may take place online orfrerson depending on the nature of the study.
For example, online interviews may allow patrticipants from across the globe to take
part. Odine interviews using software such as Zoom can allow for recordings and
transcripts to be downloaded easily, whereaspirson interviews may require
specialist recording equipment. Phone interviews may also be conducted, however,
also require recording quipment and remove any visual data such as facial

expressions or gestures which may be of interest in data analysis.

Benefits of conductingnterviews overfocus groug for this studyinclude the
intimate nature of the ondo-one discussion around what mée a sensitive or
emotional topic. Additionally, online interviews allgarticipants to take part from
the comfort of their own chosenpsice which may ensure they acemfortablein
opening up about emotions or experiencemd encouraging participatiofrom

those who may not be able to travel to anperson sessionvhich subsequently
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opens up the pool of potential candidate@Viorgan, Krueger et al. 1998)
Nonetheless, intervies/can take longer to transcrédbthan focus group data due to

the volume ofdata gathered.
6.2.5 Study aims

This study aimed to inform the development of the decision aid for partial hand
prosthetic prescription by gathering user feedback ondnaft presentedin Chapter

5. It also sought to explore experiences of the prescription process and to understand
what dza SviEt @nd need from decisionds more generallyThe objectives of the
studywereto gather feedback on, and @veate further iterations of the decision aid

for use in partial hand prosthetic prescriptioAn additional objective wasotgain
insight into the lived experiences of people who have undergone the partial hand

prosthetic presription process.

6.3 Method

6.3.1 Research design
The study comprisetivo parts. Partonevasl & ONB Sy Ay 3 &adz2NBWSeé NBT

n !, and part twowasa semia 0 NHJzOG dzZNBR AYGSNIWASS aiddzRe N
The aim of Study 4A was to gather quantitatered qualitative information from

people with partial hand limb difference. Study 4B was designed to delve deeper
throughinterview methods. A twepart study was also selected as it was anticipated

that sample size may be small, and iaynbe timeeffective to gather information

through surveying people in their own timén addition, sme individuals may not

wish or be able to take part iaone-to-one interview.A flowchart of Study 4A and

4B stages from recruitment to write up is deeid in Figure31. Ethical approval for
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the study was granted by the University Ethics Committee, University of Strathclyde
(UEC 2409).

6.3.1.1 Study4A
An anonymous screening survey was designed in Qualtrics software and distributed

online (AppendixL). The survey included a selection of multiple choice, Likggrée

scale, closed and opesnded questions. The survey was divided ibi® main
aSOlAz2ya GAGESR W o2dzi |, 2dzQ YR W5S@A0OS t
questions about participantharacteristics, cause of limilifference amputation
AYF2NXYIEGA2Y  OAF LIWXAOFOES0UET KIFIYR LINBa:
t NFBAONRLIIA2YQ &aSOGA2Yy FSIFGdZNBR ljdzSailiAzya
received their first and last, or only, prosthesThis section alsteatured questions

on the type of prosthesis prescribed, information provided to the participant during
prescription and opinions about the process. The participants were given the
opportunity to voluntarily upload a photo of their fatcted hand(s) to enable the

researchers to see their presentation.

6.3.1.2 Study 4B
Online oneto-one interviews were conducted online using Zoom software and each

lasted one hour. A sensitructured interview guide was designed by the researchers
which included a introduction and reminder of the research purpose, followed by
three main sections and an opportunity for participants to raise additional thoughts
(AppendixM). The three main sections were 1) prosthesis prescription, 2) decision
aid development, an®) decision aid draft. The questions within these sections were
openended and delved deeper into the questions asked in the screening survey.

Participants were asked to share their experiences with prescription, as wakias
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thoughts and opinions. Pacipants were also asked about what theyotight the
decision aid should contaihe format in which it should be presented and what
resources would be useful for this todlurther, participants were showexamples
of decision aids for other applidahs as well as draft of the decision aid in
development (Appendix N). They were thenasked their thoughts about the
document opinions on the content, and to reflecn their own experience and
imagine if this tool would have impacted the outcome ogithprescription. The
interview guidewasamendedslightly for each participant based on the information

0KSe8 LINPOARSR Ay GKS &aONBSyAy3d adz2NwSeod C:

X«

LINSEONROGSR 2y S SOA OS> ¢ KS NBefote theyawary Q K1 &

asked questions specific to their situation.

6.3.2 Sampling and participants

Participants were individuals with partial hand lichfference who are, ohave been
prosthesis users. The inclusion criteria were as follows: currently uses or has used a
partial hand prosthesis within the paive years, English language speaker, over 18
years old, has access to a device whichldes them to take part in an onlinersey

(Study 4A) and online Zoom meeting with audio and video (Study 4B). The only
exclusion criteria were individuals who have never acquired a partial hand prosthesis

through prescriptiorby a healthcare professional.

Convenience sampling was used torteicStudy 4Aparticipants. The investigation
was advertised on social media using a poster. Participants 8ardy 4Awere

invited to provide contact details should they wish to participat&iady 4B
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6.3.3 Recruitment
Participants were recruited via a krto the online survey. The link was distributed on

social media channelsTwitter, LinkedIn, and Instagraqwith a poster (Appendix

O) and relevant tags used to increase visibility within the target populafdSand
consent form were provided othe first page of the survey for the participant to
provide informed consent before continuing on to survey questi@ppoendixP). The
PIScontained information about both studies and highlighted that it may not be
feasible for all participants to takeapt in Study 4B If a participant consented to
providing contact details to be invited to take partStudy 4Btheir name and email
address were collected. However, no identifiable data were used in data analysis.
Email invitations and1Sspecific toStudy 4Bwere sent directly to participanteho
indicated interest in Study 4BA\ppendixQ and R). This PISontained information
about the oneto-one interview, a review of the study aims and details specific to the
online sessionParticipants who returad a signed consent form were contacted
individually to arrange a suitable time to conduct the intervidarticipants were
recruited globally.Recruitment by referral could also be used in this study as the
advertisement was shared on social media. No atary incentivesvere offered for

taking part in either study.

6.3.4 Data collection
For Study 4A data were collected between™8April 2024 and 31 May 2024 For

Study 4B, interviews were carried out betwedt™ May 2024 andb™ June 2024.
Interview recordings were downloaded from Zoom and pseadonymised. Data
were pseudeanonymised to enhance the security of the personal data obtained from

the participants,and to encourage participation by sharing personal experiences
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while safeguardingparticipants so they camot be identified by any resulting

LJdzo t AOF GA2yad ¢KAA ¢l & O NNFaSeRwitRadedde 6 @8 NI
name. Pseud@nonymisation was selected over anonymisation as the researcher

was present in the interview and waequired to identify participants during data

analysis

As participants were shown a draft of the decision aid, codes related to these parts

of the discussion were identified separately from discussions about experience and
opinions on the general presption process. Semantic and latent codes were

produced.
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Study 1 Study 2

Survey opens and recruitment Survey opens and recruitment
begins for study 1 begins

Participants provide contact
details

Researchers continually assess
demographics and begin
recruiting for study 2

Send PIS to selected
participant

Schedule interview

Send PIS again with consent
form and request return
within 48 hours

Participants complete survey Send confirmation email with
joining instructions 1 week
before interview

Remind participants 1 day
before interview

Interview recruitment close
Data analysis

Write up

Survey close — 315t May 2024
Data analysis

Write up

HGURE31 - FLOWCHART OBTUDY4A AND4BSTAGES
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6.3.5 Data analysis
For Study 4Aanalysis was performed usingilt Qualtrics tools such as graphic

displays. In additiongdata were exported to Microsoft Excelhere descriptive

statisticswere calculated.

For Study 4B,raalysis was carried out using NVivo for analysis of unstructured text,
audio and video data collected from the interview sessions. Thematic analysis was
performed by means of an inductive, dadaiven approach in accordance with Braun

I YR [/ Bixsefp®cess for reflexive thematic analysispasviouslydescribed in
Chapter4. Thesixstep process is described in further detailGhapter4, however,

was adapted to suit the semi structured interview method used in this particular

studyas described Hdew.

6.3.5.1 Step 1¢ Familiarisation phase
This step was incorporated into the transcription process. Transcripts were

downloaded from Zoom then formatted in isfosoft Word andparticipant names
were pseudeanonymised. The documents were transcribed line by line using video
recordings of the session to correct errors and fill gaps missed by Zoom software. Re
reading transcripts and repeatedewing of interview recording®ok place which

encourageddmiliarisation.

6.3.5.2 Step 2¢ Coding phase
This step took placen NVivo software and involved going through each transcript

line by line and identifying items which were of interest to the research question
(Figure32). Initial codes were creatednd additiomal codes created throughout this
process if nsuitable code existed in the codebook. There were crossovers between

existing initial codes at this stage. This step resulted8first-order codes being
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introduced to the codebook for further analysis $iown inTablel5. As participants
were shown a draft of the decision aid, codes related to these parts of the discussion
were identified separately from discussions about experience and opinions on the
general prescription process. Codestalic fontin Tablel5relate specifically to the

decision aiddraft shown to participantsSemantic and latent codes were produced.
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TABLEL5- HRST ORDER CODES

Codes

1 :activity specific 25 :good experience with prosthetist

2 :advocating for ones self 26 :had input on decision

3 :aware of options 27 :having multiple devices

4 :being operminded 28 :impressed by the prosthetic

5 :change in priorities 29 :improvements in technology

6 :comfort and fit 30 :interested in prosthetic design

7 :comfortable in public 31 :knowing what was wanted at prescription
stage

8 :compensatorymovements 32 :learning about hand function

9: st 33 :learning curve

10 :device options 34 :limitations

11 :device requirements 35 :long process of prescription

12 :education 36 :maintenance

13 :general thoughts 37 :negative experience

14: goal setting 38 :not knowing about prosthetic options

15 :visuals 39 :not using a device

16 :device is not useful 40 :occupation

17 :device is useful 41 :online research

18:RARY QU 1y26 o6KLI G G 42:peersupport

19 :each person igdifferent 43 :physical samples are useful

20 :education from professionals 44 :presented with options

21 :emotional about condition 45 :recovery

22 :everyday activities 46 :regular communication with team

23 :expectations about process 47 :tactile feedback

24 :frustration 48 :training

6.3.5.3 Step 3 Generating initial themes
Initial codes which were related to each otheere grouped togetheto generate

initial themes with some codes appearing under multiple themes. At this stage, it
was apparentthat some codes should be discarded as they weoé supported
strongly by the datarhis step resulted in the generation dibitial themes ashown

in Tablel®6.
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TABLEL6 - INITIAL THEMES

Initial themes

Expectationsbout process

Prosthetic device is useful

Limitations

Independent research

A learning curve is involved
Prescription process had negatives
Positive experience with professionals
Emotional aspects

Individual process

Knowing what lies ahead isportant

6.3.5.4 Step 4¢ Reviewing themes
Initial themes were compared against thieanscript datato assess if they

represenedthe data andvhether they should be amended or discardétie review
process was iterative and generated themes were reconsidered using transcripts, the
updated codebook, and with reference to the initial themes. Potentiatthgmes

were considered at this point as the themes were redudssidescribed iChapte

4, a set of overarching questionsag/used to assesthe codebook Examples of
themes and subthemes generated at this stage are showrabiel7. At this stage,
subthemes were continuously reviewed, edited and reviewed based on the da

Visual charts were used to aid this process as shown in R3gure

147



TABLEL7 - POTENTIAL THEMES ABDBTHEMES

Potential hemes

Potential subthemes

1)

2)

3)

4)

5)

The journey

Theindividual

Support

Knowledge

Limitations

Recovery

Learning curve

Knowing what lies ahead
Everyone is different
Self advocacy
Psychosocial

Peer support
Professional support

Awareness

Online research

Education from healthcare professionals

Living with partial hand limb difference

Devicelimitations
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6.3.5.5 Step 5 Defining and naming themes
Themes weralefined byconsidering the evidence in the form of qustassigned to

each subtheme. This was an iterative process to ensure the themes were backed up
strongly by the evidence and that subthemes were true but also tedalone
themes. Themes and subthemes were renamed to ensure they represented the
evidence and message they portrayed. Full transcripts were read,agéinpatterns
recognised during reeading crosschecked against the themes and subthemes
generated. A relevant quotations had been extracted from the transcripts and it was
decided that no themes had been missed. Therefore, themes and subthemes at this
stage were definedTable 18)Following rereading of transcripts, some themes and
subthemes were remmed to better illustrate the story told through the data. A
thematic map was produced to illustrate themes and subthemes in visual format

(Figure34).
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TABLEL8 - HNAL THEMES AND SWHEMES

Final hemes Subtheme

Ongoing journewith limb difference Training to use a partial hand prosthesis

Recovery

Adaptation

Adjustment

Acknowledging situation of limb difference Emotions

Goal setting

What matters most

Understanding limitations of partial hand Physical limitations

Periods of nomse

Usingmultiple devices

Learning and advocating Research

Outreach

Selfadvocacy
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Acknowledging the

Ongoing journey with . . .
goINg J ¥ situation of limb

limb difference .
difference

Training to use a partial hand ‘ Adjustment |
prosthesis ‘ Emotions ‘ ‘ What matters most

‘ Adaptation ‘ ‘ Goal setting |

Understanding limitations
of partial hand

Learning and advocating

Physical limitations | ‘ Using multiple devices H Research ‘ ‘ Self-advocacy

‘ Periods of non-use | ‘ Qutreach |

HGURE34 ¢ THEMATIC MAP OF THESIEND SUBTHEMES
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6.3.5.6 Step 6¢ Writing up
Writing up involved selecting the most relevant quotes extracted from transcripts to

provide evidence tdouild the results sectionkindings which were in the form of
feedback specific to the decision aiftaft were segregated and coained in a

separatetable.
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6.4 Results

6.4.1 Study4A
A total of 17 participants completed the survey. Most of the participants were from

the United States of America (n=10), followed by the United Kingdom (n=2), Canada
(n=2), Austria (n=1), Belgium (n=Xhe Philippines (n=1), Thailand (n=1) and
Germany (n=1)One participantisted multiple countries (he Philppines, Thailand

and Bangkok)Figure35 shows that most participants who took part identified as
male (n=12) and the reainder as female (n=5). Participants selected an age bracket
in which they belonged, resulting in a spread of representation from th24l8ange

to 65¢74-years old.

Participant age and gender

25-34

D

¥4

a Mal
m Male

=

18-24

o
[EnY

2 3 4
Number of participants

FHGURE35 - GRAPH SHOWING NUMBBER PARTICIPANTSDN-FERENT AGE BRATIKEND BY GENDER
The majority of participants (n=15) had partial hand amputation, and the remaining
two had congenital limbdifference. The majority of the reasons provided for

amputation were workrelated(Tablel9d ¢ KS G SNY Wg2NJ LI | OS | C

to variations of texto &8 SR Ay Ldzia GKI G AyOfdzZRSR Wg2N
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NEBlFazyas &adzOK |a WINIdzYFdA0Q FyYyR WFINY )
work-related. Many of the participantiave received one prosthesis, therefore the

@SIFENI 2F WwWyz2aild NBOSydiseniptpidsich 8ages.a Q NBR g Ay
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TABLEL9 - REASON FOR AND YEARRARTICIPANGSMPUTATION ALONGHIYEAR OF FIRST PRAESIS PRESCRIPTION

Reasorfor amputation Year of Year of first prosthesis Year of most recent
amputation prescription prosthesis prescription

Firecracker accident 1990 2018 2024

Workplace accident 1999 2000 2021

Workplace accident 1999 2019

Traumatic accident 2016 2017 2024

Farm machinery accident 2017 2018 2024

Workplace accident 2018 2020 2024

Hand got caught in a factory machine 2020 2021

Workplace accident 2020 2024

Tablesaw accident 2021 2022

Trauma 2021 2022 2023

Explosion 2022 2023 2023

Hunting accident usingrossbow 2022 2023

Covid 2022 2023

Workplace accident 2023 2023

Traumatic 2024 2024
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When asked about current employment status, 70% (n=12) of participants stated
they were employed at the time of taking the survey, and temaining 30% (n=>5)
were not employed. The range of occupations held by the employed participants
varied, including but not limited to manual labour work and offstyle occupations.
The majority of participants said that their hand function is, or hasnbe barrier to

employment in their chosen occupatioRigure36).

Do you feel that your hand function is, or has been, a
barrier to being employed in your chosen occupation?

= Yes
= No

Unsure

HGURE36 - PIE CHART SHOWING TMIEJORITY OF PARTRENTS FEEL THAT HANUINCTION IS A BAERITO
EMPLOYMENT IN CHOSBGBICUPATIONS

Fiveparticipants noted being employed in the same occupation at the time of the

survey as their occupation at the time of amputatibhable 20) Five participants

stated that they were not in employment at the time of completing the survey. Three

of these indviduals reported that their hand function is, or has been, a barrier to
SYLX 28YSyid Ay GKSANI OK2aSy OF NBSN¥» wSlIl a2
has been, a barrier include limited use of hand, slower work, difficulty, and inability

to perform certain tasks. Reasons why some patrticipants said hand function is not a
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barrier to employment included the role not coming with physical demands, being

able to do what they did before, and support for limb difference.
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TABLE20 - PARTICIPANTS EMPLOYMEMNITATUSHISTORY AND OPINISION HAND FUNCTIOWAACT ON EMPLOYMENT

Employed Current occupation

Occupation at time of
amputation (if applicable

Is/has hand function
(been) a barrier to
employment in
chosen occupation?

If yes, why? If no, why?

Yes Retailer N/A Yes dt prevents me from doing my
primary duties in my desired fietd
Yes Machinist Machinist Yes oLimited use and feeliry
Yes Business development  Technician Yes dt is hard to do the day to day task
manager that would berequired of mé&
Yes Teacher N/A No d could do what | had to do
Yes Vice President Student No oOur work is in the entertainment industry.
LiQa y20 RSLIBYRSY
movementg
Yes Senior Project Analyst Warehouse Technician Unsure
Yes Public relations and College student full time,  No ¢the physicality of my work is not that
communications working in sawmill part extreme. The largest inconvenience for me
time. typing, but after all these years | capably
type with just my thumb omy left hand,
and my full right hand.
Yes Artist Artist Yes A work much slower, and am more
reticent to do intellectual hand
worké
Yes Waterjet operator/ Pipe fitter Yes oCan't hold steady to pass weld tés!
entrepreneur
Yes Farmer Farmer Yes ¢Current hand function makes
almost all require tasks more
RAFFAOMzZ G G2 I 0OC
Yes Brewmaster Brewmaster No *no response provided
Yes Waitress Waitress Yes oDifficult carrying/serving food to
customersg
No N/A Elevator mechanic Yes oNeed altten fingerg
No N/A Admin Yes dt would be difficult to use a

compute
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No N/A Machinist No oDo almost everything | did before. Just
differentlye

No N/A Veterinarian Yes awell, duh. besides the obvious | am at muc
great danger for infection ithe repaired
KFryR YyR &aO0ON} G§OKSa&

No N/A Juice and smoothie bar No d work in childcare now, where differences

worker

are celebrated
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The number of prosthetic devicgsescribed toparticipants variedKigure37). The
number of prostheses is shown in the legend on the right side of the chh#.
percentage of participantasho have been prescribed each number of prosthdases

shown in thechart as a percentage of total participants.
How many prostheses have been prescribed to you?

- )

m2

=6
m ]2+

HGURE37 - PIE CHART SHOWING THPHE MAJORITY OFFAACIPANTS HAVE BEESGIGNED ONE PROESH
AND PERCENTAGE ORPICIPANTS WHO HAREEN PRESCRIBED MBLE UP TOL2+

The majority (n=B of participants hadeen prescribed only onerpsthesis. One
participant, however, had been prescribed over 12 prosthestethe time ofthe

survey Participants were provided with a list of device types described as follows:
Myoelectric (driven by signals from residual limb to the device), Badyered

(driven by residual function), Mechanical (e.g. a ratcheting device which can be
manipulated by an opposing limb or a surface), Silicone/cosmetic (appearance like
skin, some with nails and hair), Activity specific (designed for a specific actividy e.g.
A6AYYAY3I LINPAGKSEAAA0OD tFNIAOALI yia ¢SNB

could specify in text, but none took this option. Participants were asked which devices
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from the list they hd been prescribed, then were asked which they currently used

YR IABSY (GKS 2LIiA2y ZAFgure’28B RSPAOSQ F2NJ

m Prescribed m Currently uses

0 12
S
3 10
(8]
g 3
8
« 6
(@]
o 4
E
: 2
Z L i
0
c‘,‘j‘\b @b \07} ef‘\b é§\° A\&
¥ Y & B & ®
Ny & & \& & ®
X N \§ & &
P & &
& v
Device type

HGURE38 - GRAPH SHOWING HOW MANARTICIPANTS HAREEN PRESCRIBBND CURRENTLY YEECH
DEVICE TYPE LISTED

7

hyS 2F GKS LI NI AOALIQY Ga a@K 2A yaRACS QIISSRR - O#iNaN.
powered, mechanical, and activispecific. Therefore, this participant appears to
OK22aS y2i4 (2 dzaS | RS@GAOS |G GAYSaz |y
necessarily indicate abandonment of prostheses. TheAp@t LI yia 6K2 &St ¢
RSOAOSQ YR AYRAOFGSR GKS& R2 y2iG OdzNNI
prescribed body powered (n=2), silicone/cosmetic (n=2), and mechanical (h=1). Three

of these participants were not given any physical information paeks,(leaflets).

General comments and suggestions from the participants who no longer use a

prosthesis included:

GY2NBE KStLI RSIftAYy3a gAGK Ayadz2NI yOSé
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GOSNE dzyNBFftAAGA0 (2 eaghtLINNE ¥Ry 2 ¥ LRI C
GAG YSSREA yIRA DDARAAFANIR SRE

GDAGS &a2YS 2LJiA2yad L ¢gla y20 3IAGSYy |
questioning of my daily activities to make sure my device was specifically

F LILINRLINRFGS F2NJ YS & |y AYRAOGARAZ f dé

In total, five participants were given physical imfoation packs at the time of
prosthesis prescription and provided the following descriptions of what this

contained:
GK2g (2 OFNB FT2NJ LINPadGKSara¢é
GFro2dzi K2¢g AG OlFy OKFy3aS @2dzNJ f ATS¢
GL ¢l a AAGSY AYTF2NXNIOGA2Yy o022(1ftSGat¢
G52y Q0 NBYSYOSN® .KBINB: IV LINANEIYSRY 6Y3 NiJ
GLG ol a 2dzad F2NJ olFaAiro dzJ SSLI yR AT
RSOAOS (G2 GKS Of AyAO¢d

Themajority (n=13) of participants were shown a physical example of the prosthesis

before their measurements were taken. One f@pant could not remember, and

the remainder (n=3) were not shown a physical example. All participants were asked

about the usefulness of seeing physical examples at time of prescrifigaré39).
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Would it be useful to see a physical example of each
type of prosthesis before deciding on the
prescription?
12

10

Number of participants

: L]
0
definitely yes  probably yes  might or might  probably not  definitely not
not

HGURE39 - GRAPH SHOWINBARTICIPANTS AGRBR ARE UNSUREHETHER A PHYSIE&AMPLE WOULD
BE USEFUL

Participants were asked to think about when they were prescribed their prosthesis
and if they would have liked to know about all the different prosthetic options
available for artial hand limb difference, or just about the options available to them.

Opinions on this question were conflicting, as showRigure40.
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Opinions on knowing the options at time of
prescription

\*

m |t is better to know all of the options
= |t is better to know about the options available specifically for me

= | am unsure

FGURHO0 - GRAPH SHOWING PARPIENTS WERE DIVIDEDOPINION REGARDIKGOWING THE QPRONS
AT TIME OF PRESCRON

6.4.2 Study4B
Five participants took part in an individual interviéasting approximately 1 hour

Participant characteristics asemmarised inTable21.
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TABLE21 - STUDY4ABPARTICIPANT CHARERTSTICS AND INFORNGN

Pseudonym Joe Tom Sam David Sue
Age range 4554 55-64 3544 3544 4554
Gender Male Male Male Male Female
Country USA USA Canada USA Belgium
Reason for limb difference Amputation Amputation Amputation (workplace  Amputation (workplace Congenital
(tablesaw  (traumatic traumatic accident) accident)
accident)  accident)
Year of amputation 2021 2016 1999 2020 N/A
Presentationas described by participant) | Absent Absent2, 3, 4 Absent half index, 4/5  Absent tip to first jointright No fingers, one hand
thumb and digits at MCR, middle, ring and baby index finger
ring finger  right dominant above MCP/Phalangeal
hand joints ¢ left hand
Employment status Employed Employed Employed Employed Employed
Is limb difference a barrier to employment N/A¢same Definitely yes No Yes No
occupation
Number of prostheses prescribed 1 6 6 1 12+
First prosthesis 2022 2017 2000 N/A 1991
Most recently prescribed prosthesis N/A 2024 2021 2024 2023
Type of device Body Myoelectricand  Body powered, silicon, Mechanical Myoelectric and
powered mechanical activity specific silicone
Given information packs Yes No No No No
Shown physical example Yes No Yes Do not remember No
Was physical exampleseful? Definitely  N/A Definitely yes N/A N/A
yes
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Four themes and associated subthemes were generated and summarisatle
22.

TABLE22 - THEMES AND SUBTHEMES

Themes and subthemes

Themel. Ongoing journewvith limb difference
Subthemes:

(1.1)Recovery

(1.2)Trainingto use a partial hand prosthesis
(1.3)Adaptation

(1.4)Adjustment

Theme2. Acknowledginghe situation of limb
difference

Subthemes:

(2.1)Emotions

(2.2)What mattersmost

(2.3) Goal setting

Theme 3Understanding limitationsf partial hand
Subthemes:

(3.1)Physical limitations
(3.2)Periods of noruse

(3.3)Using multiple devices
Theme 4iearning and advocating
Subthemes:

(4.1)Research

(4.2)Qutreach

(4.3)Selfadvocacy
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6.4.2.1 Theme Ic Ongoing journey
Participants described the journey they had been on since amputation, or through

OKAf RK2 2R haying fareaital lin@ilfférédce and described different

phases they haéncountered.

GA 0 G2 Zdurtriesorfite irigs $ill we finally got one that fit. So that

(0p))

gla | tAGGES oA{Dad¥ | 2F | YSaa (K

6.4.2.1.1 Subtheme 1.1 Recovery
Participants who had amputations talked about recovering from their injury. They

highlighted that recovery is a process and their hand changed over time before
settling into a final shapé.evel of trauma, pain, sensitivity, and scar tissue may all be
factors that impact recovery time, which, in turn, impacts time taken for prescription.

This is important in prescription to set expectations and help patients understand

that prosthesis acquisition may not be immediate due to injury recovery.
Youmightnoto I y i G2 3ISG I LINRPaAaGKSGAO R2YyS
IS so sensitive it might be painful, and also your hand might not look like that

AAE Y2Y(UKZSamMNBRY y24600Q

In addition, the timing of prosthesis prescription within an individual's journey of
recovery can influence decisions. For example, Joe considered his residual function

before selecting a hand.

$hy hand was still wrapped at bandages, and so on, and | wanted the chance

to see what kind of function the paw had before | chose a lignhe
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6.4.2.1.2 Subtheme 1.2 Trainingto use a partial hand prosthesis
The importance of trainintp use a partial hand prosthesisas noted by participants.

From discussions with clinicians, @& @ A tGah pedple &vho have practical jobs

such as carpenters or plurers aresuited totrainingto use devices or tools

they say, liketell me what | need to do, and then they dedtsus people who

don't, you know, hold up their injury and S&{FE cAde Q ® Q

Training is something to be invested in, rather than alimg process. Participants
felt it would be beneficial for new prosthesis users to be educated on what is required
from them throughout their rehabilitation journey ahead, and to be inducted in a
training plan before trying to use a prosthegistrainingplan could look like physical
exercise®r a selection of tasks to completsingadeviceover a period of time. This
process could be staged, for example, encouraging useuseaheir device more
over each set time periodt wasvoicedthat this would help manage expectations
and support new users in effectively using their device, potentially reducing the risk
of abandonment in the longer ternSue described her experience of training with a
prosthesis as someone with congenital limifference.She discussed being trained

on myoelectric control by someone who did not have limb difference.

So if people tell me you have to do like this [clicks fingers] with your left hand
for co contraction, | don't understand, because | have nevendhe signal

on the left side, so | don't remember. | don't know what | have tg Goe

This experience could be frustrating and result in users abandoning their device or
falsely believing they are unable to use such a device. Following this, Suengfioke

a myoelectric prosthesis user who explairfierently, and Sue was able to produce
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the signals required. Incorporating lived experience into training for prosthesis use

could be beneficial in producing successful outcomes.

6.4.2.1.3 Subtheme 1.3 Adaptation
For congenital users, it is important to consider adjustns¢émprosthesis control and

performing functions which the individual may not have used on their affected side.
Sue noted that in some cases it is preferential for her to continue with how she
conducts tasks like typingith a myoelectric prosthesmtherthan adapting to using

a prosthesis for the task:

W{z2x F2NJ SEI YL S a2YSGKAy3a tA1S d&LR
using my thumb is more advantageous than bothering to try and wear this
while | type like that. That's a complete retrainingadfat my brain has been

A =

doing for the lastwvo RS O RSué @ Q
As well as adapting to prosthesis use, participants discussed making additional
adaptations, such as using supplementary tools or modifying existing equipment, to

enable participation in soety. Joe noted that he sought adaptations for his house

and car, as well as gym equipment.
W 2dz KI9S GKS LINRPaOGKSGAOY odzi GKSy @&;
know, things that you do around the house like when 1 first started working

out, | was #&aid | wouldn't be able to grip a dumbbell. So | bought, like, you

1y26 fAFGAYT AGNI LA YR 20&IBaNI a0 dzFF |

Such adaptations are not necessarily-tbié-shelf productsand their need may be

learned throughout the journey.
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6.4.2.1.4 Subtheme 1.4 Adjustment
Participants discussed howehourney of adjustmenis not anovernight process

The hand can change duririlge period ofrecovery therefore a prosthesisnay not
be prescribed and fitted immediately after amputatidParticipants noted adjusting

to their new presentation. Joe described adjusting to having no thumb:

W{2 L ¢Syl FNRBY NBI OKAY Bytlezimd| gokithey 3 & | :
prosthetic,(because it tookinemonthsby the timel got the prosthetiy that
when | had the prosthetic on, | was reaching for things as if | didn't have a

i K dz¥ o0&

For new prosthesis usershitaybe useful to explain that their function, anatomy and
proprioception could change during the timebetween amputation and receiving a
device. Navigating adjustment can mean becoming familiar with wearing and
donning the prosthetic device. By not persevering and getting used to wearing a
device, as Sam quoted below, could lead to abandonment o+usen

WG GKS 0S3aAYyyAy3I Al o acg&SNE KSI ge XL
An understanding of what prosthesis use can feel like could be useful in helping the
user to prepare for their prescription. In addition, guidance on how to get used to it
and how long thaaprocess can take could assist a user in preparing for using a device.
Some people may have never worn a prosthesisl it could be hard to imagine what

one would feel like until it is in use.

6.4.2.2 Theme Z; Acknowledging the situatiasf limb difference
Participants discussed their journey in a whgt was individual, personal, artiven

by experience.Acknowledging the situation that they were in, the participants
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discussed prescripti@from their ownlens, with some experiences being different

from others.

GL GKAY]1l L LINRolIofeé KIFER F Y2NB O2yaial
KI gSod ¢KI dSam T2 NJ & dzNB v¢é

6.4.2.2.1 Subtheme 2.T, Emotions
Both positive and negative emotions can arise from partial hand amputatah

congenital limb differenceParticipants recognised the emotional aspects of their

journey. Sue shared how she felt about giving back the loaner hand she received at

the beginning of her myoelectric prosthesis journey.
GiKSe OFfftSR YS FyR (KSe& &lcauResdmezdz Kl
20KSN) LISNE2Y Ay DSNXIye 6L GKAYlO gty
R2ydid glyd G2 3AAGS Y& KFEIYyR o0FO1Z L &l
0 dz& -Sué d¢

Sue recognised the device as something she felt she needed and eaiedvthen

returning it. ForDavid returningto his workplace and seeing the specific machine in

which his trauma took placgparked a range of emotions including anger:

A was taking pictures to show them and | saw bits of my finger in thede
grab myfavourite hammer and went to work on-ismashed it up, and they
fired me¢ - David

In terms of revision surgery, Tom reflected on his experience and noted the

difference between surgeries as he viewed the process differently:
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G¢KS mail 2y $nabbecausebthEktim& MvAasigiven up a part of

my body that | sat and thought about for a couple of weeks before the surgery.

¢tKS aSO2yR 2yS ¢gla y20 Sy2iArzylkts 6SC
Tom

Being a prosthesis user may also come with feelings of attachment, and fear of losing

their prosthesis or having it taken away from them.

d'm just scared to death always of losing & David
Each participant discussed emotions from their lens, specific to their situation. The
emotional aspect of prescription should not be overlooked. Some aspects of
prescription could trigger negative emotions, and individuals may experience
evolving emotiongdepending on their situation. Whether it be negative emotions
that arise during discussing future revision surgeries, distress when seeing their limb
difference, or positive emotions when fitted with a device they are satisfied with, or

regaining functionbability which allows them to participate in society or activity.
6.4.2.2.2 Subtheme 2.2 What matters most

It was evident from conversations thathat matters to one person going through

the prescription process may vary from others in a similar situationddseribed

that he did not want to disguise his injury.
GL 1ySe¢e F2N) YeaStF GKIFIG L RARyUG gl yi
a2YSOUKAY3 daAaSt-Raa 2y Y& KIYyR®E

hy G§KS O2yUNIXNBZ Ay {dzSQa OFasSs aanf8 AYyAlA

attract attention.
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GL (K2dAKIZ SOSNE2YS Aa ¢BeeAy3ad (2 &aSSX
However, for Joe, using a visible prosthesis was important to him because he felt that
it attracted less attention to his injury:
aL aSS Al I a |y inkpbrgiR mé. PeRause Kflthe Way it @S NJ
moves, very few people recogbi G KS FI Ol GKI G (KSNBUYa

Joe

At the point of discussing prosthesis options, both Sue and Joe took ownership in
what mattered to them at the timeEach of them considered the views of other
people and how they view them as a prosthesis user. Some people may wish to
conceal their visible limb difference, and others may wish to have fundtan
subsequently conceals thabsence of function due tdimb difference They
acknowledged this and used this to drive what they were looking for in a prosthesis.
In addition, acknowledging help and support to carry out activities that are important

was alsaaised.

GAGUE OSNE KdzY o f Ay Jdot mdtedelpadittnesLAn&kyolR G 2
know it, within our world, and we're gonna get honest there, try wiping your
0SKAYR gAGK  FAaGZ Kklom2dzad R2Sayuid o

It would be advantageous to provide guidance on how to seek support at times when

the individual is unable to perform activities due to liaiEference or recovery. Some

individuals may recognise the difficulties that could lie ahead, and for other a&sivit

such difficulties may not arise until it comes the time to carry them out. Prosthesis

users should be supported even after the point of prescription.
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6.4.2.2.3 Subtheme 2.& Goal setting
Setting goals is beneficial in multiple ways. For example, the indivigith limb

difference can look to the future and reverse engineer their device selection based
on activities they wish to pursue. For the professional prescribing the device, goal
setting can aid in selecting \&@his most appropriate for the individuabtbe satisfied

with their prosthesis. Additionally, in the longer term, goal setting can be used to help
measure progress with training and adaptation. If the individual achieves their goals
with their prosthesis, it could be seen as a successful outcomterms of goals, it is

critical to consider aspects of activities of daily living such as materials, weight and

configuration.This can vary between individuals.
GL F2dzy R Al OSNEB KSf LIF d G2 G1r1S vYe
reallythiqi | o02dzi 6KIFG L R2 tXd RIFE&X | yR @K
Ly W2SQa O a8 3 th&pfesciipfiod fo thikiabost his feddeadd goads.
This may not be the case for all individuals entering a prosthesis prescription facility,

and professionals coula@déilitate discussions to encourage such people to consider

what matters most to them.
6.4.2.3 Theme 3: Understanding limitations

Participants noted understanding both their own physical limitations as well as

limitations that exist within partial hand prosthetic devices.

6.4.2.3.1 Subtheme 3.% Physical limitations
Participants recognised the physical limitations that can exist as andodlwvith

partial hand limb differenceOveruse injuries can occur if individuals perform tasks
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with their unaffected side or certain movement patterns. Tom shared his experience
with injuring his unaffected side due to overcompensation which led him toire

cautious of overuse injury:

GAnother part of that education is not pushing through learning your

A =

fAYAGFGA2ya 0SOFdzaS @2dz I2G0-TddNR G SO

Additionally, participants discussed the physical limitations they experidneeto

their limb difference. Device limitations were also noted by participants.

G¢KA& GKAY3 Aaz 3J2yyl 3ISG e2dz t Siya al
there is that, like 10 or 20% that it's not going to do and that's fine. You just

don'twel NJ Al F2NIIbeK2aS GKAYyIadé

Understanding that prostheses have limitations may aid in setting realistic
expectations.Some people may not be aware of this before they receive their

prosthesis, which could lead thssatisfactiorand/or abandonment.

6.4.2.3.2 Subtheme 3.2 Periods of notuse
As highlighted by Joe in subthemd 3there are situations where a prosthesis may

not be worn. Therefore, ot all prosthesis users are constant device wegrdevices
are not necessarily worn 24 housgvendays a weel-or some, there are periods of

non-use for reasons such as comfort, and the prosthesis not aiding their ability.
dgiya 21re G2 y20G dzddn | LINRPAGKSGAO |G

For participants, there are activities in which using a prosthesis can hinder function,

and it may be easier to perform the task without their prosthesis.
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GLIAzGGAY 3 &dzy ONBILFY 2N a2YSGKAyYy3Ac 2yS A

Sue

Not only for the user, but this méaye important for insurers to note, as wear time is
not necessarily ameasure of how useful and necessary the prosthesls iddition,
when performing outcomameasurementassessments, clinicians should note that
the individual may prefer to perform tasks without their prosthesis and should

discuss how they carry out sutdsks outside the clinic.

6.4.2.3.3 Subtheme 3.8 Using multiple devices
Use of multiple devices to meet needs was apparent from participants sharing their

experiences and opiniondMultiple devices can be used for different tasks or

situations, and this was liked to having multiple pairs of shoes:

G52y4d GStf YS 2dzAadG 2yS LI AN 2F &aK2Sa

324G G2 S OOSLWIAYy3 (KdTomeéz2dz ySSR Ydz

(@]

As well as using multiple devicesnge people may use activity specific dms, such

as for sport.
GL KFE@S | 02aYSGAO KFIyR® L dzaS az2yvysS a
I've got yeah, just other hands for canoe, kayak, and rowing otherwise. And
GKSys 2F 0O02dzNBSTZ (GKS DblF{1{SR tNRAGKSGAC
¢ 2 NdSam

Different types2 ¥ RSGOAOS OFy 2FFSNJ dzyAljdzS o6SyS-+

categorised by device types, such d®#d A f A O 2 pfdSthekil uSe® Redp& with

partial hand limb difference can benefit from a device that they may only wear for a
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short period of timefor a specific task. In additiothhe ability to participate in or
return to activities such as sports could lead to subsequent improved quality of life,
and in turn positively impact adaptation and mental wellbeing.

6.4.2.4 Theme 4¢ Learning and advocating
It was apparent across the interviews that each individualguaethrough a process

of learning and some are passionate about sharing their knowledge and experiences

with others with partial hand limb difference.

6.4.2.4.1 Subtheme 4. Research
The internet is a valuable source of information for people with partial hand limb

difference. For specific tasks, prosthesis users may seek videos of someone with

similar presentation performing the task so they can learn from them.

G{2 L3 FreMditihg @ndctogh€iSygI do that and sometimes | look

F2NJ I Y20AS FNRY K2¢ R2 (KS&gSuR?z2 GKIGK

Nonetheless, such videos come withauialifiedclinical guidance and the onus is on
the user to seek what other peoplamay have voluntarily sharedn additionto
seeking information from other prosthesis users about completing te8&m noted

searching online to keep up to date about prosthetic devices for his presentation.

a LYY tabudlly @aking around to just keaese you know, sometimes I'll
just do a Youtube or a Google search to see, you know, partial limb impairment
LINE &4 (0 KSaen A & ® ¢

While the internet is a valuable resource, not every person will be successful in

finding answers to questions via these means:
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GoS R2yUl 1y26 6KIG 6S R2yUG (y26F &2
I £ 61 € §Toma | ¢
As well as not knowing what to search, people could be misinformed by incorrect
information available online. Further, information online could contradict adweice
prescriptions provided by a clinician. It would be beneficial for the clinician to steer
the individual towards what to research, and where, should the individual have
further questions or curiosities about their limb differend@oreover, research can
also come in the form of speaking directly to someone with partial hand limb
difference.
aL 3I324 G2 drt1 G2 Iy AYRAGARAzZ f GKFG K
and stuff and that was very good and kind of confusing at the same time, in
thesensal K (i &2dzZ @&2dz 02YS Ay ylO@Ss SELIS
GKAYy3 NBLX I OS @2dzNJ FAYISNAR FyR AdUa 2
¢ Tom
Finding out about what to expect, or seeking advice, directly from a prosthesis user
can be advantageau particularly for someone who has undergone amputation.
Speaking to someone who has undergone a similar journey could help one to relate

and buy in to advice.
6.4.2.4.2 Subtheme 4.2 Outreach

Participants use social media platforms to share their experiences, knowledge and

support with the partial hand limb difference communifyhe impact of social media
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is global and there is a clear interestimd spacdor educational, informative content

%

Fo2dzi I LINPAGKSaAE dzaASNEQ SELISNASYyOSo
G 2 K Sfiyst gat this prosthetic, | did a full video about that, and | got, | don't
know thousands of likes, couple of 100 comments from all over the world,
0 2 2 am

In additian to benefitting the community, social media advocacy can be constructive

for the content creator.For Sam, sharing his lived experiences with others on an

online support group brings positive emotions:
G6AGK | 1jdzr NI SN OSy (i dzNdBrtiabharid ¥rgpatded S E LIS
can lend a voice of experience to that type of environment as well, which is
Yy A OSant

Professionals may ask individuals with partial hand limb difference to speak directly

to others with similar presentations to educate them alb@uosthetic options.
GOGKSe a1l YS RAFTFSNBydG GAYSa G2 32 gAl
G2 LIS2LX S (2 &aKzZzBuediKSY ¢KIG SEA&GADE
As well as sharing experiences and knowledge of devices, some requests can be more

specific, such @BomQ & S é&df advaifating for other people with partial hand limb

difference by providing recommendations on who to see to acquire a prosthesis:
GLZ GNB FYyR a0SSNJ 0KSY (2 GKS &SGGSNI

Tom
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6.4.2.4.3 Subtheme 4.3 Self advocacy
As well as advocating for the partial hand limb difference community, participants

also shared their experiences with advocating for themselves.
Gay2 2yS S@OSNI OrYS G2 YS |yR alFAR Wl Se
YIEN] SGd al @68 Al Uigureduk iydeld& SuzrQd b 2> L K
Not all people with limb difference will seek out treatments or solutions for
themselves, which means that withoatdequate support and information, some
people may not acquire a prosthetic device which could improve their function and

quality of life. This ikighlighted by Sam:

A A v A @ w

L ySSRSR (2 R2 Y2NB | R@g20I 08 F2NJ Yea
with somethirg that'scomfortabled ¢ §am

As well as prosthesis prescription, satfvocacy was noted in terms séirgery and

care.

Gy @SINA 2F 3JI2Ay3 GKNRdAAK it 2F GKAaA
of surgeries as possible at anything because learning the scar tissue, and we

R2ydid NBIFfAT S Kz®BomYdzOK Ad I FF¥FSOia dza o

Advocating for or<elf isoften required for prescriptin of appropriate devices and
treatment. Eliminating the need for such advocacy through educating professionals
and providing informative decision support materials may improve the process and

outcomes for the end user.

6.4.2.5 Feedback on decision aid:
In addition to sharing experiences, thoughts and opinions on the prescription process

and life as a prosthesis user, participants also shared feedback on the draft decision
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aid. General feedback on theoncept of thedecision aid \as positiveoverall, and
constructive feedback provided by participants around format, content and
language Participants commended the use of examples, picturesiaodrporation

of psychosocial aspects within the draftonsiderations, evidence and implications

for the decision aid are contained Trable23.
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TABLE23 - CONSIDERATIONS FORCIEHON AID INCLUDINGIDENCE FROBTUDY4B

Considerations

Evidence

Implications for decision aid

Colour selection

d'd say it's a little off. But with the, you know, 'cause you got the red and"
greensb € David

d thought, if you use colors, green, yellow, and red, then you don't need
letters®-Sue

Change colours to represent message

Simplify presentation of information

Language

@ NI 2F fAFS €A1S FLWSENyOS:T Aa
look like a hand, or an arm or a leg, if it moves like one, it disapgeaise

0Okay, cause in terms of a material base like thimy canoe [holds up sport
RSOAOS8 UGUKSNBEQa | féeSam2F aAAf A 02y
0so the silicorpassive is that the, the touch like for using like a touch scree

Is that what that means, o€%; David

oGuess maybe a, maybe dumbing down any ofwbeds. Some of some of
the stuff like, this sounds stupid, but I | don't know what congenital méans
- David

Use lay person language
wSY2@S WEATS fA71S
Consider descriptions of different

device types
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Device wear times

ocutting food, dressing, washing. These are like these are REALLY impor
GKAYy3a (2 GKAY]l |o62dzio wSEHffes
this thing in the bathé Joe

®2dz Oy €S0 LIS2LXS (y2e¢ f A1 Singths
thing to your body. You can use it as much as you want, you know, and i
circumstances that you wantdt€Joe

LYF2N)Y NBIFRSNE (K

use their prosthesis constantly

Educate on limitations

¢think there are things that thegrovide and there are gaps, you know, you
can think about that 20% of like, yeah, it's not really gonna do it. And tha
of like, it's really gonna interfeée Joe

Inform readers that a device will not

replicate the hand

Choose language that iecognised

CKFEGIQas &8SIFKXgKSYy @&2dz 320 GKS @2
just gonna hold up an example [holds up cosmetic device] Is this what yo
referring toé- Sam

Review text and language to ensure n
jargon is used and can be reby the

lay person

Openended and inclusive questions

omaybe, rather than asking, you knewlo you lift heavy objects or what not
- ask more tasks specific type questions, because what | feel is heavy ant
what you feel is heavy is two different relatidnps and so that could change
a little bit€ - Tom

Ask taskspecific questions

Inclusion of pictures

oBut for me it would be important that they are picturés.Sue

Use images as aids
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Manufacturer-specific

¢the clinic where | was, they are connected with BeBionic, so they wouldr
be happy if you only have Ossur and not BeBiorRue

Make the decision aid nehiased in

terms of manufacturers

Links to digital/online resources

¢the one thing | would suggest is links to like Youtube videos or somethin
that sortt ¢ Tom

af you have a printed version, you can add a QR éodgue

Provide links to external resources

Explain stakeholders and occupation:

omaybe a quick little description of like, what what a hand therapist woul
do/doesé ¢ David

oamy occupational therapist had a lot of good advice about what a prosthe
might look like for me through the hand therapy process, so that might be
someone els that may or may not be part of someone's team and would k
useful to introduce as wefl.- Sam

Introduce different occupations
consider that these roles may be

described differently across the globe

Interactive elements

a pace for people fill inheir own ideas. | think that's great: Sam

Allow reader to input via checking
boxes or writing/typing answers to

questions
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Break down sections to allow reader d'm pretty cerebral, and | wanted as much information as | get. Other pec

to digest

mightnot be. [uses hands to demonstrate a flow/decision process] It's like
are you interested in knowing the ways in which your hand may change c
the course of timeYes- click here to read more information about the
physiology side of this. If no, okdgere's what you need to know about just
getting a prosthetic doné. - Sam

Use summaries and images to help
readers who do not wish to read large

paragraphs of text, and vice versa
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6.5 Discussion

6.5.1 Sudy 4A
Participants who took part in the survey were predominantly from the United States.

This was also seen in the survey study describedhiapter3 with clinicians. This

could be an indicator that there are more people in the United States who use partial
hand prostheses. Another reason may be the advertising methods used for the
studies which may have reached audiences in this region through word of mouth or

social media.

Most of the participants had partial hand amputation. Little is known about how
individuals with congenital limb difference are referred to clinics for prostheses.
Individuals with congenital limb difference, for example Sue who took part in the
interview study, may approach a clinic with some knowledge about prostheses due
to their own regarch. People who have undergone amputations may be provided
information by their medical team, and may be referred directly to a clinic. There may
be differences in existing knowledge and expectations between people with

congenital limb difference and aragation as a result.

Workplace accidents made up the majority of reasons for amputation. Workplace
accidents may have resulted in insurance pay outs which could allow individuals to
receive funding for their prosthesis, which in turn increase the likelihobusing
prostheses. However, participants were not asked about how their device was
funded. Time between year of amputation and year of first prosthesis prescription
varied. Some patrticipants received their first prosthesis the same year as their

amputation, and others did not receive a prosthesis prescription for up to 22 years.
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The majority indicated a gap of arourmhe year between amputation and first
prescription. Quantifying the average wait between amputation and prosthesis

prescription may aid in setting timeline expectations.

Most participants said that their hand function is, or has been, a barrier to
employmentin their chosen occupation. Three of these participants noted not being
employed at the time of taking the survey. Only five participaesponded that they
were employed in the same occupation as time of amputation. It could be said that
hand function an limit the types of work people can do due to difficulty in
performing specific functional tasks and slow wddkie participant also noted risk of
infection being a factor due to the nature of their previous work as a veterinarian.
However,the principleof hand function limiting worlkcannot be generalised for all
types of work as some patrticipants noted that their roles were not highly physical and
someparticipantsclaimed they wuld perform as they did before their amputation.
Thiswasalso suppated by the participants who wodd in the same occupation as
time of amputation. These occupations included machinist, artist, brewmaster and
farmer. These roles all require physical function and a level of dexterity. Prosthesis
use or adaptation for thesendividuals may or may ndtave contributed to their
ability to perform the same workelated tasks. Some participants also noted being
employed at the time of the survey, but not employed at time of amputation.
Reasons for this could include unemploymeaiie to being unwell or injured.

Additionally, individuals may have undergone a career change following amputation.

Some participants used multiple prostheses up to and including over 12 devices. The

majority used only one. It is unknown whethgarticipants who use one devicedd
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so through choice and having a preferred device, or if they only had access to one
prescribed deviceOf the devices which were prescribed and no longer used, silicone
was the most abandoned device tygéwe participarts noted thatat the time of the
interviews theyused no device. This may suggest that they shmot to wear their

prosthesis at times.

The only device type in which the same number of prescribed and currently used
devices were recorded vgaactivity specific. These types of prostheses are prescribed

for specific tasks, and therefore may be less likely to be abandoned due to the user
requiring them for their goaldMany of the participantsised devicesat the time of
interview. This may be due to the inclusion criteria of the studiychallowed current

or recent prosthesis users to take part and may not be reflective of the partial hand
limb difference population as a whol@ther device types whiclhereno longerbeing

used may nohavebeenT A 0 T2 NJ LJdzN1J2 4SS~ 2NJ NBIj dzA NS R
There is also a possibility that they werepilescribed. Participants who no longer

useal a prosthesis provided varied feedback that suggests reasons for abandonment

included funding, prosthesis not meeting their individual needs angriiscription.

The majority of participants did not receive a form of physical information pack.
Those who @l provided feedback which included information about caring for a
prosthesis and maintenance. There were no reports of physical information including
setting expectations, training or what to expect on their journey as a prosthesis user.
None of the partipants stated that physical examples probably or definitely would
not be useful. The majority were shown physical samples, therefore this opinion on

physical examples being useful may be driven by positive experiences for many of the
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participants. Partigants were conflicted, however, on being aware of partial hand

prosthesis options at time of prescription. It is unknown whether it is better for

individuals to know all of the options, or their specific options. Therefore, it may be
down to the individualand prescribers could offer either option of full or partial

information about options at time of prescription.

6.5.2 Study 4B
In the interview study, participants discussed a period of recovery which may be

considered in terms of time taken to receive thesfiprescribed prosthesis. Joe
described the period of waiting for a prosthesis as a time of adaptation and that he
adapted to not having a thumb, which then leads to another period of adaptation
following prosthesis acquisition. The residuum may changehape and size, and
some may wish to see what function they have pastputation before making a
decision about what they require from a prosthesis. As well as this, training with a
prosthesis takes time. While individuals may wait to receive their figsthesis, it
would be advantageous to provide a timeline including recovery, training and
adaptation to set expectations. Likewise, from a congenital point of view, Sue
highlighted in interview that training and adaptation is required for people with
congenital limb difference to become familiar with producing muscle signals or
movement patterns with their affected side as they may have spent the majority of
their life not using that side. This could be considered when creating training plans
for individuds who are going to receive their first prosthesis. Setting expectations in
terms of a timeline may increase satisfaction and-buyo the process, which could

lead to successful outcomes and reduce prosthesis abandonment.
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In the interview study, participants who used multiple devices noted using prostheses
for specific tasks. One participant, Tom, likened this to owning multiple pairs of shoes
as often people require different functions for different scenarios. Sam discussed

different sports prostheses and using a body powered prosthesis for dextrous work.

Participants discussed the visibility of their prosthesis and functionality. At first, Sue
RARY QG g1yl I RS@A Oheie&sllae ndtedBaNdppriake ¢f 2 dzf R
functionality in appearance. Some people may wish to conceal or disguise their limb
difference, but move towards other functional goals as time progresses. They may
adjust and adapt to their limb difference and no longprioritise cosmetic
appearance over functionality, which could result in abandonment of silicone
prostheses. Additionally, a silicone prosthesis may be prescribed at the beginning of

the prosthetic journey before the individual learns to control a diffdéréype of

device, which may go on to be a preferred device.

Owning a prosthesis does not mean that thdividual is a constant and consistent
prosthesis user. This could be considered when shaping policy and requirements for
funding. An individual who uses a prosthesisdioe hour a day may receive the same
benefits and satisfaction as another person whees it for 16 hours per day

depending on their individual needs and goals.

Expectations are critical in various formats. Expectations about the journey aread a
important. Expectations about how a prosthesis may look or feel can help prepare

the individual to adapt once they receive their prosthesis. This may apply not only to
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first prosthesis prescription, but any additional prostheses that are prescribed down

the line.

The survey questions did not specifically ask about emotions and feelings towards
amputation, prescription or prostheses. However, a theme across interviews was
acknowledging the situation; encompassing emotions, priorities and setting goals.
Paticipants felt differently about their limb difference, with some wishing to conceal
and disguise at the beginning of their prosthesis journey and others actively seeking
functional options. This is important for healthcare professionals to consider when
discussing prosthetic options. Additionally, professionals should consider that goals
can change over time and reviewing goals over time and reassessing the suitability of
prescription should be carried out. It is also important to consider emotions
particularly in cases where the individual has experienced traumatic injury. One
participant was going through a period of anger when he returned to his workplace
following injury. Preparing the individual for feelings of anger, grief, loss and sadness,
for exanple, through counselling or other therapies could ease the process of
adjustment to life with limb difference. In doing so, the journey towards prosthesis

prescription could be more successful if negative emotions are managed.

Learning about prostheses, wahtages and limitations was a theme across the
interviews. Participants often learned through experience, and some advocate for
prosthesis users and people with limb difference through various online platforms.
The internet and online communities can se@s a useful resource for people with
partial hand limb difference. However, this could be an indication that this population

is not provided with useful information and tools at prescription. Nonetheless,
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engaging with people who have similar limb diffiece can be valuable as lived
experience can resonate with participants. Similarly, the participants in this study
give back in the form of outreach and advocacy for the partial hand limb difference
community. Participants recognised this as positive amduable work which
generates engagement. On the other hand, some of the participants had to find
information and advocate for themselves, which may influence their desire to help
others within the partial hand limb difference community. Advocating for teelves
could have led to successful prosthesis prescription and satisfaction with surgical
care. There is a possibility that people in this population are unable to advocate for
themselves for a variety of reasons, and therefore may be disadvantagedhis tdr

their treatment and prescription.

6.5.3 Implications for decision aid
Feedback on the decision aid drdfom interview participantswas positive.The

decision aid was well receive@ocreation of the decision aid occurred during each
interview as €edback from participants was documented live while showing the
document during the interviewia a shared screearticipants contributed to the
design and development of the decision aid by inputting their ideas and feedback on
aspects including contenstructure, terminology and presentatiorRetrospective
co-creation occurredafter analysing transcriptwhen further changes and additions
were made to the documeniThis formed a period of iteratively emeating further

improved iterations of the decisioaid with user involvement.

193



6.5.4 Limitations
Due tothe method ofconvenience sampling used to recr@tudy 4Aparticipants,

participation was relatively lowt is unknown who chose not to take part in the study
despite being eligible. The researchers did not collect information on where
participantshad seen the study, for example through social media or referral from
someone in their networkln addition, it 8 unknown who may have clicked on the
survey link and started the survey without completing until the end. Reasons fer non
completion remain unknownThe sample size magflect the difficulty in reaching

the partial hand limb difference community. Whilket researchers have built up a
network of professionals in the community, end users/patients are not necessarily
connected with the researchers on social media. Therefibreashopedthat word

of mouth could illicit more responsel addition, a leadingartial hand prosthesis
manufacturer was contacted for support and agreed to send the study information
to some of their users who they thought would be interested in taking part. As this
manufacturer is based in the United States, this could illicit inidse demographic

of participants.Further, the surveyecruitment closed at the time of the interviews
closing. This was to allow for a period of data analysis before implementing findings
into the next iteration of the decision aid in developmehtonetheless, a longer
recruitment period may have allowed for more participants which in turn would
provide more datavhich would add new information or enrich existing information

gathered.

Deriving the theme of learning and outreach from the data could hbegen

influenced by the nature of the participants. Participants volunteered their time, and

194



advertising was conducted online. Therefore, it could be said that the participants are
representative of the more active members of the partial hand community who
conduct outreach and use online platforms to research and Idauture work could
involve reaching out directly to clinicg support groupgo ask for their support in
advertising studies for this population. However, time required to gain ethical

approval for this sampling method should be considered.

Teninvitations were sent out to participants who indicated interest in taking part in
Study 4B Four did not respondOne participant replied then later withdrew
participation. No reason was given for withdrawal, however, the participant
previously asked if a gift voucher or compensatiaould begiven.Ths information
was included in thePIS however, it could be possible that this was not clearly

understood.

Due to the semstructured approach, the participants were not asked exactly the
same set of questiondhowever core questions and topics were included across all
interviews.Additionally, only one participant was female (Sue) and was also the only
person with congenital limdifference who took part irStudy 4BTherefore, may not

be wholly representative of the female or congenital community with partial hand
limb difference. Similarlyto Study 3, the COREsDecklist could have been used in
this study to ensure methods and analysis were clear, transparent and of sound

quality.
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6.6 Conclusion

In conclusion, thi€hapterinvolved prosthesis users to find out about their opinions
and experiences as well as-ceate further iterations of thedecision aidin
development. Participants iBtudy 4A shared information about their experiences
and situation, which showed that petep have varying outcomes in terms of
prescriptions, and opinions on how options should be presented. Some people
remain in the same occupation, and others find their limb difference to be a barrier.
In Sudy 4B, five participants discussed their opiniotigughts and feelings about
navigating life as a partial hand prosthesis user. Participants in this study gave
feedback on thedecision aid which was positive overall and indicated desire and
need for the tool. Findings from this study highlighted the aripnce of educating
people with limb difference about what to expect on their journey through life with
limb difference. While outreach and advocacy is positive, and participants are actively
involved in such activities, there is space for resedrabedevidence sharing to allow
people with limb difference to take ownership in the decisimaking process

regarding prosthesis prescription.

6.7 Chaptersummary
ThisChapterdescribed a twepart userinvolvement stug comprising of a screening

survey and intenews. Participants shared their experiences with prescription and
partial hand limb difference, as well as their opinions on the prescription process.
Participants provided feedback on the proposed decision aid, which was generally

positive.
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7 Decision aidlor partial hand prosthetic prescription

7.1 Introduction
ThisChapterpresents the final version of the decision aid for partial hand prosthetic

prescription(Figure 41)This version waiserativelyrefined based orinsights gained
from preceding studieslescribed in this thesisThe decision aigresented in this
chapterwill beavailable via the University of Strathclyde thesis repository paigks
to the thesis and a publicly accessible version of the decision aid velldkableon

0§ KS NB aBure MEbKaSds) &

Literature review Clinician involvement Prototype User involvement Outcome

Working with
partial hand
Review of prosthetics: Development of

outcome survey study a decis-iolnhaid dfor
measures to - partial han
Study 2

User experiences
with prescription
and feedback on
decision aid:
survey and
interview study

Decision aid for
ELGEIELD
prosthetic

assess hand prosthetic
activity Experiences with prescription
prescription:
focus group
study

prescription

Study 4A & B

HGURH1 ¢ FLOWCHART HIGHLIGHGIN/ORK DESCRIBEDOMWAPTER IN BLUE
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7.2 lterative development of decision aid

The draft decision aid described @hapter5 wasfurther developed in an iterative
manner. Iterations were made during and/or after each individual interviavitudy

4B (Chapter &s participants were shown the document during the session. Changes
were made to the documerive during the interview, amended after the interview,

then shown to he next intervieweeThis process was repeated for each interviewee.

Table24 contains sections from the table presentedGhapter6. This version of the
table features an additional column whiafetails the sections which were ahged
as a result of feedback from the participants in Study #Ryure42 shows a segment
of the draft decision aid with commentisplayedio demonstrate howinstructions

for changes wereecordedduring and after interview sessions.
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TABLE24 - CONSIDERATIONS FORCIHEHON AID AS DESBRD INSTUDY4BINCLUDING DECISI@GND PAGE REFERENEER IMPLEMENTED CHEN

Considerations Evidence Implications for decision aid Section
Colour selection d'd say it's a little off. But with the, you know, ‘cause you got the Change colours to All
red and the greer® € David
represent message
d thought, if you use colors, green, yellow, and red, then you di
need the letter$-&Sue Simplifypresentation All
of information
Language oPart ot life like appearance, is movement. And so, while A Use lay person All
a2YSUiKAy3d R2SayQi t221 fA1S
like one, it disappearsg Joe language
0Okay, cause in terms of a material base like thisyicanoe
wK2f Ra dzLJ aLl2Nla RSUAOSB (&KS wiY2g8 Wi, Page 9
Sam
. - . . o I LILIST NI yO!
6s0 the silicorpassive is that the, the touch like for using like a y
touch screen? Is that what that means, &?David
¢Guess maybe a, maybe dumbing down any of the woBme of Consider Page 9

some of the stuff like, this sounds stupid, but I | don't know wha
congenital means. - David

descriptions of

different device

types
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Device wear times ccutting food, dressing, washing. These are like these are REA| Inform readers that - Page 10
important things to think about. Really, you know, washing you
02R& fA1SX L R2yU4l &idde] S GKAA iKS&8 R2y Qi
®2dz Oy S0 LIS2LXS (y2¢ A€ use their prosthesis
sewing this thing to your body. You can use it as much as you
want, you know, and in the circumstances that you waitéfoe constantly
Educate on limitations ¢think there are thingshat they provide and there are gaps, you Inform readers that a - Page 10
know, you can think about that 20% of like, yeah, it's not really
gonna do it. And that 3% of like, it's really gonna interferéoe device will not
replicate the hand
Choosdanguage that is recognised & KI 1 Qas &SI KXgKSy @&2dz 320 GFK Review text and - All
category. I'm just gonna hold up an example [holds up cosmet
device] Is this what you're referring t8.Sam language to ensure
no jargon is usednd
can be read by the
lay person
Openended and inclusive questions dmaybe, rather than asking, you knewlo you lift heavy objects ol Ask taskspecific - Pagel13&14
what not?- ask more tasks specific type questions, because wh
feel is heavy and what you feel is heavy is thifterent guestions

relationships and so that could change a littleebiTom
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Inclusion of pictures oBut for me it would be important that they are picturés.Sue Use images as aids Page 8
Manufacturer-specific ¢the clinic where | was, they are connected with BeBionic, so th Make the decision Page 8
wouldn't be happy if you only have Ossur and not BeBiotfitie
aid nonbiased in
terms of
manufacturers
Links to digital/online resources othe one thing | would suggest is links to like Youtube videos or Provide links to Page 17
something of that sogt¢ Tom
B _ ) ) external resources
dif you have a printed version, you can add a QR éodgue
Explain stakeholders and occupation: émaybe a quick little description of like, what what a hand Introduce different Page 4

therapist would do/doe% ¢ David

omy occupational therapist had a lot of good advice about what
prosthetic might look like for me through the hand therapy
process, so that might be someoneethat may or may not be
part of someone's team and would be useful to introduce as $ve
-Sam

occupations;
consider that these
roles may be
described differently

across the globe
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Interactive elements

a pace for people filin their own ideas. | think that's great. Sam

Allow reader to input
via checking boxes ¢
writing/typing

answers to questions

Pages 126

Break down sections to allow reader
to digest

d'm pretty cerebral, and | wanted as much information as | get.
Other people might not be. [uses hands to demonstrate a
flow/decision process] It's like, are you interested in knowing th
ways in which your hand may change over the course of tifes-
click here to read more information about the physiology side o
this. If no, okay, here's what you need to know about just gettin
prosthetic dones - Sam

Use summaries and
images to help
readers who do not
wish to read large
paragraphs of text,

and vice versa

Page 4, 9, 11
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Section 3 —|What matters mosttome?| 7

¥ - Yes —device might match the requirement very well

M Maybe — device might match the requirement

M - No — device might not match the requirement

Colours only
P.eq uiremenﬂ Myoelectri | Body- Mechanica | Activity | Silicone/passiv | Hybri
C powere | | - e d
d specific
Heawvy physical Y Y M M
activity
Fine motor skills ¥ ] M
Sports M \i
Hobbies — think of
examples
Kitchen tasks
Life-like appearance:| N FN FN W Y
Use in water |

wWhat you would like to do | difficulty | how important is it to be able to do this

FIGURE2 - SCREENSHOT OF DEQMSAID DRAFT WITH COMNTS FROMTUDY4ABFINDINGS

Kirsty Caryle
Add a note that this could change over time

Kirsty Caryle

Add section at the side for people to rank thesa in an

order for their primary device

Kirsty Caryle
Add examples e.g. of heavy physical activity

Kirsty Caryle

Change colours

Kirsty Caryle
Change terminclogy

Kirsty Carlyle
Add a note section — what glse matters to you?

Kirsty Carlyle
Add a note that you can revise this list to measure
progress with training/adaptation
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7.3 Collaborative development

Initial gaphics were sketched by the author and realised by a graphic designer
Crunch Design Southampton Crunch Design were chosen based on
recommendation from a PhD student conducting similar resed&BI&RC funding was
used to fund the serviceExamples of sketches made are contaimeéiguresi3to

45. Documents were sent tdCrunch Designfor formatting and development

(Appendixs).

HGURE3 - SKETCH OF PATIENT AGIDNICIAN SPEAKINGRAWN BY AUTHOR AISENT T®@RUNCHDESIGN

FHGURH4 - SKETCH OF SOMEONENG A PARTIAL HAND@®RTHESIS TO THROWART DRAWN BY AUTHOR
AND SENT TORUNCHDESIGN
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FHGURHS5 - SKETCH OF KEY STAGEBHE PROSTHESIESBRIPTION JOURNERAWN BY AUTHOR AISENT
TOCRUNCHDESIGN
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Crunch Desigtranslated the documents, including sketches, into a draft decision aid
PDF and returned #hfirst draft of thedocument(AppendixT). On receipt of drafts
from Crunch Desigrfurther instructionswvere sent back to Crunch Design with notes
on formatting and updates to graphics or content. Revisions were Between
Crunch Design andhe author and iteratively developed through written

communication.

Red text was used to communicate instructionsl aellow highlighting was used to
identify changes to existing texAn example of this is shownFkigure46. lllustrations

were also used alongside sketches to describe the format and design desired for
sections within the documentA total of 7 versionsof the documentwere created

before the final version agree@ection7.4).
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How comfortable are you about making this decision?
Read the statements below and circle ‘Y if you agree or ‘N’ if you disagree with the statement.

Please can the ‘“Y/N’ be put in a box to make it stand out? Or, like the example in this image:

Things to check

| feel sure about the best choice for me D Yes D No ]
| know enough about the potential advantages

and disadvantages of each option [Jves [no

| am clear about which potential advantages

and disadvantages matter most to me DYes D No }
I have enough support and advice to make a choice DYes D No ]

| know enough about the advantages and limitations of prostheses Y/N
| am clear about what matters most to me Y/N

| have support and advice to make a decision Y/N

HGURHE6 - SCREENSHOT OF EXTRARIM DOCUMENT SENICRUNCHDESIGN WITH HIGHLIGHDT
CHANGES IN YELLOWDAINSTRUCTIONAL NGTIE RED

7.4 Final decisioaid

The fnal decision aid is presented on the following pages. This is grads

documentsplit intothree sections as indicated on tHédntent(page Page?).
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Partial Hand Limb Difference:
A Guide to Making a Decision
About Prostheses

= Introduction to this guide

This guide is here to help you make decisions about prosthetic options. It gives you useful
information and includes pages you can fill in. You can bring it with you to talk with your doctor or
other healthcare professionals.

The goal of this guide is not to tell you what to choose, but to help you understand your options. The
purpose of this guide is not supposed to replace talking with your healthcare team.

This decision aid is for you if...

This guide focuses on partial hand prosthetics. It explains what partial hand limb difference is and
the different options available. You may be a good fit for some or all of these prosthetic options.
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m Information

What is partial hand limb difference?

Partial hand limb difference means someone only has
part of their hand or is missing some or part of their fingers.
Therefore, this could include having some fingers, a thumb,
or part of the palm. You might also hear this called
‘limb absence’.

Partial hand limb difference can be the result of either of
the following:

e Amputation: This is when part of a limb is surgically
removed because of an injury orillness.

e Congenital difference: This means a person is born
with it. A congenital limb difference happens when a
baby is born with a hand that hasn’t fully formed, so
part of the hand is missing.

What are prostheses?

Prostheses are artificial body parts that can help people
with limb differences. A prosthesis can be designed to
replace the function of the missing body part, improve how
it looks, or do both.

Residual limb or ‘residuum’ means the part of the limb
that is still there. For example, if you are missing fingers,
the rest of your hand is called your residual limb.

A socket is part of your prosthesis. The socket is the part
that contacts with your residual limb. Sockets are custom
made to the shape of your residual limb. Sockets are
usually lightweight, comfortable, and can protect your
residual limb.




Who might | work with on my journey to
being provided with a prosthesis?

There are many types of professionals who work in prosthetics for people with partial hand limb
differences.

The team you meet can vary depending on where you live. Here are some common roles you
might work with:

| 4 ‘ :_u g
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Prosthetist Occupational Physiotherapist Hand therapist Mental health Social worker Surgeon Rehabilitation

Therapist worker doctor

* Prosthetist (CPO, clinician): This person may prescribe, fit, and check your prosthesis.

e Occupational Therapist (OT): An OT can help you learn how to do daily tasks and activities.
They may also teach you how to use your prosthesis.

¢ Physiotherapist (physical therapist, PT): A physiotherapist helps with rehabilitation and can
give you exercises to improve your strength and movement.

* Hand Therapist (HT): A hand therapist specialises in the hand. They might assess your hand,
give you exercises, and sometimes prescribe a prosthesis.

¢ Mental Health Worker (psychologist, counsellor, nurse): This person supports your mental
health and helps you cope with any emotional challenges related to limb difference.

» Social Worker: A social worker may help with practical things like organising paperwork,
applying for funding, or managing other parts of your care or treatment.

e Surgeon: If you need surgery, you may work with a surgeon. Some surgeons specialize in
hands, orthopaedics (bones), trauma (accidents), or other areas. They may work closely with
prosthetists or other team members.

* Rehabilitation Physician (rehab doctor): This doctor may help after surgery by referring you
to other specialists, like a prosthetist or occupational therapist.

» Different occupations may be involved in your
journey, from prosthesis assessment to post-
prescription care.




How much does a prosthesis cost?

The cost of prostheses may be fully, partially or not at all covered by funding depending on: your
situation, reason for limb difference, geographical location and insurance coverage.

The price range for prostheses varies and may require consideration when choosing your device.
You may wish to discuss funding with your provider.

When would | get a prosthesis and
what happens after?

First prosthesis

People get their first prosthesis at different times. If you've had an amputation, you may start
working with a team to help you get ready for a prosthesis. After surgery, your residual limb may
change shape as it heals, so you may need to wait before getting fitted. Over time, your residual
limb could keep changing shape, which means you might need new fittings and sockets. If you
have congenital limb difference, you may need to build strength or train your residual limb to get
ready for using a prosthesis.

Training

All prostheses require a period of practice, training and adaptation. For example, a myoelectric
prosthesis requires learning how to control it and perform different hand movements. Training
usually starts with practice alongside your clinician and continues at home or work. Passive
devices which do not have moving parts may need less training but may still require time to get
used to. Depending on what stage of your journey you receive your prosthesis, you may have
adapted to not having a hand, and it could take time to get comfortable with having the prosthesis
attached to your residual limb.

Learning

Learning is an important part of using a prosthesis. You may learn how to use your prosthesis
through training or from other prosthesis users. You'll learn how your prosthesis works, what it can
do, and what it can’t do. You might also learn from other prosthesis users about their experiences.
You may also learn how to perform tasks and achieve goals with your residual limb instead of a
prosthesis.

Adjusting emotionally is part of the journey too. You may feel both positive and negative emotions
as you get used to being a prosthesis user. Talking to support groups or others with limb
differences can help you navigate and express these emotions.




Maintenance

Your prosthesis will require care, maintenance and sometimes replacement. Frequency of
maintenance and replacement may depend on factors such as prosthesis type, amount of use,
changes to your residual limb and following after care instructions given to you by your provider. It
is important to follow instructions for how to take care of and clean your prosthesis. Instructions
may be given by your provider and/or the manufacturer of your prosthesis. Some prostheses may
also require servicing.

Why am | being asked about prostheses?

There are different types of prostheses available. Each option has its own benefits and limitations.
Whether a device is right for you can depend on factors including - but not limited to - your existing
function, the shape of your residual limb, occupational needs, hobbies, goals or preferences for
how you want your device to look. The decision to use, or not use, a prosthesis is up to you.
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What are the prosthetic options for my condition? V\\%ﬁ

The table below summarises prosthesis types available for partial hand limb difference. This table
is intended to introduce prosthesis types and manufacturers. Not all options or manufacturers are
included in this table - you may wish to speak to your provider or research online to find out more.

Alternative
Type Terms Image Examples
Body- Body- : Naked
powered driven FLRDIVET Prosthetics

Muscle
Myoelectric ct:)gnt!'olled, i-Digits Ossur

ionic,

robotic
Mechanical |Ratcheting Point Digit Point Designs
Activity- Sports Weightlifting \r;a; (ljoeug; clisiom
specific prosthesis device Hfthe-shalf

Custom
< Cosmetic, silicone partial :

Passive i A Various

silicone ) hand

- e prostheses
: Various: custom
Assistive Opposition Toothbrushing
; made or
device plate, tools tool
off-the-shelf

No
prosthesis N/A N/A N/A




Types of Prostheses:

Body-powered prostheses use the function you may already have in your fingers, hand or wrist to
move the prosthesis.

Myoelectric prostheses use signals from muscles to control the prosthesis. The prosthesis
responds to different muscle signals by creating various grips — such as pointing a finger or closing
the device round an object.

Mechanical prostheses use mechanical systems, such as a ratcheting system, to move. You may
use your other hand, or a surface such as a table, to move the fingers.

Activity-specific prostheses are designed for specific tasks like sports, work, hobbies or activities
of daily living. Activity specific devices include tools for sports such as swimming or fixtures that
allow you to hold objects such as hand tools.

Passive prostheses are designed to look like the missing body part can include details like hair and
nails. These devices are not designed with a functional purpose. If your partial hand limb difference
affects only one hand, this type of device may be modelled based on your other hand.

Assistive devices may not look like a hand and may not have fingers. Some attach to your residual
limb and use features like plates or hooks. They may require you to use existing function in your
residuum to press against an existing thumb or palm for example to create a grip.

No prosthesis is an option in which you choose not to use a device. You may perform tasks and
feel satisfied without using a device.

* You may choose not to have a prosthesis
* You may use multiple devices




What does the research show? @

A review published in 2022 looked at and compared different prosthetic options for people with
partial hand limb difference [1]. Another article from 2020 described types of partial hand
prostheses available and explained options which might work best depending on the level of
amputation [2].

Advantages

Research shows that using a prosthesis regularly can improve health, increase quality of life and
help people to adapt to life after amputation [3,4]. Some benefits of using a prosthesis include:
¢ Increased independence: Prosthesis use can help with carrying out daily activities, such as
cooking, dressing and cleaning [5]
¢ Returning to work and hobbies: Being able to carry out such tasks independently can lead to
better quality of life a higher level of satisfaction [6-8]
¢ Pain and mental health: Regularly using a prosthesis can also reduce pain and improve
emotional wellbeing [9-11].

You don’t have to wear a prosthesis all of the time to experience benefits. For example, you can
remove it when you sleep or rest. Additionally, if you choose not to use a prosthesis, you may avoid
relying on a device and be able to adapt to performing tasks with your residual limb.

Challenges

Limitations of prostheses

A prosthesis cannot replace a hand and can be limited in what it can do. A prosthesis is unlikely to
achieve the same level of function as a hand. Additionally, you cannot feel objects through your
prosthesis so may rely on other senses such as sight in order to use the device. You may find it
easier to take off the prosthesis to perform some tasks, particularly tasks such as washing dishes or
showering as some prostheses cannot get wet.

Training with a prosthesis may involve learning, practicing and assessing your progress which can
take time. You may benefit from seeking support from other users or professionals to help you
achieve your goals.

Wearing a prosthesis comes with some challenges. Sockets should be comfortable, but you may
feel discomfort if your residual limb gets warm or sweaty inside. Your prosthetist may adjust or
remake your socket, which can take time to get right.
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Limitations due to partial hand limb difference

If you have congenital limb difference, or receive your prosthesis after a long period following
amputation, you may have become used to not having a hand. You may have adapted to life with
limb difference, which could make it challenging to get used to wearing a prosthesis.

If you choose not to use a prosthesis, you might rely more on your other hand, or other body parts,
to do tasks. Over time, this could cause overuse injuries or issues with your balance and posture.
You can consult with your provider to avoid issues and find solutions.

e Learning and training to use a prosthesis can
bring many benefits

* A prosthesis can’t produce the same level of
functions as a hand, so can be limited
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m Interactive Sheets

What matters most to me?

Thinking about what matters to you could help you choose which prosthesis could prove most
beneficial to you. Additionally, what matters most to you could change over time. It may be useful
to share this page this with your provider. You may wish to use the ‘date’ columns to revisit this
section after you receive a prosthesis and track your journey.

What matters most to you right now?

Answer:

date: /[
Answer:

date: ___/__/
Answer:

date: |/
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Device Selection Guide

Step 1: Look at the examples provided and see which prosthesis type typically works well, or does
not work well, to meet each requirement.

Step 2: Think about what you require support with and write these down in the blank rows. You may
wish to think of a specific task or feature based on your answers on page 12.

Step 3: Speak to your provider to find out more about devices types which meet your requirements.

Use this table to consider how different prosthetic options might meet your requirements:
\/ - device might match the requirement very well
- device might match the requirement

x - device might not match the requirement

Body- Activity Assistive

Requirement Sowered Myoelectric |[Mechanical spclfic Passive Jovica No prosthesis
Heavy physical activity
e.g. weightlifting, v/ v

farming

Fine motor skills \/ J

e.g. handwriting

Sports \/

Hobbies

Kitchen tasks
e.g. chopping food \/

Looks like a hand
e.g. skin texture, nails

A\
A\
A\

QX |9X X| X

Use in water

QX
X X
X
X
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Goal Setting

Step 1: Think about how difficult it is to carry out the tasks listed and rate difficulty using the scale.

Step 2: Think about how important this task is to you and rate using the scale.

Step 3: Use the blank rows to list tasks that are specific to your daily life. Repeat steps 1 & 2.
Step 4: You may wish to revise this list to assess your progress as you adapt to life with or without a

prosthesis.
Task Difficulty Importance
Cutting Food O 3 4 28 3 4
Dressing 28 3 4 S i 28 3 4 BS
Washing 2 3 4 B a2 3 4
Tie Shoes o8 3 4 S 28 3 4 S
Driving a Car 28 3 4 s N B28 3 40 S
Riding a Bike B2 3 4 B B 2 3 4 8
28 3 4 B 28 3 4
o8 3 4 i 28 3 4 S
2y 3 4 B oS 3 4 B
oS 3 4 B oS 3 4 BN
2N 3 4 2N 3 4
28 3 4 28 3 4

Tip: Not at all difficult (1)

Neither difficult or not difficult (3)
Difficult (5)

Tip: Not important (1)
Neither important or unimportant (3)
Very important (5)
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