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Abstract 
 

Partial hand prostheses offer both functional and psychosocial benefits to support 

people with partial hand limb difference. However, the prescription process can be 

complex due to factors such as unique individual presentation and a lack of education 

among stakeholders, including both prescribers and end users. Decision-making aids 

are a potential support mechanism to assist stakeholders in making decisions about 

treatment or prescription options. 

This thesis aimed to explore the use of partial hand prostheses and to develop an 

understanding of how devices are selected for end users. This was achieved through 

a series of studies that explored the experiences and views of clinicians who prescribe 

partial hand prostheses, and people with partial hand limb difference who have 

undergone prescription. 

A literature review found that there is no recommended set of outcome measures 

for assessing hand activity in the partial hand limb difference population. This finding 

ǿŀǎ ŦǳǊǘƘŜǊ ǎǳǇǇƻǊǘŜŘ ōȅ ŀ ǎǳǊǾŜȅ ŜȄǇƭƻǊƛƴƎ ŎƭƛƴƛŎƛŀƴǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ǿƻǊƪƛƴƎ ǿƛǘƘ 

individuals with partial hand difference. The survey revealed that funding often drives 

prescription decisions, despite clinicians viewing user-centred factors, such as 

occupation and hobbies, as more important. These findings informed the design of a 

qualitative focus group study aimed at gathering deeper insights into the challenges 

and perspectives of those experienced in prescribing partial hand prostheses.  Shared 

decision making and education emerged as key themes. Following this, a decision-
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making aid was developed and shared with individuals using partial hand prostheses 

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

This thesis presents a decision-making aid ς a practical tool designed to support both 

users and clinicians by addressing challenges identified in the preceding 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 hand is a complex structure that forms 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 hand is composed of bones, joints, 

muscles, tendons, ligaments, nerves and blood vessels. These structures are 

supported and protected by cartilage, fascia, fat, connective tissue and skin. A total 

of 27 bones make up the hand including those in the wrist (carpal), palm (metacarpal) 

and fingers (phalanges) (Learn Human Anatomy 2024). Phalanges are described as 

distal, intermediate or proximal based on their location in the hand. Bones 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 Figure 1. For example, the DIP joint is the distal 

interphalangeal joint which connects the distal and intermediate phalanges. 
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FIGURE 1 - BONE STRUCTURE OF THE HAND WITH JOINTS HIGHLIGHTED IN GREY AREAS (ILLUSTRATED BY 

CRUNCH DESIGN) 

 

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 the hand. 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. Additionally, three major nerves 

innervate the hand: median, ulnar and radial. Blood is supplied to the hand by two 

arteries: radial and ulnar (Learn Human Anatomy 2024). 
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1.1.2 Grip patterns 
The hand is responsible for powerful prehension and precise control which allows it 

to provide a wide range of functional purposes. The range and adaptability of 

functional movements achieved by the hand is enabled due to the complex 

anatomical structure and precise control of movement and feedback by the central 

nervous system (Biryukova and Yourovskaya 1994).  

The hand can perform a number of grip patterns which allow the individual to 

perform tasks and signal gestures. Different grip patterns are required to perform 

different functions, for example a pinch grip may be used to pick up and place small 

objects such 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 

Figure 2.  
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FIGURE 2 - EXAMPLES OF HAND GRIPS (ILLUSTRATED BY CRUNCH DESIGN) 

 

1.1.3 Activities of daily living 
Furthermore, hands are crucial end effectors in enabling people to carry out activities 

of daily living (ADL) and participate in society (Edemekong 2022). Hands are vital for 

carrying out basic ADL such as dressing, cooking and hygiene. The ability to carry out 

ADL allows people to live independently with good quality of life. Beyond ADL, hands 

allow people to partake in work, hobbies and leisure activities which contributes 

further to good quality of life. 
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In addition, the nerves that innervate the hand facilitate the function of the sensory 

system, enabling perception and differentiation of physical objects based on 

characteristics such as size, shape, texture, weight and thermal properties (Jones and 

Lederman 2006). Additionally, hands can be used as communication tools, including 

assisting those with hearing or visual impairments through the use of sign language, 

touch reading, and creative tools in arts such as music and dance. The 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 range of conditions, disease or injury. Impairment of the 

hand can result in physical and mental deficits, therefore may be described as 

disability (Farzad, Asgari et al. 2015). The various functions of the hand previously 

described can be affected or non-existent due to impairments. Moreover, 

impairment of the hand can also impact range of motion, control, strength, comfort 

and sensation. Comfort may be considered in terms of thermal, physical, cosmetic, 

and psychosocial aspects. Thumb impairment alone can significantly reduce 

functionality as it contributes to approximately 40% of total hand function (Moran 

and Berger 2003). 

1.1.5 Amputation  

The hand can be regarded incapacitated for a number of reasons including trauma, 

tumour, infection, peripheral vascular disease, or congenital anomaly. Surgical 

removal, known as amputation, may be carried out on the affected hand(s) as a result 

of incapacitation. Some amputations are planned, for example due to disease or 
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infection, and others such as traumatically injured hands may not be planned. 

Revision surgeries may also take place after initial amputation. Roughly five to six 

thousand amputations are undertaken in the United Kingdom each year (Blesma 

2025) and of these amputations, roughly one fifth are upper limb amputations 

(Health Technology Wales 2019).  

1.2 Partial hand limb difference 
 

Ψ[ƛƳō ŘƛŦŦŜǊŜƴŎŜΩ ƛǎ ŀ ǘŜǊƳ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ƛƳǇŀƛǊŜŘ ƭƛƳōǎ ŘǳŜ 

ǘƻ ŘŜŦƻǊƳŀǘƛƻƴ ƻǊ ŀƳǇǳǘŀǘƛƻƴΦ ¢Ƙƛǎ Ƴŀȅ ŀƭǎƻ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨƭƛƳō ŀōǎŜƴŎŜΩΦ [ƛƳō 

difference can exist in both upper and lower limbs. Partial hand limb difference is 

defined as absence of whole or part of at least one of the metacarpals, or more distal, 

and can be congenital or acquired though trauma, disease, or malignancy (Nelson 

and Blauvelt 2014, IImbinto, Peccia et al. 2016). This absence can be through the hand 

segment or complete removal. The structural complexity of the hand contributes to 

the variability in presentation and severity 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 Congenital limb difference 
Congenital limb difference occurs when an individual is born without part of their 

limb due to the affected limb not forming during fetal development. In congenital 

partial hand limb difference, someone is born without part of their fingers or palm. 

People with congenital limb difference may or may not adapt to live with their limb 

difference. They may or may not undergo surgeries to attempt to correct the limb 
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difference or reduce the extent of functionality impairment (McCarroll 2000). The 

most common congenital hand difference is said to be when digits are fused together 

which results in less digits on the hand overall (syndactyly) (Goldfarb, Shaw et al. 

2017). There is limited data related 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 amputation 
Partial hand amputation is the surgical removal of part of the hand or fingers. There 

are various levels of removal that are classified under the term Ψpartial hand 

amputationΩ. Reasons for partial hand amputation include severe trauma, gangrene, 

infection, deformity, frostbite, malignancies of the hand or digit, peripheral vascular 

disease, diabetes, complex regional pain syndrome and unsuccessful replantation 

(Maender 2024).  Similar to other levels of amputation, people with partial hand 

amputation may experience challenges such as post-operative pain, scarring and 

psychological deficits such as stress and anxiety disorders (Grob, Papadopulos et al. 

2008). A retrospective cohort study which aimed to identify limb 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 examined data from the Global 

Burden of Disease Study 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 limb. Loss of a limb is said to be comparable to loss of a 



8 

 

loved one and individuals with this condition may experience a grief cycle consisting 

of denial, anger, bargaining, depression and acceptance (Bennett 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 stages (Yong, Chew et al. 2011).  In 

addition to emotional loss, individuals may feel cosmetic loss. Negative thoughts and 

views of body image can impact mental health and therefore quality of life (Rodgers, 

Laveway et al. 2023). Another type of loss one may experience is sensory loss. Loss 

of sensation means no sense of touch, which can affect an individual both in terms of 

functionality and psychosocially through interactions with others (Schiefer, Tan et al. 

2016). 

1.3 Management and solutions 
The implications of partial hand limb difference 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 car. Prosthetic devices are a potential means 

of managing functional or psychosocial impairments. 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 in carrying out functional tasks, and/or improving satisfaction and quality 

of life. A number of prosthetic devices have been developed for people with partial 

hand limb difference. Prostheses can be made of various materials such as metals 

and plastics. Depending on the prosthesis type, a socket may be custom made to 
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allow the prosthesis to interface with the residual limb. Prostheses for partial hand 

may be described as active 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 by Graham et al (Graham, Hendrycks et al. 2021) categorised prosthesis 

options for various 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 

described by the authors:  

1. Distal to DIPJ 

2. Through DIPJ and middle phalanx 

3. Through PIPJ and proximal phalanx 

4. Through MCPJ and metacarpal 

5. Thumb, partial or complete. 

Following categorisation of level of absence, different types of prostheses were 

described for each presentation and classed as passive functional, externally 

powered or body-powered. Examples of commercially available prostheses were 

provided for each level of amputation and prosthesis class. The authors also list 

activity specific prostheses as a standalone type of device but did not include this in 

their classification across different levels of limb difference. The authors also detail 

barriers to prosthetic rehabilitation including a perceived lack of options which 

discourages professionals from prescribing partial hand prostheses. Additionally, the 
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authors describe prosthesis fitting as 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 al (Kim, Powell et al. 2023) searched existing literature 

to review prosthetic options included in investigations or marketed directly by the 

companies who manufacture them. Like Graham et al, the authors of this work 

categorised partial hand prostheses as body-powered and externally powered, 

ƘƻǿŜǾŜǊ ǳǎŜŘ ǘƘŜ ǘŜǊƳ ΨǇŀǎǎƛǾŜΩ ƛƴǎǘŜŀŘ ƻŦ ǇŀǎǎƛǾŜ ŦǳƴŎǘƛƻƴŀƭ. Passive prostheses 

were described as 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 cosmetic but may be 

passive functionally. Passive movement is sometimes enabled as the user can use the 

device to push, pull or manipulate objects. Passive prostheses were further 

categorised as static, adjustable and activity specific. Body-powered prostheses 

which use residual hand function can sometimes be coupled with external 

components such as cables, harnesses and springs, to drive the device. These were 

categorised by the authors as residual hand-driven and cable-driven. Externally 

powered prostheses were described as using motors and batteries to drive the device 

and were not further categorised. These are the only publications known to date that 

categorise partial hand prostheses, each through different approaches. While both 

studies categorise partial hand prostheses, there were no studies found which 

categorise prostheses based on alternative factors which may influence candidacy or 

device selection. 

The following categorisation types are used throughout 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 grips ς such as 

pointing a finger or closing the device round an object. 

Mechanical prostheses use mechanical systems, such as a ratcheting system, to 

move. An existing contralateral hand, or a surface such as a table, may be used 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 the user to hold a specific object such as a power 

tool. 

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 partial 

hand limb difference affects only one hand, this type of device may be modelled 

based on the contralateral hand.   

Assistive devices may 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 against an existing thumb or palm 

for example to create a grip.  
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Hybrid prostheses are an option which combines a selection of the above options on 

one device. For example, a hybrid prosthesis may consist of myoelectric digits and a 

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

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

may perform tasks and feel satisfied without using a device. 

Examples of each device are shown in Figures 3 to 10 within Table 1 including 

commercially available options. The device types listed above may be referred to 

using different terminology by manufacturers, users, or professionals in the field or 

in literature. For example: ΨŎƻǎƳŜǘƛŎΩ may be used to describe passive and prostheses 

Ƴŀȅ ŀƭǎƻ ōŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨǘƻƻƭǎΩΣ ΨŘŜǾƛŎŜǎΩΣ ΨǇǊƻǎǘƘŜǎŜǎΩ ƻǊ ΨƘŀƴŘǎΩΦ In addition, the 

ǘŜǊƳǎ ΨǳǎŜǊΩ ŀƴŘ ΨǇŀǘƛŜƴǘΩ Ƴŀȅ ōŜ ǳǎŜŘ in this thesis to describe people with partial 

limb difference to use devices.  
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TABLE 1 - EXAMPLES OF TYPES OF PARTIAL HAND PROSTHESES 

Type Body-powered Myoelectric Mechanical Activity specific 

Photo 

 

FIGURE 3 ï ILLUSTRATION OF BODY POWERED 

PARTIAL HAND DEVICES 

 

FIGURE 4 ï ILLUSTRATION OF MYOELECTRIC 

DEVICE WITH BATTERY ATTACHED ON 

WRISTBAND 
 

 

 
FIGURE 5 ï ILLUSTRATION OF MECHANICAL 

DEVICE WITH RATCHETING FINGERS 

 

FIGURE 6 - CUSTOM-MADE 

PROSTHESIS FOR KAYAKING 

Reference Illustrated by Crunch Design Illustrated by Crunch Design Illustrated by Crunch Design Photo used with permission, 

courtesy of prosthesis user 
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Type  Passive Assistive device Hybrid No prosthesis 

Photo 

 

FIGURE 7 ï ILLUSTRATION OF CUSTOM 

SILICONE FINGER AND PARTIAL HAND 

PROSTHESES 

 

FIGURE 8 - OPPOSITION TOOL 

 

FIGURE 9 - COMBINATION OF NAKED PROSTHETICS AND 

POINT DESIGNS ON ONE USER  
 

 

FIGURE 10 ï ILLUSTRATION OF 

PARTIAL HAND LIMB DIFFERENCE 

Reference Illustrated by Crunch Design Photo used with 

permission, courtesy of 

prosthesis user 

Illustrated by Crunch Design Illustrated by Crunch Design 
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1.3.1.1 Prescription 

Prosthetic devices are typically prescribed by a professional such as a prosthetist. The 

ǇǊƻŎŜǎǎ ƻŦ ǇǊŜǎŎǊƛǇǘƛƻƴ Ŏŀƴ ǾŀǊȅ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ǊŜŀǎƻƴǎ ǎǇŜŎƛŦƛŎ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭǎΩ 

situation. Reasons for variation in prescription can include, but are not limited to, 

geographical location, healthcare provider (Henao, Cuartas-Escobar et al. 2025), 

presentation of limb difference, funding sources (Biddiss, McKeever et al. 2011), time 

since amputation (Kurichi, Kwong et al. 2015), whether it is the first prescription for 

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

through the National Health Service (NHS) 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 inconsistent (Chadwell, Kenney et 

al. 2016).  However, studies 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 functional (Chadwell, Kenney et al. 2016). Studies have shown that many 

people reject (Biddiss and Chau 2007) or do not use their prosthesis frequently 

(Raichle, Hanley et al. 2008, van Heijningen and Underhill 2022). As previously 

mentioned, rejection or abandonment may be the result of ill-prescription or ill-

fitting by the professional (Graham, Hendrycks et al. 2021). Research and knowledge 

acquisition regarding partial hand prostheses may allow better prescription and 

design of prostheses which ultimately could lead to better outcomes for users in this 

population. 
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1.3.2 Surgical interventions 

Surgical interventions for partial hand limb difference include revision surgery, 

replantation or osseointegration. Revision surgery may be undertaken to improve 

function with or without prosthesis use, as well as to improve pain management. 

Surgery may involve altering or preserving length of the residual limb (Graham et al 

2021). Prosthesis use may be considered at the time of first surgery or secondary 

revision surgeries. 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, Mastracci 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 signals that can be produced by a person 

with partial hand limb difference which may allow them to have more advanced 

control of a myoelectric prosthesis (Guerrero, Mastracci et al. 2023). Targeted muscle 

reinnervation is another example of a surgical intervention which may allow better 

control of myoelectric prostheses as well as decreasing pain (Chepla 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. Osseointegration is an alternative reconstruction 

method which involves implanting a device into residual bone which protrudes 

through skin and can attach to an external prosthesis (Li, Kulbacka-Ortiz et al. 2019). 

While various established surgical interventions exist for partial hand amputation, a 
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study found that hand surgeons are unfamiliar with prosthetic solutions available for 

this population (Graham, Baschuk et al. 2023). The majority of participants in the 

study did not consult with prosthetists before performing revision surgery. To provide 

the best outcome for the individual, whether that is surgical intervention or 

prosthesis provision, education and collaboration in hand surgery and related fields 

is required. 

1.3.3 Alternative management  
Partial hand limb difference can be managed by non-prosthetic interventions. People 

can adapt to their limb difference and learn to use their residuum, unaffected side (if 

applicable), or other means to perform functional tasks. They may undergo 

physiotherapy sessions to achieve this or learn methods to manage on their own. As 

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 interventions.  

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

prescription in the real world. The output of this research is a decision aid for partial 

hand prothesis prescription. 

This thesis describes a set of studies which lead towards and contribute to the 

development of a decision aid for prescription of partial hand prostheses. The initial 

studies investigate how prostheses, then specifically partial hand prostheses, are 

assessed, selected and prescribed. Later studies involve clinician and user 

involvement, investigating decision aids, and development of the decision aid. The 
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decision aid document is presented. A flowchart showing the stages of this research 

is contained in Figure 11.  

 

This thesis contains the following Chapters: 

¶ Chapter 2: A review of outcome measures used to assess hand activity is 

described. From this, the research direction is confirmed. (Study 1) 

¶ Chapter 3:  An understanding of who works with partial hands and how 

devices are selected is obtained. (Study 2) 

¶ Chapter 4: A qualitative study around partial hand decision-making from the 

ŎƭƛƴƛŎƛŀƴǎΩ ǇŜǊǎǇŜŎǘƛǾŜ is detailed. (Study 3) 

¶ Chapter 5: A draft decision aid is presented and design process is described. 

¶ Chapter 6: User insights and feedback on the decision aid is provided through 

a Patient and Public Involvement and Engagement (PPIE) study. (Study 4A & B) 

¶ Chapter 7: The final version of the decision aid is presented and evaluated. 

¶ Chapter 8: General discussion, limitations and recommendations for future 

work are discussed.
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FIGURE 11 - FLOWCHART ILLUSTRATING STAGES OF RESEARCH CONDUCTED 
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2 Study 1: Outcome measures used to assess hand activity in 
amputee and intact populations  

2.1 Introduction 
This Chapter presents Study 1 of this thesis, a scoping review conducted to examine 

outcome measures used in both amputee and non-ŀƳǇǳǘŜŜΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άintactέΣ 

populations as shown in the flowchart in Figure 12. This Chapter contains work from 

ǘƘŜ ŀǳǘƘƻǊΩǎ ǇǳōƭƛŎŀǘƛƻƴ άhǳǘŎƻƳŜ Measures Used to Assess Hand Activity in 

!ƳǇǳǘŜŜ ŀƴŘ LƴǘŀŎǘ tƻǇǳƭŀǘƛƻƴǎΥ ! [ƛǘŜǊŀǘǳǊŜ wŜǾƛŜǿέ in the Canadian Journal for 

Prosthetics and Orthotics (Carlyle and Day 2022). This work was co-authored by Sarah 

Day who ƎǊŀƴǘŜŘ ǇŜǊƳƛǎǎƛƻƴ ŦƻǊ ƛǘΩǎ ǊŜǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘhis thesis. The article was 

published under a CC-BY 4.0 license. The authƻǊΩǎ όY/ύ contribution encompasses the 

design of the study, data collection, data analysis, interpretation and preparation of 

the manuscript draft. This study was initially conducted in 2021 and findings 

published in 2022. A review of literature was carried out in August 2024 to update 

findings. 

 

FIGURE 12 - FLOWCHART HIGHLIGHTING STUDY DESCRIBED IN CHAPTER 2 IN BLUE 
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2.2 Background 

The human hand is critical in assisting with ADL. Injury or amputation of the hand can 

affect a person in a variety of forms including physically, socially and psychologically. 

Outcome measures may be used to assess hands through measuring functionality 

and gauging satisfaction with hand activity. Knowledge of outcome measures used to 

assess upper limb activity of intact and amputee populations could aid in guiding 

research towards designing tools, devices, interventions or further studies specific to 

limb different populations. Tools could aid developments in prosthetic design and 

prescription, which benefit both users and healthcare researchers. Understanding 

which outcome measures are most appropriate to assess prosthetic technologies or 

measure function with or without a prosthesis may provide useful information to 

feed into design and development. Furthermore, understanding and measuring 

functional loss due to amputation or limb difference may highlight the direction in 

which technology should move forward, such as towards faster devices or technology 

which is user-friendly. 

2.2.1 Outcome measures in healthcare 

Recording patient and user outcomes is a recognised means of driving further 

research and development of technology (Biddiss and Chau 2007). In healthcare, 

outcomes can be seen as a measure of quality status or change over time (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 self-reported, performance based or clinician-

reported measures. Outcome 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 limb prosthetics 

Outcome measurement tools (OMT) have been used in clinical practice and research 

to assess limb activity. Such tools include quantitative functional tests and qualitative 

self-report questionnaires. For health practitioners, standardised OMT may allow 

them to better prescribe treatments for their patients. In addition, standardised 

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 prosthetics include the Box and 

Blocks test, Disabilities of the Arm Shoulder and Hand (DASH) questionnaire and 

range of motion. These outcome measures are an example of the variety of formats 

in which an OMT can be presented in, the method in which it is delivered and 

observed, and different levels of standardisation. For example, in the Box and Blocks 

test the participant uses unilateral movement to move blocks from one side of a box 

to another as shown in Figure 13. This test is observed by a practitioner, 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) crossing the 

midline of the equipment. In terms of people with upper limb difference, the Box and 
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Blocks test could be carried out after device fitting and following training with device 

to assess if the user is adapting to the device and it performs as expected. 

 

FIGURE 13 - PARTICIPANT CARRYING OUT THE BOX AND BLOCKS TEST (ILLUSTRATED BY CRUNCH DESIGN) 

A different style of outcome measure, the DASH is a 30-item self-report questionnaire 

designed for people with upper extremity musculoskeletal disorders. An extract of 

the DASH is shown in Figure 14. Participants are asked to rate activities such as using 

a knife to cut food or washing themselves based on levels of difficulty and 

interference. This questionnaire has been translated to allow use across many 

languages and uses a 5-point Likert scale which allows for quantification of results 

(Physiopedia 2022).  
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FIGURE 14 - EXTRACT OF THE DASH QUESTIONNAIRE (DASH 2025) 

Self-report questionnaires such 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 limb difference, 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 of motion is 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 mobility (Shanahan 2024). Measurements 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, and 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 device or whether a device is being used as 

expected.  

2.2.3 Challenges 

Despite benefits, there 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 as self-reported outcome measures 

where the participant 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 observation. For some outcome measures, training is required to be 

able to conduct the assessment. Researchers may not have the clinical skills or setting 

required to carry out an outcome measurement. Likewise, a clinician may not have 

the time available in their practice to carry out an assessment. Some 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 knowledge of all outcome measures available for a 

particular assessment. Further, outcome measures are often used which have not 

been designed specifically for the population (Arm Dynamics 2024). For people with 

bilateral limb difference, there is no unaffected side to compare with. Additionally, 

people with congenital limb difference cannot be compared in terms of before or 

after device prescription or treatment as they have never experienced life without 

said limb difference.  
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2.2.4 Study aims and objectives  

This review considers the 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 limited. The specific aim was to examine OMT used 

to assess hand activities. The objectives of the review were to evaluate the range of 

existing OMT for intact and amputee populations when assessing hand activity and 

examine various OMT used for hand activities.    
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2.3 Method 

2.3.1 Study design 

Reporting findings in a non-biased, usable format aids in advancing research and 

informing clinical decision-making in the field of prosthetics and orthotics, and 

related fields. Since qualitative and quantitative tools are used to report outcome 

measures related to hand activity, a literature review was selected as a strong 

approach to synthesise such data and put it into context (Cooper-Ryan 2020). 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 

activities(Cooper-Ryan 2020) and no such review existed 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 pre-registered on PROSPERO (Reference: 

CRD42021259954) and conducted in accordance with PRISMA guidelines (PRISMA 

2009) as shown in Figures 15 and 16. Searches were run in PubMed, 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 (function* 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 English, including adult human 
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participants, published between August 2009 and August 2024. The 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 on children, 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 excluded: systematic reviews, pilot 

studies, protocol developments, narrative reviews, feasibility studies and non-peer 

reviewed articles. Systematic reviews were excluded so the study only considered 

original research. Studies were included if they reported outcome 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 following title screening. 

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 checklists (CASP 2018). This method 

involved applying a set of questions to each study which considered the 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 population (Appendix A). 

The CASP tool was selected as it provides a standardised framework to appraise 

quality of studies relevant to this research topic. Studies which declared a conflict of 

interest were included as such disclosures were not thought to have impacted the 

quality or reputability of the work in relation to the research question.  
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Records identified from 
databases (n =739 ) 

 

Records removed before 
screening: 

Records marked as ineligible 
by automation tools (n = 382) 
 

Records screened 
(n = 357) 

Records excluded 
(n = 312) 

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

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) 

Studies included in review 
(n = 15) 
 

Identification of studies via databases and registers 

FIGURE 15 - INITIAL STUDY SELECTION FLOWCHART 

FIGURE 16 - SECONDARY STUDY SELECTION FLOWCHART AFTER UPDATED SEARCH 
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Ethical approval 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 data were collected 

with appropriate ethical approval.  

2.3.3 Data analysis  

All outcome measures used in studies were recorded and the frequency of use of 

each outcome measure was noted. Modified or adapted versions of tools - such as 

the original DASH and QuickDASH ς were grouped together. Measures 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 measures describing range of motion were 

grouped together (ROM). Shape texture identification test and self-rating of tactile 

gnosis were grouped together (tactile gnosis/TG). Upper extremity functional scale 

and patient specific functional scales were grouped together (functional scales/FS). 

Duration of hand movements and task movement times were grouped together 

(temporal measures/TM). Outcome measures were also grouped into the following 

ǘȅǇŜǎΥ ΨŦǳƴŎǘƛƻƴŀƭΩΣ Ψǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ όvƻ[ύΩ ŀƴŘ ΨŦǳƴŎǘƛƻƴŀƭ ŀƴŘ vƻ[Ω ƳŜŀǎǳǊŜǎΦ bŀǊǊŀǘƛǾŜ 

synthesis was carried out. Codes were created and grouped together to define 

themes across the studies in relation to the research topic.  

2.4 Results 

Following searching and screening, 17 studies were reviewed (Table 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 extraction table (Table 3) was used to record number of 

outcome measures, types of outcome measures, participant demographics and 

ethical considerations.
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TABLE 2 - LIST OF INCLUDED PAPERS 

Authors Title & Reference Year Study Number 

Lee, Seungjae: Lee, Hyejeong: Lee, Jongshill: Ryu, Hokyoung: In 

Young, Kim: Kim, Jieun 

Clip-On IMU System for Assessing Age-Related Changes in Hand Functions (Lee 2020) 2020 1 

Lawrence, Emily L.: Dayanidhi, Sudarshan: Fassola, Isabella: 

Requejo, Philip: Leclercq, Caroline: Winstein, Carolee J.: Valero-

Cuevas, Francisco J. 

 

Outcome measures for hand function naturally reveal three latent domains in older adults: strength, coordinated 

upper extremity function, and sensorimotor processing (Lawrence 2015) 

2015 2 

Eklund, Elsine: Svensson, Elisabeth: Hager-Ross, Charlotte 

 

Hand function and Disability of the Arm, Shoulder and Hand in Charcot-Marie-Tooth disease (Eklund 2019) 2019 3 

Hruby, Laura A.: Gstoettner, Clemens: Sturma, Agnes: Salminger, 

Stefan: Mayer, Johannes A.: Aszmann, Oskar C. 

 

Bionic Upper Limb Reconstruction: A Valuable Alternative in Global Brachial Plexus Avulsion Injuries-A Case 

Series (Hruby 2019) 

 

2019 4 

Resnik, L. J.: Borgia, M. L.: Clark, M. A. 

 

A National Survey of Prosthesis Use in Veterans with Major Upper Limb Amputation: Comparisons by Gender 

(Resnik 2020) 

 

2020 5 

Resnik, L.: Borgia, M.: Clark, M. Function and Quality of Life of Unilateral Major Upper Limb Amputees: Effect of Prosthesis Use and Type (Resnik 

2020) 

2020 6 

Resnik, L.: Borgia, M. 

 

Responsiveness of outcome measures for upper limb prosthetic rehabilitation (Resnik 2016) 

 

2016 7 

Raveh, E.: Portnoy, S.: Friedman, J. 

 

Myoelectric Prosthesis Users Improve Performance Time and Accuracy Using Vibrotactile Feedback When Visual 

Feedback Is Disturbed (Raveh 2018) 

2018 8 
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Speth, K. A.: Yoon, A. P.: Wang, L.: Chung, K. C. Assessment of Tree-Based Statistical Learning to Estimate Optimal Personalized Treatment Decision Rules for 

Traumatic Finger Amputations (Speth 2020) 

2020 9 

Wang, S. L.: Bloomer, C.: Civillico, G.: Kontson, K. 

 

Application of machine learning to the identification of joint degrees of freedom involved in abnormal movement 

during upper limb prosthesis use (Wang 2021) 

2021 10 

Sobuh, M. M.: Kenney, L. P.: Galpin, A. J.: Thies, S. B.: McLaughlin, 

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

Visuomotor behaviours when using a myoelectric prosthesis (Wang 2021) 2014 11 

Hruby, L. A.: Sturma, A.: Mayer, J. A.: Pittermann, A.: Salminger, 

S.: Aszmann, O. C. 

Algorithm for bionic hand reconstruction in patients with global brachial plexopathies (Hruby 2017) 

 

2017 12 

de Boer, E.: Romkema, S.: Cutti, A. G.: Brouwers, M. A.: Bongers, 

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

Intermanual Transfer Effects in Below-Elbow Myoelectric Prosthesis Users (de Boer 2016) 

 

2016 13 

Bouma, S. E.: Postema, S. G.: Bongers, R. M.: Dijkstra, P. U.: van 

der Sluis, C. K. 

 

Musculoskeletal complaints in individuals with finger or partial hand amputations in the Netherlands: a cross-

sectional study (de Boer 2016) 

 

2018 14 

Bernardon, L.: Gazarian, A.: Petruzzo, P.: Packham, T.: Guillot, M.: 

Guigal, V.: Morelon, E.: Pan, H.: Dubernard, J. M.: Rizzo, C.: 

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

G.: Rousselon, T.: Plotard, F.: Seulin, C.: Braye, F.: Mojallal, A.: 

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

 

Bilateral hand transplantation: Functional benefits assessment in five patients with a mean follow-up of 7.6 years 

(range 4-13 years) (Bernardon 2015) 

 

2015 15 

Cantero-Tellez, R., Algar, L.A., Valdes, K.A., Naughton, N. Clinical effects of proprioceptive thumb exercise for individuals with carpometacarpal joint osteoarthritis: A 

randomized controlled trial 
 

2022 16 

Simon A.M., Turner K.L., Miller L.A., Dumanian G.A., Potter B.K., 

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

Myoelectric prosthesis hand grasp control following targeted muscle reinnervation in individuals with 

transradial amputation 

2023 17 
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TABLE 3 - DATA EXTRACTION TABLE 

Study 
Number 

Ethical Concerns? Type of Study Participant Demographics Number of 
Participants 

Intact, amputee, 
prosthesis user or 
combination 

Setting Self-reported, clinician 
observed or 
combination? 

1 No cohort study healthy adults (aged 20-31 and 75-89) 34 intact university  clinician observed 

2 No case-control study healthy older adults and older adults with 
osteoarthritis of the CMC joint  

99 intact university/rehab 
centre 

clinician observed 

3 No case-control study adults with with charcot marie tooth and 
healthy controls 

60 intact hospitals/clinics combination 

4 No case study adults with complete brachial plexus injury 
who underwent bionic reconstruction after 
high level upper limb amputation 

5 prosthesis user university combination 

5 No cross-sectional survey adult veterans with upper limb amputation 
who had been treated between 2010 and 2015 

808 amputee telephone survey self-reported 

6 No cross-sectional survey adult veterans with unilateral upper limb 
amputation who had been treated between 
2010 and 2015 

755 amputee telephone survey self-reported 

7 No quasi-experimental study adult upper limb amputees 39 amputee  veterans affairs sites combination 
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8 No quasi-experimental transradial amputees using a myoelectric 
prosthesis with normal or corrected eyesight 

12 prosthesis user laboratory combination 

9 No cohort study adult patients who underwent revision 
amputation or replantation 

185 amputee  various research 
centres 

combination 

10 No cross-sectional adults with no upper limb disability, trained on 
deka bypass or body powered bypass 

24  intact laboratory clinician observed 

11 No experimental intact adults and adult myoelectric prosthesis 
users 

11 combination (intact 
and prosthesis user) 

university clinician observed 

12 No case study adults with posttraumatic global brachial 
plexopathies 

5 prosthesis user university combination 

13 No case-control study myoelectric prosthesis users and controls  44 combination (intact 
and prosthesis user) 

university/rehab 
centre 

clinician observed 

14 No cross-sectional study adult finger and hand amputees and healthy 
controls 

201 combination (intact 
and amputee) 

questionnaire sent 
to participants 

self reported 

15  No case study adults who underwent hand and forearm 
allotransplantation following trauma 

5 intact (post 
transplantation) 

rehabilitation clinic combination 
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16 No randomised control trial  healthy adults and  adults with osteoarthritis 
(thumb) 

52 intact clinic clinician observed 

17 No mixed methods adults with unilateral amputation below able 
with ability to use myoelectric prosthesis 

7 amputee clinic and home combination 
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Studies were published between the years 2009 and 2023. Across the studies, 

participants were categorised in the following populations: able bodied, able bodied 

using upper limb bypass equipment, upper limb prosthesis users, people with 

osteoarthritis, Charcot-Marie-Tooth disease, upper limb/finger/hand amputation 

and recipients of hand and forearm allotransplantation. 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 disease used healthy controls, enabling their inclusion within the 

review. 

A total of 35 outcome measures were identified within the studies reviewed (Table 

4).  
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 TABLE 4 - OUTCOME MEASURES USED, ACRONYMS, TYPES AND DESCRIPTIONS 

 

Outcome Measure Acronym Type Description 

Box and Block test  BBT Functional Test of manual dexterity 

Swedish Disabilities of the Arm Shoulder and Hand 
Questionnaire  

DASH Functional & 

QoL 

Self-reported measure of disability and symptoms in relation to the upper limb 

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 & 

QoL 

Self-reported survey of outcomes and satisfaction with orthotic/prosthetic 

devices and services 

Tactile gnosis  TG Functional Ability to detect information through touch 

9 Hole Peg test   9HPT Functional Measure of finger dexterity 

36-Item Short Form Survey   SF-36 QoL Self-reported measure of quality of life 

Temporal measures TM Functional Time-based activities and tasks 

Edinburgh Handedness Inventory  EHI Functional Assessment of hand dominance 

Modified Action Research Arm test   mARAT Functional Assessment of hand function during grasp, pinch, grip and gross movements 

Visual Analogue Scale   VAS QoL Measure of severity of symptoms 

Trinity Amputation and Prosthetic Experience Scale  TAPES QoL Self-reported measure of experiences and satisfaction with regards to acquired 

amputation and prosthesis adjustment 

Veterans SF-12 Health Survey with physical and mental 

components   

VR-12 Functional & 

QoL 

Self-reported measure of health 
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Jebsen-Taylor Hand Function tests   JTHFT Functional Test of hand function carrying out a range of different ADL-based 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 & 

QoL 

Self-reported measure of hand outcomes including pain, function, aesthetics, ADL, 

work and satisfaction 

Gaze behaviour GB Functional Assessing visual responses during tasks 

University of New Brunswick Skill and Spontaneity tests   UNB-SST Functional Non-timed measure of function  

Prevalence of Musculoskeletal Complaints MSC QoL Self-reported indication of physical symptoms 

Upper extremity work demands score  UEWD Functional & 

QoL 

Measure specifically related to work tasks 

Patient-reported work productivity   PR-WP QoL Self-reported 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 finger dexterity 

Self-subjective global evaluations  SSGE QoL Self-reported 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 tasks  DTO Functional Clinician-researcher observing participant without using a specific measure 

Hand Transplantation Score System  HTSS Functional & 

QoL 

Measure of ability and quality of life following hand transplantation 

Assessment of Capacity for Myoelectric Control  ACMC Functional Observed test of performance in functional tasks 

Canadian Occupational Performance Measure  COPM  Functional & 

QoL 

Self-reported measure of performance in occupational tasks 

Proprioception  JPS Functional Assessment of conscious sensory motor impairment  
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The most frequently used tools and measures, as shown in Figure 17, 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.  

 

FIGURE 17 - GRAPH DEPICTING NUMBER OF TIMES EACH OUTCOME MEASURE WAS USED ACROSS THE INCLUDED 

STUDIES 

The majority (60%) of outcome measures listed in Table 4 are functional based 

measures. While these outcome measures were more prevalent within studies, some 

OMT (20%) assess both function and quality of life (Figure 18).  
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FIGURE 18 - PIE CHART SHOWING THAT MOST OUTCOME MEASURES ASSESS FUNCTION, WITH A SMALLER 

PROPORTION ASSESSING QOL 

 

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

included studies: 

¶ "the most objective of the commonly used upper limb evaluation tools 

are based on time to perform a structured set of tasks, but use of these in 

isolation gives limited insight into ease of use of a prosthesis" (Sobuh 

2014) 

¶ "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) 

60%20%

20%

Ratio of functional and quality of life based outcome measures

Function QoL Function + QoL
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¶ "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 change" (Resnik 2016) 

¶  άŀƴƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ŀǎǇŜŎǘ ƛƴ ǇǊƻǎǘƘŜǘƛŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǊŜǎŜŀǊŎƘ ƛǎ ǘƘŜ ǳǎŜ 

of valid outcome measures" (Raveh 2018)  

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

follows:  

1. Importance of function and quality of life when assessing hand activity 

2. The need for realistic tasks when assessing hand activity  

3. The need for outcome measures specific to the population. 

2.5 Discussion 
 

The themes generated from this study are discussed in sections 2.5.1-2.5.3. 

2.5.1 Theme 1: Importance of function and quality of life when assessing hand 

activity 

A key theme was the value of both functional and quality of life focused assessments 

of hand activity. Despite this finding, 60% of outcome measures used were functional 

measures and only 20% quality of life measures. By using a combination of OMT, the 

researchers of various studies were able to capture functional, and quality 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 contexts. It could also be said that in the field, such as in clinical 
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practice, carrying out multiple assessments may not be feasible and time consuming 

so therefore not always achieved (Hafner, Spaulding et al. 2017). 

Although functional domains and tasks were accounted for in many studies, it is 

known that these attributes can affect ones quality of life. For 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 life. Further, 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 society (Cegarra, Cattaneo et al. 2023).  

Pain was another common factor in hand activity assessments which was found 

throughout studies. Pain should be considered throughout performance of various 

functional tasks as such tasks may conversely impair function as presence of pain is 

likely to have a negative effect on quality of life. Self-reported outcomes of 

parameters such as pain can paint a picture of their overall satisfaction. Nonetheless, 

self-reported outcomes are limited due to self-reporting bias and lack of observation 

by professionals who interpret results (Zini and Banfi 2021). 

Outcome measures which consider functional failures, such as failed grasp or 

dropping objects may be advantageous in the amputee and prosthetic user 

population to account for actions such as failed prehension. This could provide key 

information about device performance as well as participant function. In turn, good 

device performance and function can directly impact quality of life. 
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2.5.2 Theme 2: The need for realistic tasks when assessing hand activity 

Another theme derived from the studies was the importance of including ADL in 

assessments of hand activity. Many of the functional outcome measures found in 

studies were used in combination with other tools to put function into context. Most 

of the studies investigating hand function, alongside outcome measures included, 

were structured in that the participants were given precise instructions to complete 

specified tasks. It must be noted that the ability to place pegs in a board, as instructed 

in outcome measures such as the 9HPT and PPT, does not necessarily correlate to 

information about key parameters such as strength in everyday activities. Moreover, 

this process does not correlate with the skill required to carry out typical ADL due to 

increased levels of complexity in such tasks compared to the simplified movements 

in the outcome measurement assessment. Likewise, the BBT was one of the most 

frequently used measures. This outcome measure could be considered simple to set 

up, however, transferring blocks between compartments is one repetitive process 

which is not implemented in most ADL (Raveh 2018). Thus, it could be questioned 

that assessors may find outcome measures such as the BBT preferential due to ease 

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 person carries out 

day to day can differ. Therefore, outcome measures which assess tasks that are 

realistic and considered valuable to the person undergoing assessment would be 

beneficial in hand activity testing.   
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An overlooked element contributing to realism is participant-led 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 device consistently 

(Davidson 2002), or if presenting with unilateral limb difference always lead with one 

specific side. Studies should include both unilateral and bilateral tasks to represent a 

wider range of real-life 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 and real-world 

applications (Jones, Webb et al. 2022). Shifting frequently used outcome measures 

which involve performing basic tasks to measures which instruct real 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 3: The need 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 also highlighted within the reviews that people value parameters 

differently, for example dexterity may be of more importance than strength (Biddiss, 

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. 

Performance-based outcome measures used to assess hand activity often compare 

the performance of an amputee or prosthesis user 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 of strength 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 assessments.  If OMT can only be used in 

populations with a baseline level of ability, then tools 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 amputee and prosthesis user 

populations (Wang, Hsu et al. 2018). Another argument for using outcome measures 

specific to the population is that a specific measurement may alleviate the need for 

recruiting healthy, intact participants when researchers are interested in outcomes 

of amputee or prosthesis users only. 

2.6 General discussion 

The review depicts a range of outcome measures used to measure hand activity in 

amputee and intact populations. There was a clear indication 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 satisfaction. The reason behind choice of 

tool may be due to location of the study ς for example in-clinic 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 possible that researchers select tools 

based on personal preference, training acquired, or education rather than 

appropriateness. Tools involving participant-reporting of data may not reflect true 
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physical performance, so may not be sufficiently reliable.  Nonetheless, self-reported 

studies, which may present as questionnaires, can attract larger sample sizes. No 

specific guidelines related to assessment of hand activities were highlighted within 

the included studies, which could be an indication that such guidelines should be 

developed in this area. There was a lack of diverse devices included in the studies 

with most studies involving prostheses featuring only myoelectric devices, rather 

than the full range of prosthetic devices available for upper limb difference. Finally, 

there is limited information on outcome measures for cosmetic devices. Despite not 

being considered functional devices, some may use cosmetic prostheses for 

functional tasks such as pressing buttons or may experience improved quality life 

when using such a device which subsequently can go unreported.  
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2.6.1 Limitations 

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 comprehensive 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 ensure the correct population was analysed. Studies which used 

stroke-specific tools such as the Fugl-Meyer (Physiopedia 2021) were excluded as 

OMT selection by the research may be biased towards the stroke population and thus 

not a true reflection of amputee or intact populations. This exclusion explains the 

small amount of studies which included intact populations. Small sample sizes within 

many included studies are another limiting factor, as this restricts data available for 

assessment. Studies with larger sample sizes were self-reported surveys which are 

limited in terms of OMT which 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 subjectivity in the interpretation of the CASP 

tool which was also used by only one researcher. The CASP tool focuses on 

methodology and all papers used in this study were good with some notices of 

conflict of interest. An additional tool may have been used to delve deeper into the 

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

2.7 Conclusion 

There is a gap in research surrounding OMT 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 used to capture information about hand activities 

of intact and amputee populations. There are no set guidelines or recommended 

pairings of outcome measures, therefore critical information about hand activity 

could potentially be missed during investigations. A combination of tools is used 

partially because currently used OMT are limited for use in amputee and prosthesis 

user populations. Some measurement tools were not validated for people 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 because both 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 person 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 should be developed specific to the population to 

ensure that measurements are valid, useful, and specific. 

2.8 Chapter summary 

This Chapter explored outcome measures used in both amputee and intact 

populations, highlighting the importance of function and quality of life in 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 difference. The 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 development of the next study, 

described in Chapter 2, which focused on partial hand prosthetic prescription and 

assessment. 

3 Study 2: Working with partial hand prosthetics ς survey 
study 

3.1 Introduction 
Chapter 2 found that there are limited outcome measures that can be used in both 

intact and limb different populations to assess hand activity. Therefore, it could be 

interpreted that there are limited outcome measures for use in the upper limb 

prosthesis user population. There is a lack of evidence that establishes methods or 

factors influencing the clinical prescription of prostheses specifically designed for this 

population. Chapter 2 covered upper limb including partial hand, but no partial hand 

specific measures were found in the study. Considering this, it was decided that the 

next steps should be to find out how partial hand prostheses are selected and 

assessed by those who prescribe them as shown in Figure 19. This Chapter presents 

Study 2 of this thesis, a survey study designed to explore who prescribes partial hand 

prosthetic devices and the factors influencing device selection. 

This Chapter Ŏƻƴǘŀƛƴǎ ǿƻǊƪ ŦǊƻƳ ǘƘŜ ŀǳǘƘƻǊΩǎ ǇǳōƭƛŎŀǘƛƻƴ άWorking with partial hand 

prostheses: An investigation into experiences of cliniciansέ in Prosthetics Orthotics 

International (Carlyle, Buis et al. 2024). This work was co-authored by Sarah Day, 

Arjan Buis and Maggie Donovan-Hall, all of whom permitted ƛǘΩǎ reproduction in this 
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thesis. The article is distributed under a Creative Comms license. ¢ƘŜ ŀǳǘƘƻǊΩǎ (KC) 

contribution encompasses the study design, dissemination of recruitment materials, 

data collection, data analysis, interpretation and preparation of the manuscript draft. 

 

FIGURE 19 ς FLOWCHART HIGHLIGHTING STUDY DESCRIBED IN CHAPTER 3 IN BLUE 
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3.2 Background 
In terms of the upper limb, the most commonly presented type of amputation is 

partial hand (IImbinto, Peccia et al. 2016). Physical presentation of partial hand limb 

difference can vary and, subsequently, the extent of implications such as functional 

loss, psychological impact, aesthetics, social participation and user expectations vary 

significantly (Grob, Papadopulos et al. 2008, Bouma, Postema et al. 2018). People 

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. 2018). Therefore, people with partial hand absence 

should be supported by being offered 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 prostheses 

and evaluates outcomes. At the time of this study, there were no known outcome 

measures in use which had been developed specifically for partial hand, as 

demonstrated in Chapter 2. The literature described in Chapter 2 found that outcome 

measures should be developed or adapted to assess hand activity specifically in the 

population of people with amputations. Lack of knowledge is said to have impacted 

partial hand prosthetic prescription historically (Graham, Hendrycks et al. 2021) and 

there is little known about the clinical decision-making processes applied during the 

prescription and assessment period. Sometimes individuals are provided with a 

ΨǘŜǎǘŜǊΩ ƻǊ ΨƭƻŀƴΩ ǳƴƛǘ ǿƘƛŎƘ ŀƭƭƻǿǎ ǘƘŜƳ ǘƻ ǘǊƛŀƭ ŀ ŘŜǾƛŎŜ ōŜŦƻǊŜ ǘƘŜ ǇǊŜǎŎǊƛǇǘƛƻƴ ƛǎ 

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 are frequently employed in healthcare research and may be exploratory, 

descriptive or explanatory (Safdar, Abbo et al. 2016). Surveys can be used as scoping 

tools to gather quantitative and qualitative data from participants and can be 

conducted through various means including online, face-to-face 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 required (Safdar, 

Abbo et al. 2016). 

3.2.2 Study aims 
The purpose of the study was to investigate the factors involved in prescribing partial 

hand prostheses from the perspective of the workforce who develop, assess or 

prescribe these devices. The objectives of the investigation were to gain 

understanding of who is prescribing partial hand prostheses, outcome measures used 

to drive prescription, and factors which influence the selection of devices for the end 

user. 
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3.3 Methods 
3.3.1 Design 
An anonymous online survey consisting of 36 items was created using Qualtrics 

software (Qualtrics 2023) under the University of Strathclyde license. The survey was 

created by the researchers who each have backgrounds in engineering, prosthetics 

and health psychology. An external individual who works as an occupational therapist 

reviewed the survey questions. The survey included a selection of multiple choice, 6-

point Likert-type, closed and open-ended questions. Survey content was organised 

into five main sections: demographics, partial hand prosthetic devices, outcome 

measures, decision-making and funding. The five sections were based on the 

objectives of this study and information which was not available in literature. A 

Participant Information Sheet (PIS) and consent form (Appendix B) were provided at 

the start of the survey for the participant to provide informed consent before 

proceeding to answer the survey questions. Participants were given the opportunity 

to provide contact details on a separate survey following completion, however, no 

identifiable data were collected as part of the research survey.  

Survey questions are contained in Appendix C. The 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 hand prosthetics. Participants were recruited globally. Inclusion criteria 

listed in the PIS were as follows: currently works, or has worked within the past five 

years, in the field of partial hand prosthetics, experience working with partial hand 
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patients and/or devices, able to read and comprehend English and access to a device 

which enabled them to take part in an online survey. The only exclusion criterion was 

not having worked with partial hand in the last five years. 

Participants were recruited via a link to the online survey which was distributed using 

a poster on social media channels including X (formerly Twitter), LinkedIn, Instagram 

with relevant tags used to increase visibility within the target population (Appendix 

D and E). The link was also distributed via email to members of International Society 

of Prosthetics and Orthotics (ISPO UK) and American Society of Hand Therapists 

(ASHT). These organisations were targeted as their member lists were known to 

contain individuals who work in partial hand prosthetics and the researchers were 

each members of one or both of these groups. 

3.3.3 Data analysis 
Data were collected from 15th June 2022 until 31st October 2022 then analysed by the 

first author. Data were filtered in Qualtrics to include completed responses only. 

Qualtrics Crosstabs iQ feature was used to select suitable variables for analysis and 

explore relationships between different responses. Data were then exported to 

Microsoft Excel where descriptive statistics were calculated. No statistical tests were 

performed on the data due to the sample size and exploratory nature of the study. 

Qualitative analysis was performed on text-based responses to identify key themes 

in the experiences of the participants. Complete coding on open-ended questions 

was performed on quotes extracted from participants. Codes were reviewed then 

grouped together to generate themes specific to each question (Appendix F). Themes 

were reviewed as an iterative process and proposed themes which were 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 participants in 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). Participants 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 

ΨǇǊƻǎǘƘŜǘƛǎǘ ŀƴŘ ƻǊǘƘƻǘƛǎǘΩΦ tŀǊǘƛŎƛǇŀƴǘǎ ƛŘŜƴǘƛŦƛed their occupation(s) as occupational 

therapist (47%), prosthetist (34%), hand therapist (32%), orthotist (10.5%), 

ǇƘȅǎƛƻǘƘŜǊŀǇƛǎǘ όтΦф҈ύ ŀƴŘ ƻǘƘŜǊ όмлΦр҈ύΦ ¢ƘƻǎŜ ǿƘƻ ǎŜƭŜŎǘŜŘ ΨƻǘƘŜǊΩ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜƛǊ 

occupations in text-based responses as medical doctor, certified hand therapist, 

certified prosthetist/orthotist and seller.  

The number of prosthetic devices fitted by participants varied (Figure 20). Over a 

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

months prior to taking the survey. On the contrary, six participants had fitted a high 

number of 21+ partial hand prostheses in the 12 months before taking the survey. 
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FIGURE 20 - GRAPH SHOWING THE NUMBER OF PATIENTS/ CLIENTS FITTED WITH PARTIAL HAND PROSTHETICS (X) 
PER PARTICIPANT (Y) 

3.4.2 Outcome measures 
The majority of participants agreed or strongly agreed that OMT are useful in 

assessing partial hand prostheses (Figure 21). Nonetheless, there were participants 

who disagreed somewhat (11%) or strongly (5%) in OMT usefulness for this 

population. 
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FIGURE 21 - PIE CHART DESCRIBING PERCENTAGE OF PARTICIPANTS WHO AGREE OR DISAGREE THAT OMT ARE 

USEFUL IN ASSESSING PARTIAL HAND PROSTHETICS 

All participants were asked if they had experience in using outcome measures with 

ǘƘŜ ǳǇǇŜǊ ƭƛƳō ǇƻǇǳƭŀǘƛƻƴΦ ¢ƘƻǎŜ ǿƘƻ ǊŜǎǇƻƴŘŜŘ ΨȅŜǎΩ ǿŜǊŜ ǇǊŜǎŜƴǘŜŘ ǿƛǘƘ ŀ ƭƛǎǘ ƻŦ 

нл ha¢ ŀƴŘ ŀ ǘŜȄǘ ōƻȄ ǘƻ ŘŜŎƭŀǊŜ ΨƻǘƘŜǊΩ ha¢ ƴƻǘ ƭƛǎǘŜŘΦ tŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ ǘƘŜƴ ŀǎƪŜŘ 

if they had experience in 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 hand prosthesis users. Figure 22 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 partial 

hand prosthesis users.  The most commonly used were: pain (self-reported), DASH, 

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

users. 

 

 

FIGURE 22 - GRAPH ILLUSTRATING PARTICIPANTS HAVE MORE EXPERIENCE USING OMΩS FOR UPPER LIMB THAN 

SPECIFICALLY PARTIAL HAND 

All participants agreed (62%) or were unsure (38%) if OMT could be improved. The 

majority (69%) of those who have experience using OM's with the UL population 

agreed that they could be improved (Table 5). Most of the participants who were 

unsure were those who do not have experience using OMΩs with the UL population 

(Table 5). Themes generated from text-based 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 of suitable OMT for the population included: 
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- άƘŀǾŜ ƻƴƭȅ ǎŜŜƴ ƻƴŜ ƻǳǘŎƻƳŜ ǘƻƻƭ ŀǇǇƭƛŎŀōƭŜ ǘƻ ŀǎǎŜǎǎƛƴƎ ǇŀǊǘƛŀƭ ƘŀƴŘ 

ǇǊƻǎǘƘŜǎƛǎ ǳǎŜǊǎέ 

- άƛǘ ǿƻǳƭŘ ōŜ ƘŜƭǇŦǳƭ ǘƻ ƘŀǾŜ ƳƻǊŜ ƻǳǘŎƻƳŜ ƳŜŀǎǳǊŜ ǘŜǎǘǎ ǘƘŀǘ ŀǊŜ ŎǊŜŀǘŜŘ 

ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ǳǇǇŜǊ ƭƛƳō ǇǊƻǎǘƘŜǘƛŎ ǳǎŜǊǎέ 

- άƻǳǘŎƻƳŜ ǘƻƻƭǎ ŎƻǳƭŘ ōŜ ŀŘŀǇǘŜŘ ŦƻǊ ǇǊƻǎǘƘŜǘƛŎ ǳǎŀƎŜέ 

- άƻǳǘŎƻƳŜ ƳŜŀǎǳǊŜǎ ƴŜŜŘ ǘƻ ōŜ ƳƻǊŜ ŎǳǎǘƻƳƛȊŀōƭŜέ  

- άǘƘŜǊŜ ƛǎ ƴƻ ǎǇŜŎƛŦƛŎ ǘƻƻƭ ώŦƻǊϐ ǇŀǊǘƛŀƭ ƘŀƴŘ ǇǊƻǎǘƘŜǎŜǎέΦ 

The majority of the participants who prescribe partial hand prostheses also have 

experience using outcome measures to assess upper limbs (Table 5). Similarly, most 

ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ Řƻ ƴƻǘ ƘŀǾŜ ŜȄǇŜǊƛŜƴŎŜ ǳǎƛƴƎ haΩǎ ǿƛǘƘ ǘƘŜ ǳǇǇŜǊ ƭƛƳō 

population also do not prescribe partial hand prostheses. 

TABLE 5 - RELATIONSHIPS BETWEEN EXPERIENCE OF OUTCOME MEASURES IN UPPER LIMB, OPINION ON 

IMPROVEMENT OF ASSESSMENT TOOLS AND PRESCRIBING PARTIAL HAND PROSTHESES 

  

   
Could outcome measurement tools be 

improved for assessment of partial 
hand prosthesis users? 

Do you prescribe partial 
hand prostheses? 

   Yes Unsure No Yes No 

  Total 
(n) 

23 14 0 16 21 

Do you have experience 
with using outcome 

measures with the upper 
limb population? 

Yes 29 20 (69%) 9 (31%) 0 14 (48%) 15 (52%) 

No 8 3 (37.5%) 5 (62.5%) 0 2 (25%) 6 (75%) 
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3.4.3 Decision-making 
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 colleagues on decision-

making for prescription, two participants (6%) are the sole decision-makers and the 

remainder (22%) are not involved in prescription. One of the sole decision-makers 

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 practice (Table 6). Professions not listed 

by the authors were provided in text input responses and included in Table 6. 

 

TABLE 6 - NUMBER OF PARTICIPANTS WHO PRESCRIBE PARTIAL HAND PROSTHESES AND WORK WITH THE 

PROFESSIONS LISTED 

Professions  Number of prescribers who work with the profession  

Prosthetist 13 

Occupational Therapist 11 

Physiotherapist 11 

Orthotist 7 

Engineer  2 

Funding source/insurance 2 

Surgeon 2 

Technician 2 

Doctor 1 

 

User-centred factors such as existing function, occupation and hobbies are of highest 

importance when deciding which device to prescribe (Figure 23). Cost of device to 

insurers was found to be the least important factor.  
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FIGURE 23 - PARTICIPANTS RATING IMPORTANCE OF FACTORS IN PRESCRIPTION FROM NOT AT ALL TO VERY IMPORTANT, WITH USER-CENTRED FACTORS BEING MOST IMPORTANT 
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3.4.4 Tester/loan units 
Approximately half (49%) of participants use tester/loan units in their 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 work in (Table 

7). 

TABLE 7 - USE OF TESTER/ LOAN UNITS ACROSS 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 text-based responses about experiences working 

with tester/loan units. These themes are: 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 Funding 
The majority 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 unsure (Figure 24).  
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FIGURE 24 - FUNDING INFLUENCES THE MAJORITY OF PARTIAL HAND DEVICES AVAILABLE FOR PARTICIPANTS TO 

WORK WITH 

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

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

ǎƻƳŜ ǇŀǊǘƛŎƛǇŀƴǘǎ όнт҈ύ ǘƻ ǿƻǊƪ ǿƛǘƘΦ tŀǊǘƛŎƛǇŀƴǘǎ ŘŜŦƛƴŜŘ ΨƻǘƘŜǊΩ ǎƻǳǊŎŜǎ ŀǎ ǿƻǊƪŜǊǎ 

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 (n=22) of 

participants work in the United States of America. The majority of devices the 

participants work with are funded by insurance. There is a possibility that healthcare 

and insurance 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 

beneficial 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 prostheses 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 population may be 

varied. Results 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 involved 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 sole-decision makers and come from prosthetic and 

orthotic occupations. Those 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 engineers, 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 

decision-making process.  

Despite the majority of 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 the partial 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 in comparison 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 responses regarding improving OMT. These 

findings solidify the idea that outcome measures currently used are limited in their 

efficacy and should be adapted or re-designed for the partial hand, or upper limb, 

prosthetic user population.  

All themes generated surrounding the participants experiences working with 

tester/loan units were positive. The themes could be inter-related. For example, an 

increased chance of success is likely to mean an increased chance of acceptance, and 

vice versa. Similarly, the user having the 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 short- and long- term 
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benefits provided to the user. Nonetheless, only approximately 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 funding influences 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. This creates 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 

user-centred factors (existing function, occupation, 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 factors which clinicians rank most 

important in decision-making, 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 on decision-making for prescription, it could be the 

case that different perspectives provide varying opinions on suitable 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 generalisability. No further demographic data such as years of experience 

of clinician was considered in data analysis. Such information may have been useful 

for interpreting further relationships between demographical considerations and 

prescription experiences in the data. The professional bodies targeted for 

disseminating the survey to their members were groups based in the United States 

and United Kingdom. This may 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 advert and taken part than non-social media users. Thus, those 

who took part may be more actively involved and/or interested in ongoing partial 

hand prosthetics research than the general workforce. It is not known how many 

people chose not to take part and there may be people who thought the survey was 

not relevant to them as they do not work with many partial hand prostheses. The 

survey was anonymous so it is expected that data collected is accurate and a true 

ǊŜŦƭŜŎǘƛƻƴ ƻƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜΣ ƘƻǿŜǾŜǊ, there was no collection of 

further qualitative data such as body language to capture thoughts and feelings on 

the subject.  

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

prostheses. Clinical decision-making is often a joint decision between multiple 

colleagues, rather than the conclusion of one clinician and colleagues who work in 

the partial hand decision-making process come from a variety of occupations. A high 
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number of OMT are used by clinicians, and some do 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 population, such as by 

incorporating psychosocial and patient satisfaction aspects. Despite user-driven 

factors (function, occupation, hobbies) being of highest importance to a clinician 

when prescribing partial hand prostheses, funding is a key component in the decision-

making process as it often drives the range of devices available for use. Results 

suggest that insurance may be the 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. Protocols and recommended practice for the 

provision of partial hand devices could improve and standardise the methods in 

which prescription is carried out in this field. The aims of the study were met, albeit 

with the limitation of a relatively small sample of participants which may not reflect 

the population as a whole.  

 

3.7 Chapter summary 
This Chapter investigated the experiences of clinicians involved in the prescription of 

partial hand prosthetic devices. Although user-centred 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 



71 

 

of tester or loaner units. Nonetheless, the sample size in this study cannot be said to 

be representative of the partial hand workforce as a whole. These findings informed 

the design of the next study described in Chapter 4, which aimed to explore clinical 

perspectives in greater depth using qualitative methods.  



72 

 

4 Study 3: /ƭƛƴƛŎƛŀƴǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƻŦ ǇŀǊǘƛŀƭ ƘŀƴŘ ǇǊƻǎǘƘŜǘƛŎ 
prescription ς focus group study 

4.1 Introduction 
Research conducted in Chapter 3 focused on investigating who prescribes partial 

hand prosthetic devices, outcome 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 examine decision-making to develop a tool to support 

partial hand prescription as shown in Figure 25. 

This Chapter presents Study 3, a qualitative investigation using focus groups to 

explore decision-making processes among clinicians who prescribe partial hand 

prostheses. This study built upon findings from Study 2 and aimed to delve further 

into decision-making from the perspective of clinicians.The objectives of the 

investigation were to gain understanding of factors which influence the selection of 

prostheses, experiences with selecting devices for end users and tools which may be 

used in practice. The study also aimed to gather opinions on a decision tool for 

prescription of partial hand prostheses. 

 



73 

 

 

FIGURE 25 ς FLOWCHART HIGHLIGHTING STUDY DESCRIBED IN CHAPTER 4 IN BLUE 
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4.2 Background 
 

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

and reasonable outcome (North 1968). It is the process of using a logical framework 

to analyse possible outcomes. This concept has been studied in depth by Synder, 

Bernard and Simon (Sociology Group 2020).  

The decision-making process is said to consist of two parts: deciding on the approach 

and then the process of implementing said approach. This process should take in to 

account the steps needed for implementation, implications, feasibility and desired 

outcomes. Decision-making takes place in everyday life, inside or outside of work, 

and can involve consequences ranging from trivial to life threatening. There are 

numerous decision-making 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. Styles which are 

frequently reported in a business leadership capacity - although relevant to many 

decision-making contexts - can include directive, analytical, conceptual and 

behavioural. Directive decision-making is quick and based on existing knowledge, 

whereas analytical decision-making involves methodical analysis of information and 

options before reaching a conclusion. Behavioural decision-making is more 

collaborative and can include the views of others, and conceptual decision-making 

considers other perspectives and out-of-the-box solutions (theMBAins 2023). 
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4.2.2 Decision-making in healthcare 
Evidence-based medicine is a means of combating the issue of uncertainty and 

variation between clinical treatment in individuals and across services. Moreover, 

clinical guidelines are a means of providing information to clinicians that can guide 

their practice in an approach which is standardised within their field (Kaplan and 

Frosch 2005). 

There are two types of decisions in healthcare: decisions made by professionals and 

decisions shared between professionals and patients or end users (Kaplan and Frosch 

2005). ¢ƘŜ ƭŀǘǘŜǊ Ƴŀȅ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ΨǎƘŀǊŜŘ ŘŜŎƛǎƛƻƴ-ƳŀƪƛƴƎΩΦ There is evidence to 

suggest that clinician preference may influence decision-making more than the 

requirements of the patient (Wennberg, Fisher et al. 2004).  

4.2.3 Shared decision-making 
Shared decision-making in healthcare is a process involving both the professional and 

patient to reach a joint decision about a treatment, intervention or prescription. The 

patient is part of the process and informed about the options and choices available 

to them (NICE 2021). This 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 decision-making process related to the medical specialism in order 

to facilitate the process of shared decision-making.  

4.2.4 Decision-making in prosthetics 
¢ƘŜ ǘŜǊƳ ΨŘŜŎƛǎƛƻƴ-ƳŀƪƛƴƎΩ ƛƴ ƘŜŀƭǘƘŎŀǊŜ ƻŦǘŜƴ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǎŜƭŜŎǘƛƴƎ ŀ 

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

In terms of prosthetics, decision-making may refer specifically to the process of 
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selecting a device for the end user. This term can also describe the process in which 

an end user selects device option(s) or chooses not to receive a prosthesis. 

Additionally, a study in lower limb prosthetics found that decision-making can also 

consider the rehabilitation process and prosthesis design (Anderson, 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  topic (Krueger 2015). They 

typically involve a small group of participants led by a facilitator who asks questions 

about a predefined research topic. These focus group discussions can take place 

online or in-person, 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 involved (George 

2023). Furthermore, focus groups can be used to gather evaluative feedback on what 

does or does not work well. Compared to one-to-one interviews, they offer a more 

natural and interactive setting that can enable richer thoughts and feelings to be 

captured through group discussion (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 or somewhere in between, known as semi-structured. Structured focus 

groups have a set agenda with questions almost always asked in the same way and 

do not deviate from the topic, whereas unstructured are more free-flowing 
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discussions. Semi-structured focus groups are in between structured and 

unstructured. In semi-structured focus groups, participants are asked open-ended 

questions which allows them to convey their opinions and feelings on the topic rather 

ǘƘŀƴ ΨȅŜǎΩ ƻǊ ΨƴƻΩ ǎǘȅƭŜ ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ŀǎƪŜŘ ƛƴ ǎurveys or structured sessions 

(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 employed in the survey study (Chapter 3). Participants 

in a focus group must be able to contribute to discussions and input their thoughts 

on the topic, which may not be guaranteed if drawn from a random sample, therefore 

convenience sampling can be carried out. Convenience sampling is a means of 

selecting participants who are suitably aligned with the project goals (Morgan, 

Krueger et al. 1998).  

The recommended number of participants for a focus group varies throughout 

literature, with some stating a typical size of five to eight (Krueger 2015), and others 

stating six to 10 (Morgan, Krueger et al. 1998), or rarely more than 12 (Wilkinson 

1998). Groups with fewer participants allow 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 participants have a high level 

of involvement or experience with the topic, the topic is convoluted and where 

recruitment factors are of concern (Morgan, Krueger et al. 1998). However, larger 

groups may offer more varied and diverse insights. 
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The typical number of focus group sessions used in this style of research is three to 

five. Nonetheless, there are 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 findings. This concept is known as data 

saturation ς a stage in thematic research where no new information, codes or themes 

are interpreted from data (Braun 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 encourage participation from those who may not be able 

to travel to an in-person session (Morgan, Krueger et al. 1998). Advantages of in-

person focus groups, however, include easier detection of and response to 

participant distress. Another advantage of in-person sessions is easier 

encouragement of less active participants through use of non-verbal cues (Lobe, 

Morgan et al. 2022). In-person focus groups are less likely to be impacted due to 

technical issues due to low-level technology typically required. 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 study was to investigate clinical perspectives from the workforce 

who prescribe partial hand prostheses. The objectives of the investigation were to 

gain understanding of factors which influence the selection of prostheses, 

experiences with selecting devices for end users and tools which may be used 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 semi-structured discussion guide (Appendix G) 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 questions. Questions were 

selected based on findings from the survey study described in Chapter 3 and the 

researchers drive to find out about decision-making in partial hand prosthetic 

prescription as no such literature existed at the time of study design. The questions 

in the discussion guide asked participants to share their experiences with selecting 

devices for end users, tools used in their practice and their opinions on whether a 

decision aid is desired and what it should look like. The discussion guide was reviewed 

by an external researcher, Sisary Kheng, who has experience in qualitative research 

studies in clinical and prosthetics settings, but was not 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 

agreement/disagreement as appropriate.  

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

Ethics Committee, University of Strathclyde (DEC.BioMed.2023.341).  

4.3.2 Focus group schedule development  
Two focus groups were conducted which 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 sessions. The sessions took place online using Zoom software 

on 31st August and 8th September 2023 and each lasted one hour. Participants were 

given session times to choose, or were allocated a session, based on availability. 

Participants were allocated groups to ensure that there were at least six and no more 

than 10 participants scheduled for each session. 

4.3.3 Piloting 
A pilot focus group was conducted online by the author (KC) and attended by Maggie 

Donovan-Hall (MDH) as well as two peers from the Centre for Doctoral Training in 

Prosthetics and Orthotics within similar research areas. The purpose of the pilot 

session was for the author to 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 and self-identified as clinicians who currently 

prescribe, or have prescribed, partial hand prostheses. The inclusion criteria were as 

follows: currently works, or has worked within the past five years, in the field of 

partial hand prosthetics, experienced in prescribing partial hand prosthetic devices, 

either alone or in conjunction with colleagues, able to take 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 provided contact details in Study 2 (Appendix H). This 

approach was taken as these individuals met the eligibility criteria and had 

demonstrated interest in the topic through completing the survey.  

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

(Appendix I) 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 through an E-bulletin 

to members. This organisation 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 their 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 (Appendix J). The PIS was sent to 

a total of 35 potential 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 forms were 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 sessions. Participation was 

voluntary and no monetary incentive was provided for taking part.  
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4.3.6 Protocol 
Focus group transcripts were downloaded from Zoom and pseudo-anonymised. Data 

were pseudo-anonymised to enhance the security of the personal data obtained from 

the participants, encourage participation by sharing personal experiences while 

safeguarding participants so they are not identified by any resulting publications. This 

was carried out by replacing each participantsΩ name with a code. Pseudo-

anonymisation was selected over anonymisation as the researchers were present in 

the focus groups. There was a need to identify speakers from audio or video 

recordings in order to prepare the data for analysis. Therefore, if the data were 

completely anonymous, the researchers would have had to outsource facilitators to 

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. No identifiable data were retained for data analysis or dissemination. 

4.3.7 Data analysis 
Data analysis was carried out by the author (KC) and findings cross-checked with two 

other researchers MDH and Sarah Day (SD); one of whom was present at the sessions 

and the other watched the video recordings. Analysis was carried out using NVivo ς 

a software used for qualitative and mixed-methods research (NVivo 2025). NVivo is 

said to increase organisation of data, efficiency and may increase rigour of coding 

(Braun 2013). NVivo was used for analysis of unstructured text, audio and video data 

collected from the focus group sessions. Thematic analysis was performed by means 

of an inductive, data-driven approach ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ .Ǌŀǳƴ ŀƴŘ /ƭŀǊƪŜΩǎ six step 
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process for reflexive thematic analysis (Braun and Clarke 2006). The six step process 

is outlined in Figure 26. 

 

FIGURE 26 - FLOWCHART OF BRAUN AND CLARKE'S SIX STEP PROCESS 

4.3.7.1 Step 1 ς Familiarisation phase 

The familiarisation step was incorporated into the transcription process. Transcripts 

were downloaded from Zoom then formatted in Microsoft Word and pseudo-

anonymised by providing a participant number. 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 repeated listening of discussions took 

place which encouraged familiarisation. The transcripts were reviewed again to 

ensure they were anonymous and no reference to ǇŀǊǘƛŎƛǇŀƴǘǎΩ names were included 

in text.  

4.3.7.2 Step 2 ς Coding phase 

Transcripts were reviewed line by line and items of interest to the research topic were 

identified. Initial codes were created for each item of interest. Figure 27 displays a 

screenshot of this phase taken from NVivo software. 

Familiarisation phase

Coding phase

Generating initial themes

Reviewing themes

Defining and naming themes

Writing up
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FIGURE 27 - SCREENSHOT OF NVIVO SOFTWARE DURING CODING PHASE 
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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 

ƛƴǘŜǊǇǊŜǘ ƻǳǘ ƻŦ ŎƻƴǘŜȄǘ όƛΦŜΦ ΨŎƭƛƴƛŎƛŀƴ ƳƻǊŀƭǎ ƛƴ ƴƻǘ ill-ǇǊŜǎŎǊƛōƛƴƎΩύ ŀƴŘ ǘƘŜǊŜ ǿŜǊŜ 

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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TABLE 8 - FIRST-ORDER CODES 

  

Codes  

1 : body image 28 : outcome measures 

2 : clinic environment and practices 
29 : partial hand has more considerations 
than upper limb 

3 : clinician experience and knowledge 30 : patient attitude to adopting a device 

4 : clinician morals in not ill-prescribing 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 : decision-making 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 

18 : insurance type 45 : shift in patients ideas of aesthetics 

19 : 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 

24 : team based approach to prescription 51 : talking to patients 

25 : trust 52 : trusting the clinician 

26 : objectivity 53 : understanding patient expectations 

27 : osseointegration 54 : value in a decision-making tool 
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4.3.7.3 Step 3 ς Generating initial themes 

Initial codes that related to each other, and patterns in the data, were grouped to 

generate initial themes. CƻŘŜǎ ǎǳŎƘ ŀǎ ΨƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅΩΣ ΨƛƴǾƻƭǾƛƴƎ ǎǳǇǇƻǊǘ ƎǊƻǳǇ ƛƴ 

ǇǊƻŎŜǎǎΩ ŀƴŘ ΨƛƴǾƻƭǾƛƴƎ ǇŀǘƛŜƴǘ ƛƴ ǇǊƻŎŜǎǎΩ ǿŜǊŜ ƎǊƻǳǇŜŘ ǘƻƎŜǘƘŜǊ ǳƴŘŜǊ ǘƘŜ ǘƘŜƳŜ 

ƻŦ ΨǘŜŀƳ-ōŀǎŜŘ ŀǇǇǊƻŀŎƘΩΦ DǊƻǳǇƛƴƎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ ŀƭƭ ŎƻŘŜǎ that were deemed 

suitable, with some codes appearing under multiple themes. At this stage, it was clear 

that some codes should be discarded as they were not related to the research 

question and did not appear frequently enough in the data. This step resulted in the 

generation of 12 initial themes as shown in Table 9.   

TABLE 9 - INITIAL THEMES 

 

 

4.3.7.4 Step 4 ς Reviewing themes 

Initial themes were compared against the data to assess if they represented the data. 

This step involved looking at transcripts and codes as done in previous steps, but with 

consideration of the initial themes. First-order codes were reduced to second-order 

Initial themes 

Complexity of partial hand 

Shared decision-making 

Education 

Aesthetics 

Trust 

Prescribing for the individual  

Team-based approach 

Methods of prescription vary 

Expectations 

Financial considerations 

Exploring multiple device options 

Usefulness of a decision-making tool 
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codes through combining together in NVivo as parent and child codes. The review 

process was iterative and generated themes were reconsidered using transcripts, the 

updated codebook, and with reference to the initial themes. Potential subthemes 

were considered at this point as the themes were reduced (Table 10). Codebook 

version 2 was cross-checked by assessing the number and quality of references 

associated to each code. This process indicated whether the themes generated were 

backed up by quality evidence in the data and no strong pattern or theme was 

ignored. In addition, a set of overarching questions (Jones 2022) were used to assess 

codebook version 2 and themes:  

¶ Do the themes make sense? 

¶ Does the data support the themes? 

¶ Is the theme too broad or too narrow? 

¶ If themes overlap, are they really separate themes? 

¶ Are there themes within themes? 

¶ 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 presence of 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 subthemes required revision to align the evidence 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 supported each 

theme, and to ensure no key patterns had been overlooked. 
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TABLE 10 - INITIAL THEMES AND SUBTHEMES 

Initial themes Subtheme 

Shared decision-making 

 

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 prescription process 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 ς Defining and naming themes  

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 were re-read in full. All relevant 

quotations had already been extracted, and it was confirmed that no additional 

quotes were overlooked. Themes were found to be valid, coherent, distinct and 

comprehensive. Therefore, themes and subthemes at this stage were defined as final 

(Table 11). Following this re-reading, 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 Figure 28. 
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TABLE 11 - FINAL THEMES AND SUBTHEMES 

Final themes Subtheme 

Shared decision-making 

 

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 

Multidisciplinary Team based approach 

Rehabilitation journey 

Involving other patients 

Complexity of partial hand prescription  Weighing up pros and cons 

Prescribing more than one device 

Each case is unique 

Variations in practice 

Funding 
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FIGURE 28 - THEMATIC MAP OF THEMES AND SUBTHEMES 
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4.3.7.6 Step 6 ς Writing up   

Writing up involved selecting the most relevant quotes extracted from transcripts 

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

group discussions could be constructed.  

4.3.8 Quality control 
A two-day external NVivo training course titled Ψ/ƻƳǇƭŜǘŜ b±ƛǾƻ ¢ǊŀƛƴƛƴƎ ŦƻǊ 

²ƛƴŘƻǿǎΩ (Elizabeth Training) was carried out by the author to ensure the software 

could be used effectively and correctly in preparation for data collection and analysis 

(Appendix K). The author generated initial codes and themes then consulted with 

other researchers on the findings throughout the iterative process of generating 

results. 

4.4 Results 
A total of 13 participants took part in the study ς eight of whom took part in the first 

group session and the remaining five in the second session. Six participants did not 

attend the session despite confirming via consent form submission. Participants 

indicated having experience working in the field of partial hand prosthetics in the 

following countries: US (n=6), Canada (n=2), UK (n=1), Ireland (n=1), South Africa 

(n=1), UAE (n=2) and Sweden (n=1). One participant noted working in both the UAE 

and South Africa. Most participants were actively working in the field and one was 

retired. Participant occupations included prosthetist, therapist, consultant and 

technician. 

Five themes and associated subthemes were generated. Themes are summarised in 

Table 12. 
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TABLE 12 - THEMES AND SUBTHEMES AS PRESENTED IN RESULTS 

Themes and subthemes 

Theme 1: Shared decision-making 

Subthemes: 

(1.1) Giving the patient autonomy 

(1.2) Communication  

(1.3) Physical samples 

(1.4) Trust 

Theme 2: Education  

Subthemes: 

(2.1) Educating the patient 

(2.2) Educating the workforce 

Theme 3: Patient expectations 

Subthemes: 

(3.1) Understanding patient expectations 

(3.2) Managing patient expectations 

(3.3) Using patient goals as an outcome measure 

Theme 4: Multidisciplinary  

Subthemes: 

(4.1) Team-based approach 

(4.2) Rehabilitation journey 

(4.3) Involving other patients  

Theme 5: Complexity of partial hand prescription 

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 ς Shared decision-making 
The participants in this study were unified in their view of the importance of shared 

decision-making in prescription of partial hands.  

4.4.1.1 Subtheme 1.1 ς Giving the patient autonomy 

Participants described strategies that supported patient autonomy by relating the 

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.    

 ά!ƴŘ L ƭƛǎǘŜƴ ōǊƛŜŦƭȅΣ ŀƴŘ L ǎǘŀǘŜΥ Ψlet's think about this as purchasing a large 

item, like a car or a houseΧȅou want to get what's best for youΧ ǎo let's talk 

ŀōƻǳǘ ȅƻǳΦέ ς P1.6 

ά¢ƘŜȅ Ŏŀƴ ŎƻƴƴŜŎǘ ǿƛǘƘ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ǘƘŜȅ ǇŜǊŎŜƛǾŜ ŀǎ ǘƘŜƛǊ ƻǿƴ ƴŜŜŘέ - P1.3 

Participants also noted the responsibility of the patient in recognising their needs and 

being active in the decision-making process.  

άIf they [want to] put a toothbrush on it it's their choice, you know. I cannot 

decide what's best for them, and that's the person's responsibility to pursue 

ǘƘŜ ǊƛƎƘǘ ǘƘƛƴƎΦέ - P1.5 

4.4.1.2 Subtheme 1.2 ς Communication  

Communication was a common discussion topic raised by participants. In addition to 

encouraging autonomy, participants indicated that communication is vital 

throughout follow-up procedures, such as evaluation and measuring outcomes. 

άΧǘƘŜȅϥǊŜ ƭƛƪŜ ΨL ƧƻƛƴŜŘ ōŀƴŘ and I [want to] Ǉƭŀȅ ǘƘŜ CǊŜƴŎƘ ƘƻǊƴΩ ŀƴŘ ȅƻǳϥǊŜ 

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 say: Ψthis is working, this is notΩέ -P1.1 

Nonetheless, participants discussed the importance of providing accurate and 

appropriate communication. There is potential to hinder the patient by presenting 

unrealistic, unachievable or unattainable ideas if you are not cautious with how you 

deliver. 

άȅƻǳ ƘŀǾŜ ǘƻ ōŜ very careful [with] when and how you present [patients] with 

ǘƘƛƴƎǎ ōŜŎŀǳǎŜ ǘƘŜȅϥƭƭ Ǌǳƴ ǿƛǘƘ ƛǘέ - P1.4 

4.4.1.3 Subtheme 1.3 ς Physical samples 

To support decision-making, 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 informed choices.  

άƳƻǎǘ ǇŜƻǇƭŜ ǘƘŀǘ ŀǊŜ ŎƻƳƛƴƎ ƛƴ ƘŀǾŜ ƴŜǾŜǊ ƛƴǘŜǊŦŀŎŜŘ ǿƛǘƘ ǇǊƻǎǘƘŜǘƛŎǎ ōŜŦƻǊŜ 

so they have ZERO idea what we're saying. So, having photos helps, but having 

ǘƘƛƴƎǎ ǘƻ ǘƻǳŎƘ ŀƴŘ ƘƻƭŘΣ ǊŜŀƭƭȅ ƘŜƭǇǎΦέ ς P1.1 

άǘƻ ǎŜŜ ŀƴŘ ƘŀǾŜ ǘƘŀǘ ƘŀƴŘǎ-on ŜȄǇŜǊƛŜƴŎŜ ƛǎ ǊŜŀƭƭȅ ŎǊƛǘƛŎŀƭέ ς P1.2 

Participants also noted that the characteristics of physical samples closely align with 

real-life experiences patients will encounter after receiving a prosthesis.  The 

opportunity to interact with tactile models was seen as essential in preparing patients 

for the sensory and functional realities of using the device: 
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 άthe decision-making process is a lot better if it's tactile, at the end of the 

ŘŀȅΣ ƛǘϥǎ ƎƻƛƴƎ ǘƻ ōŜ ŀ ǘŀŎǘƛƭŜ ǊŜǇƭŀŎŜƳŜƴǘέ ς P2.1 

4.4.1.4 Subtheme 1.4 ς Trust 

Trust emerged as a key component of shared decision-making.  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. 

 άif you include them in the decision-making process then they'll, you know, at 

ƭŜŀǎǘ ǘƘŜȅ ǳƴŘŜǊǎǘŀƴŘ ǿƘŜǊŜ ŜǾŜǊȅǘƘƛƴƎϥǎ ŎƻƳƛƴƎ ŦǊƻƳέ ς P2.4 

Trust was described as being important to many of the participants in the decision-

making process. Trust was discussed in terms of trusting that the device selected is 

appropriate for the user. It was noted that it is important but can be difficult to 

establish trust with all parties. 

άƻƴŜ ƻŦ ǘƘŜ ǘƘƛƴƎǎ ǘƘŀǘ L ǘƘƛƴƪ ǿŜ ŦƛƴŘ ŎƘŀƭƭŜƴƎƛƴƎ ǿƛǘƘ ŀƴȅ ǊŜƭŀǘƛƻƴǎƘƛǇΣ 

whether it's with the patient, with the physician, with a with a payer is that 

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

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

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

ς P1.3 
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4.4.2 Theme 2 ς 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, patient education was discussed as being valuable and necessary. Participants 

talked about patients not knowing what is available for their level of amputation. 

Moreover, advertisements and social media were raised as platforms that could 

educate or mis-educate a patient. 

ά!ƴƻǘƘŜǊ ǘƘƛƴƎ L ǘƘƛƴƪ ǿŜ ƴŜŜŘ ǘƻ ǾŀƭǳŜ ƛǎ ǇŀǘƛŜƴǘ ŜŘǳŎŀǘƛƻƴΣ ōŜŎŀǳǎŜ ŀ ƭƻǘ ƻŦ 

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 

work ŦƻǊ ǘƘŜƳΣ ōǳǘ Ƴŀȅ ƳŀȅōŜ ƛǘ ǿƻǳƭŘƴϥǘέ ς P2.2 

 

Education was seen as being beneficial in terms of providing knowledge about 

prosthetic technology. Participants talked about education being required for the 

patient in terms of managing their expectations after being exposed to devices. 

ά{ƻ ƛǘϥǎ [a] full scale education effort to make sure that they understand what 

ǘƘŜ ŘŜǾƛŎŜǎ Ŏŀƴ ŀƴŘ Ŏŀƴƴƻǘ ŘƻΦέ ς P1.3 

4.4.2.2 Subtheme 2.2 - Educating the workforce 

As well as the patient, the workforce was highlighted as in need of education. As well 

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. 

άaŀƴȅ ƘŀƴŘ therapists are unaware of the different brands, the different 

options, and what they can do. So there's a gap for the therapist side that 

needs to be filled, but then, if the therapist doesn't know, the patient certainly 

doesn't know. So both people need the education and the understanding so 

ǘƘŀǘ ŀ ƎǊŜŀǘ ƳŀǘŎƘ Ŏŀƴ ōŜ ƳŀŘŜΦέ ς P1.5 

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 understanding of the role another professional, such as a prosthetist or therapist, 

plays throughout prescription and rehabilitation is necessary. 

άL Ŏŀƴϥǘ ǎǘǊŜǎǎ ŜƴƻǳƎƘ Ƙƻǿ ƛƳǇƻǊǘŀƴǘ ƛǘ ƛǎ ŦƻǊ ǘƘŜ ǇǊƻǎǘƘŜǘƛǎǘ ǘƻ ƘŀǾŜ ǘƘŜ 

adequate background to even begin this conǾŜǊǎŀǘƛƻƴ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǘƘŜǊŀǇƛǎǘέ 

ς P1.2 

In addition, surgeons were identified as a key member of the partial hand prosthetic 

workforce who also require education. Participants recognised that surgeons may 

not be aware of the options available to someone with partial hand amputation, and 

therefore unaware of the role they play in determining the prosthetic options 

available to the patient. 

άƘŀƴŘ ǎǳǊƎŜƻƴǎ ŀǎ ǿŜ ŀƭƭ ƪƴƻǿ ŎƭŜŀǊƭȅΣ Řƻ ƴƻǘ ƘŀǾŜ ŀ ƭƻǘ ƻŦ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘƘƛǎΣ 

ŀƴŘ ǘƘŜȅ ƴŜŜŘ ǘƻ ōŜ ŜŘǳŎŀǘŜŘέ ς P1.2 
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ά[Surgeons] certainly need to be aware of [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 optimise what's 

appropriate for the patient unless the surgeon is doing the appropriate 

ǎǳǊƎŜǊȅΦέ ς P1.2 

4.4.3 Theme 3 ς Patient expectations 

When discussing the prescription procedure, participants often discussed the impact 

of patient expectations on their professional choices as well as the outcomes 

experienced 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 prescription.  

4.4.3.1 Subtheme 3.1 ς 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 who self-fund 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 satisfaction. 

 άфл҈ ƻŦ ƻǳǊ ǇŀǘƛŜƴǘǎ ŀǊŜ ŎŀǎƘ ǇŀȅƛƴƎ ǎƻ ǘƘŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ǘƘŜ ƻǳǘŎƻƳŜǎ 

ƴŜŜŘ ǘƻ ƳŀǘŎƘέ ς P2.1 

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, with some patients being attracted to more of a robotic look 

than a realistic appearance.  

άsomeone might find more value in an entirely non-functional, prosthetic MCP 

5ǊƛǾŜǊ ŀǎ ǘƘŜȅ ǿƻǳƭŘ Řƻ ƛƴ ŀ ŎƻǎƳŜǘƛŎ ǎƛƭƛŎƻƴ ŦƛƴƎŜǊέ ς P2.4 

Patients also reported that cultural attitudes can strongly influence aesthetic 

preferences, which in turn can limit acceptable device options. Understanding these 

preferences early in the process allows professionals to rule out prescriptions that 

patients are unlikely to accept. 

 άǎƻƳŜ ŎǳƭǘǳǊŜǎ ǿƛƭƭ ƴƻǘ ǘƻƭŜǊŀǘŜ ŀ ŘŜǾƛŎŜ ǘƘŀǘ ƭƻƻƪǎ ƻōǾƛƻǳǎΣ ŀƴŘ ƻǘƘŜǊǎ 

ǿƻǳƭŘƴϥǘ ǘƻƭŜǊŀǘŜ ƘŀǾƛƴƎ ŀ ŘŜǾƛŎŜ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ǘǊȅƛƴƎ ǘƻ ƘƛŘŜέ ς P1.3 

Despite understanding 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. However, 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. 

ά[Patients] might say: ΨI absolutely want my hand to look like a handΩΣ and then 

as you start describing that, then 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 don't bendΧ your cosmetic level 

ƛǎ ƎƻƛƴƎ ǘƻ ŘǊƻǇ ǾŜǊȅ ǉǳƛŎƪƭȅΦέ -P1.3 
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4.4.3.2 Subtheme 3.2 ς Managing patient expectations 

Patient expectations must be managed to provide a satisfactory outcome. As 

previously mentioned, communication is a key parameter in the decision-making 

process that can drive appropriate conversations around what to expect from a 

prosthetic device. 

άƘŜƭǇƛƴƎ [patients] understand that this isn't a replacement of the hand and 

helping us, at least, set the table on having a good discussion with the personΧ 

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

ƳŜŜǘ ǘƘŜƛǊ ŜȄǇŜŎǘŀǘƛƻƴǎέ ς P1.4 

Participants also noted managing patient expectations by under-promising outcomes 

which ultimately negates risk of disappointment or upset. 

άLϥƳ Ŏƻƴǎǘŀƴǘƭȅ ǳƴŘŜǊ ǇǊƻƳƛǎƛƴƎ ŀƴŘ ƻǾŜǊ ŘŜƭƛǾŜǊƛƴƎΦ !ǎ ǎƻƻƴ ŀǎ ȅƻǳ ǘǳǊƴ ǘƘŀǘ 

around and you over and over promise and under deliver, there's 

ŘƛǎƎǊǳƴǘƭŜƳŜƴǘΦέ ς P2.1 

In addition, participants acknowledged that the internet portrays devices with 

unrealistic expectations and this is important to address with patients. 

άThe one REAL ingredient I think that's important for anyone in this space is to 

align their expectations with realistic expectations, with 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 

ǎƻƳŜǘƛƳŜǎ ƛǎ ƴƻǘ ŀǎ ǊŜŀƭƛǎǘƛŎΦέ  - P1.2 

 



105 

 

Relating device prescription to other activities was noted, again with the car purchase 

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

responsibilities associated with prosthetic device acquisition. Informing the patient 

that replacements, failures, and maintenance 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 in the future as a prosthesis user. 

ά[Patients] understand that there, or at least, I explained to them, just like 

maintaining a car - you're going to have maintenance issues, you're going 

need to replacements, and many of them (almost all of them) are totally 

ǎǳǊǇǊƛǎŜŘΦέ ς P1.6 

 

4.4.3.3 Subtheme 3.3 ς Using patient goals as an outcome measure 

When considering success and satisfaction, participants considered this as something 

specific to the patient. Sometimes, it is as simple as in-clinic assessments not being a 

true representation of the real world. Patient goals can be used as an outcome 

measure to assess success or satisfaction. 

άLϥǾŜ ƘŀŘ ǇŀǘƛŜƴǘǎ ǘƘŀǘ ŦǳƴŎǘƛƻƴ ŀƳŀȊƛƴƎƭȅΦ ¢ƘŜȅ ǊŜŀƭƭȅ Řƻ ǿŜƭƭ ƻƴ ǘƘŜ ǘŜǎǘ ŀƴŘ 

we're having a little celebration. We go out for a beer in the evening, and I see 

how they struggle to eat directly like a piece of barbecuing. You take these 

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

ǿƻǊƭŘ ǘƘƛƴƎǎ ŀǊŜ Ƨǳǎǘ ŘƛŦŦŜǊŜƴǘΦέ ς P2.1 
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¢ƻ ŜƴǎǳǊŜ ŎƘŀƴŎŜ ƻŦ ǇŀǘƛŜƴǘ ǎŀǘƛǎŦŀŎǘƛƻƴΣ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ Ŏŀƴ ŎƻƴǎƛŘŜǊ ǘƘŜ ǇŀǘƛŜƴǘΩǎ 

goals before the prescription. For some patients, they may want to return to one 

specific task, for example. 

άƛŦ ǘƘŜ ǇŀǘƛŜƴǘϥǎ ƭƛƪŜ ΨI don't care about anything, all I want to do, the only thing 

I care about, I want to be able to go fishing againΩΧ ¢ƘŜƴ ǘƘŀǘΩǎ ȅƻǳǊ ƻǳǘŎƻƳŜ 

ƳŜŀǎǳǊŜΦέ ς P2.4 

 

4.4.4 Theme 4 ς 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 4.1 ς Team-based approach  

Some participants noted that they work as a team in prescription and assessment, as 

well as making decisions. 

άǿŜ ǿƻǳƭŘ ŀƭǿŀȅǎ ǎŜŜ ǘƘŜ ǇǊƛƳŀǊȅ ǇŀǘƛŜƴǘǎ ŀǎ ǇŀǊǘ ƻŦ ƻǳǊ ƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ ǘŜŀƳ 

like it was kind of every three months we had a meeting with them and discuss stuff 

tƘŜǊŜέ ς P2.4 

ά²Ŝ ƘŀǾŜ ǘƻ ƎŜǘ ǘƘŜ ŀƎǊŜŜƳŜƴǘ ƻŦ ǘƘŜ ǘŜŀƳέ ς P2.3 

In a team-based approach, one participant indicated the importance of clear 

communication so the patient is given clear communication based off team 

discussions.  
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άL ǘƘƛƴƪ ǿŜ ƘŀǾŜ ǘƻ ōŜ ǾŜǊȅ careful about, and make sure that we're tagging 

appropriately with, the OT or the prosthetist, because sometimes we don't 

ŀƭǿŀȅǎ ǊŜƭŀȅ ǘƘŜ ǎŀƳŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ŜƴŘ ǳǎŜǊΦέ ς P1.4 

4.4.4.2 Subtheme 4.2 ς Rehabilitation journey 

There are many different people involved in rehabilitation for someone who has 

undergone partial hand amputation. Professions including social work were noted as 

important in the journey. 

άa reality that I think brings in the surgeon, the [physician], the prosthetist, the 

therapist, the rehabilitation nurse, the social worker, and then obviously the 

ǇŀǘƛŜƴǘΦέ ς P1.2 

άǿŜ ŀƭǎƻ ǿƻǊƪ ǿƛǘƘ ŀƴ ŀƳǇǳǘŜŜ ŎƭƛƴƛŎ ƻǳǘ ƻŦ ƻǳǊ ǊŜƎƛƻƴŀƭ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƘƻǎǇƛǘŀƭΣ 

[physicians], physios, occupational therapists [are] working on the whole teams 

there.έ ς P2.2 

 

4.4.4.3 Subtheme 4.3 ς 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 approach was seen as a positive 

method by participants. 

άƛŦ ƛǘϥǎ ǇƻǎǎƛōƭŜ ǘƻ ƛƴŎƭǳŘŜ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǘƻ ƳŜŜǘ ǿƛǘƘ 

another individual who has been fit with a similar device - that is very, very 

ƘŜƭǇŦǳƭέ ς P1.2 
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More specifically, meeting other patients can expose the individual to limitations and 

set expectations. 

άƛŦ ǇƻǎǎƛōƭŜΣ ƘŀǾŜ ǘƘŜƳ ƳŜŜǘ ŀƴƻǘƘŜǊ ŀƳǇǳǘŜŜΣ ǘƘŀǘϥǎ ǳǎƛƴƎ ǘƘŀǘ ŘŜǾƛŎŜ ǎƻ ǘƘŜȅ 

Ŏŀƴ ǎŜŜ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎέ ς P2.1 

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

could be brought into the team to aid the decision-making process. 

άTwo 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 the decision-making process for 

ǘƘŜƳ ǘƻ ōŜ ŀƭƛƎƴŜŘ ŀƎŀƛƴ ǿƛǘƘ ǊŜŀƭƛǎǘƛŎ ŜȄǇŜŎǘŀǘƛƻƴǎΦέ ς P1.2 

4.4.5 Theme 5 ς Complexity of partial hand prescription 

Participants discussed how complex partial hand prescription can be for a number of 

reasons including, but not limited to, various presentations, user expectations, device 

limitations and funding. 

4.4.5.1 Subtheme 5.1 ς Weighing up pros and cons 

Participants discussed weighing up pros and cons of devices to enable realistic 

expectations to be set. They suggested comparing different types of device, such as 

myoelectric versus body powered, to educate the patient on how the device 

functions. 

άIt's not just the category education, but the pros and the cons of each one of 

those, and the realistic expectations of how do these different devices actually 

ŦǳƴŎǘƛƻƴ ƛƴ ŜǾŜǊȅŘŀȅ ƭƛŦŜΚ bƻǘ Ƨǳǎǘ Ƙƻǿ Řƻ ǘƘŜȅ ƭƻƻƪ ƻƴ ǇŀǇŜǊΦέ  - P1.3 
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άTry and show them [the] performance of a body power device versus a 

myoelectric device ς  what ǘƘŜ ǇǊƻǎ ŀƴŘ Ŏƻƴǎ ƻŦ ŜŀŎƘ ƛǎΦέ ς P2.1 

Showing the different options that exist was also suggested as a way to weigh up 

pros and cons.  

ά²ƘŜǘƘŜǊ ƛǘϥǎ ŀ ǇŀǎǎƛǾŜ ŘŜǾƛŎŜΣ ƻǊ ƛŦ ƛǘϥǎ ŎƻǎƳŜǘƛŎΣ ƻǊ ƛŦ ƛǘϥǎ ŀ ŦǳƴŎǘƛƻƴŀƭ ƘƛƎƘ 

activity, activity specific, myoelectric, give [patients] a baseline understanding 

of all the category of options that are available and then show them some 

examples with patƛŜƴǘǎ ǳǎƛƴƎ ǘƘŜƳΦέ -P1.3 

άL ǎǘǊƻƴƎƭȅ ōŜƭƛŜǾŜ ƛƴ ǎƘƻǿƛƴƎ ǘƘŜ ƻǇǘƛƻƴǎ ǘƘŀǘ ŜȄƛǎǘΦέ ς P1.2 

4.4.5.2 Subtheme 5.2 ς Prescribing more than one device 

Participants recognised that not one device can provide solutions for the patient and 

often they will require multiple devices for their needs. They recognised that 

additional devices can be prescribed later in the rehabilitation journey. 

άƴƻǘ ƻƴŜ ŘŜǾƛŎŜ Ŏŀƴ Ŏŀƴ ǊŜǇƭŀŎŜ ŀƭƭ ƻŦ ǿƘŀǘ ŀ ƘǳƳŀƴ ƘŀƴŘ Ŏŀƴ ŘƻΦ {ƻ ǘƘŀǘ 

being saidΧstarting with one and giving the patient the confidence that this is 

the one that's going to get you to your goals the fastest and the most 

efficiently, and then you may need to add on those additional options later on 

Řƻǿƴ ǘƘŜ ǊƻŀŘέ ς P1.3 

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 ideal-world scenario. However, 

it was reiterated that multiple devices are often needed for different presentations 

or needs.  
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άbƻōƻŘȅ Ŏŀƴ ǊŜŎŜƛǾŜ ƻƴŜ ŘŜǾƛŎŜ. Every amputee deserves, in the perfect world, 

to get several devices because they are functional, specific, the hand is multi 

functional [and] you can't expect a single device to to meet all their needs. 

They need activity specific devices. They need climate specific devices. They 

have different temperature of radiations, they have different sensations, they 

depending on what sport, what recreation, where they do itΧƛn the perfect 

world they need all those devicŜǎΦέ ς P2.1 

 

4.4.5.3 Subtheme 5.3 ς 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 creative with designs and prescriptions. 

Nonetheless, this was caveated with the fact that it makes it difficult to generalise 

and therefore work can be experimental.  

άThe challenging thing with partial hands is that every presentation is so 

unique and different. And that's what makes it so fun, but also really hard to 

create a generalisŀǘƛƻƴΦέ  ς P1.1 

ά9ǾŜǊȅ ǇŀǊǘƛŀƭ ƘŀƴŘ ƛǎ ŘƛŦŦŜǊŜƴǘΦά ς P1.7 

άEverybody enjoys the partial hand fitting because there's not two partial 

hands that look the same, and that creates an opportunity for us to be 

adventurous. That's great. It gives us a lot of satisfaction as cliniciansΧōut for 
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the patients it can be often frustrating because we're experimenting 100% of 

ǘƘŜ ǘƛƳŜέ ς P1.3 

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.  

ά[In] manufacturing below elbow prostheseǎΧyou have the socket and you 

have a hand, and you have so many myoelectric hands. But in the partial hand 

ŦƛŜƭŘΣ ȅƻǳ ƴŜŜŘ ŜȄǇŜǊƛŜƴŎŜΦ ¢Ƙŀǘ ƛǎ ƛƳǇƻǊǘŀƴǘΦέ ς P1.7 

 

4.4.5.4 Subtheme 5.4 ς 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 

involved in the full pathway from amputation to rehabilitation.  

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

usually discussions with [physicians] but a surgeon (as far as I know)  would 

never do a surgery, and then say ΨIŜȅΣ Ŧƛǘ ǘƘƛǎ ǇŜǊǎƻƴ ǿƛǘƘ ǘƘƛǎ ŘŜǾƛŎŜΩ ƻǊ ŀƴ h¢ 

ǿƻǳƭŘ ƴŜǾŜǊ Řƻ ŀƴ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ǘƘŜƴ ǎŀȅ ΨIŜȅΣ Ŧƛǘ ǘƘƛǎ ǇŜǊǎƻƴ ǿƛǘƘ ǘƘƛǎ 

ŘŜǾƛŎŜΩΦέ ς P1.1 

άThere wouldn't really be much input from any sort of multi-disciplinary team 

ŀǇǇǊƻŀŎƘΦ ώ¦Yϐέ ς P2.4 
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Variations in practice across the globe can also come down to the environment in 

terms of resources, which impacts the decision made by the clinician.  

ά{ometimes the environment in which you find yourself, the availability of the 

technology, the equipmentΧ limits you in your decision-making when it comes 

to partial [hand] ŘŜǎƛƎƴΦέ ς P1.8 

 

4.4.5.5 Subtheme 5.5 ς 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.  

άOnce we figure out what kind of funding we have in place then we'll start 

asking the client what their goals are. We also take into consideration, 

obviously the injuryΧ Ƙƻǿ ōŀŘ ƛǎ the injury, what devices are available for the 

level of communication, and then collectively with the client we'll make a 

decision on what is going to be best for their lifestyleΦέ ς P2.2 

Funding can limit what is possible to prescribe and this can be due to the country in 

which the patient and clinician are based and associated healthcare practices specific 

to the geographical area. 

άIt might be possible to do an activity specific one as well as a day to day ΧΦ 

ŀƴŘ ƛƴ ǎƻƳŜ ǇƭŀŎŜǎ ƛǎ ƴƻǘΦέ ς P2.4 

άit's not that someone might or might not have funding, because it's within 

the NHS, ōǳǘ ǿŜ Ŏŀƴ ƻƴƭȅ ŀŎŎŜǎǎ ŎŜǊǘŀƛƴ ǇǊƻŘǳŎǘǎέ ς P2.3 
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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 hold higher standards for the product and service. 

[on cash paying patients] ά!ǘ 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 everything. ς P2.1 

 

4.5 Discussion 

Focus group sessions generated interesting discussions between experienced 

clinicians across the globe. From the findings and participant discussions, it can be 

said that a decision aid for partial hand prescription in the form of a shared decision 

aid may be valued and welcomed in practice. The positive feedback and interaction 

from participants solidified the need for such a tool to support both clinicians and 

users alike. This intertwines with the themes of education and patient expectations, 

as such an aid may address some shortcomings seen by the participants. For example, 

a shared decision aid could set expectations prior to prescription and educate the 

patient on the devices available. Further, this could benefit the workforce that 

participants recognised as needing education as they would have an informative aid 

and guideline for use in their practice. A shared decision aid also may enable patient 

autonomy with the individual able to understand the reason for their prescription 

and have their say on the device prescribed.  
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The multidisciplinary theme throughout discussions highlighted that there are 

various perspectives that should be accounted for when developing a decision aid for 

prescription. Various people, including surgeons, therapists, social work and the 

patient, are all involved in the prescription process. Rehabilitation and training should 

also be considered at the prescription stage. Despite multidisciplinary working being 

a positive theme and many professions recognised 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 practice, and the need for multiple devices to fulfil patient 

needs, participants also made 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 of limb 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 made. Despite being complex, 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 generally shared across both groups despite geographical 

differences. Participants voiced their experiences, opinions and ideas about partial 

hand prosthetic prescription. In addition, participants made use of the chat function 

during the focus group sessions to affirm 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 discussed. The study highlighted the need for shared decision-making, 

education across the board and recognition for patient expectations. While themes 

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

patients may relate to managing expectations, which could feed into 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 information on where participants 

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

their network. 

NVivo software was temperamental at times during the study causing crashes and 

work to be lost early on in the project. This meant that some time at the beginning of 

the data analysis period was spent on troubleshooting rather than data analysis itself. 

However, this issue was rectified and did not impact data analysis after the coding 

phase. No personal data except contact details were collected from participants 

during the recruitment phase. This meant that FG1 was predominantly made up of 

people who work in the United States. FG2 was more mixed. Not knowing this 

information meant that participants were allocated to groups based on 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 similar. Nonetheless, both sessions 

provided similar outcomes and the themes and subthemes generated were present 

across both sessions. Collecting personal or demographic data may have allowed 

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

One researcher (KC) conducted the complete initial coding and generation of themes. 

This could have introduced bias, however, coding and themes were cross-checked 

with other researchers SD and MDH who agreed that the codes and themes 

generated were sound representations of the data. MDH was present in the focus 

group sessions and SD watched recordings. The Consolidated Criteria for Reporting 

Qualitative Research (COREQ) checklist 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 participants so 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 prosthetics due to the relatively small sample of participants. 

Recruitment was conducted using online methods such as social media. This could 

ƳŜŀƴ ǘƘŀǘ ŀƴ ŜƴǘƛǊŜ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ΨƻŦŦƭƛƴŜΩ ǊŜǎŜŀǊŎƘŜǊǎ ǿƘƻ ŀǊŜ ƴƻǘ ŀŎǘƛǾŜ ǎƻŎƛŀƭ 

media users are unlikely to have been aware of this study. Further, the PIS was sent 

to 35 potential participants, 19 of whom were interested, returned consent forms 

and were assigned sessions. For PIS non-respondents, no reasons were given, but 

these could include not being interested, available or eligible to take part. From 
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confirmed participants, six people did not show up for the session. One participant 

had provided a consent form but during recruitment indicated that they may not be 

able to join due to work commitments. One participant had last minute work 

commitments and sent apologies prior to the session. One participant did not join 

the session with reason given as not having a Zoom account, despite this not being 

required for participation. One participant joined the call in the same room as their 

colleague, and did not appear on camera or audio but listened to the conversations. 

Reasons for other no-show participants are not known. It could be said that some 

people who were interested initially may have been discouraged or unable to take 

part in an online session due to factors such as technical difficulties, time differences, 

emergencies or work commitments taking priority. 

4.6 Conclusion 

In conclusion, this Chapter highlighted the value of, and desire for, a shared decision 

aid from the perspective of clinicians who prescribe partial hand prostheses. 

Participants highlighted the many key roles and professions involved in the decision-

making process, 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 multidisciplinary team approach. Further, education is required across the board, 

for both patients and the professionals who work in the partial hand field. Education 

can help prepare the user for what is ahead, and support professionals in the field 

who may not have vast experience in working specifically with partial hand. Managing 

the expectations of users can help lead to successful outcomes, although clinicians 

shared how expectations differ between individuals. Partial 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 positively 

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

4.7 Chapter summary 

This Chapter presented a focus group study involving clinicians who prescribe partial 

hand prostheses. This study explored decision-making from the perspective of 

clinicians and gained valuable insight into strengths and weaknesses in current 

prescription practices. The focus group format enabled clinicians to share their 

experiences and perspectives, which generated key themes related to shared 

decision-making, clinician education, and patient-centred considerations. Moreover, 

this Chapter concluded patients should be involved in the process which indicated 

the need for a user involvement study to aid development of a decision aid. 
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5 Decision-making for device prescription 

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

decided that a decision aid for partial hand prescription would be valuable and 

desired (Figure 29). This Chapter introduces a preliminary version of a decision aid. 

This Chapter describes considerations for the aid including adherence to standards 

and guidelines. Existing decision aids for similar applications are referenced. 

 

FIGURE 29 - FLOWCHART SHOWING RESEARCH STAGE DESCRIBED IN CHAPTER 5 IN PURPLE 
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5.2 Background 
5.2.1 Decision tools in prosthetics 
Research has been conducted to develop a decision-making tool for prescription of 

prosthetic and orthotic devices for persons with partial foot amputation (Saravanan 

2020). While this research is focused on the lower limb, the methods used can be 

considered. The researchers identified themes in decision-making processes through 

semi structured interviews with clinicians in physiotherapy, prosthetics and 

rehabilitation medicine. The results of interviews were combined with existing 

literature to develop a decision-making protocol in the form of a branching decision 

tree. The decision tree was validated by surveying health care providers who 

prescribe partial foot prostheses. The results of this research reinforced the need for 

standardising the prescription process for partial foot. The researchers 

recommended future 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 low-resource markets in mind, as the current tool was based 

on prescription in the United States.  

5.2.2 Patient decision aids 
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 language 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 different scenarios in an unbiased 

way (IPDAS 2025). 
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Patient decision 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 most. This 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 (IPDAS) claims that there are over 

five hundred Patient Decision Aids (PDA) developed or under development. 

Nonetheless, the accuracy and effectiveness of PDA will impact whether they are 

sought, used, or appropriate for patients themselves. It has been said that PDA are 

difficult to create and not used widely (Agoritsas, Heen et al. 2015) 

A patient decision aid for terminal device options for people with upper limb absence 

(PDA-TULA) has been developed by a group who specialise in upper limb in the 

Netherlands (Kerver, Boerema et al. 2023). The PDA-TULA was developed based on 

IPDAS and aimed to challenge device rejection rates in adult unilateral upper limb 

difference. The three-part aid was developed using findings from studies including 

literature review, surveys and focus groups which were specifically designed for 

development of the PDA. The development of the PDA-TULA differs from the work 

described in this thesis, as this thesis describes a set of studies which conclude the 

need for a PDA for partial hand. Nonetheless, the PDA-TULA was developed using a 

steering group consisting of 12 members. This relatively low number was deemed 

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

5.2.3.1 NICE framework 

National Institute for Health and Care Excellence (NICE) 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 and use (NICE 2021). 

The NICE standards framework for shared decision-making support tools, including 

patient decision aids, was used to support development. The framework is open 

access and can be used to assess decision aid development using a 3-point 

assessment scale. The scale asks the developer to consider whether each listed 

aspect been 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 consisting of researchers, 

practitioners and stakeholders. The IPDAS encourages development of reputable and 

recognisable decision aids by means of an established set of criteria to assess PDA 

quality (IPDAS 2005). A consensus approach was used to develop the standards, with 

input from 122 people from 14 countries. The 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 

subsections. Section I titled Ψ/ƻƴǘŜƴǘΩ ŀǎƪǎ ƛŦ ǘƘŜ t5!Υ 

1. Provides information about options in sufficient detail 

2. Presents probabilities of outcomes in an unbiased and understandable way 
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3. LƴŎƭǳŘŜǎ ƳŜǘƘƻŘǎ ŦƻǊ ŎƭŀǊƛŦȅƛƴƎ ŀƴŘ ŜȄǇǊŜǎǎƛƴƎ ǇŀǘƛŜƴǘǎΩ ǾŀƭǳŜǎ 

4. Includes structured guidance in deliberation and communication 

Section II titled Ψ5ŜǾŜƭƻǇƳŜƴǘ tǊƻŎŜǎǎΩ ŀǎƪǎ ƛŦ ǘƘŜ t5!Υ 

5. Presents information in a balanced manner 

6. Has a systematic development process 

7. Uses up to date scientific evidence which is cited 

8. Discloses conflicts of interest 

9. Uses plain language 

Section III titled Ψ9ŦŦŜŎǘƛǾŜƴŜǎǎΩ ŀǎƪǎ ƛŦ ǘƘŜ t5!Υ  

10. Ensures decision-making is informed and based on values. 

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

prescription of partial hand prostheses. The aim of the decision aid is to support the 

decision-making process, rather than replacing the user-clinician discussion. The 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 visit. The final version of the 

decision aid is contained in Chapter 6.  

5.3 Method 
 

5.3.1 Development  
The IPDAS Original 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 in Table 13.  The content of the decision aid draft was based on findings from 
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Chapters 2-4 as well as standards and guidelines. The design process was iterative, 

with improved versions shown in Table 14 and text extract in Section 5.3.1.3.  
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5.3.1.1 Stage 1 

TABLE 13 - STAGE 1 OF DECISION AID DEVELOPMENT WITH SECTIONS AND SUBSECTIONS 

Section  Subsection 

Introduction to PDA This decision aid ƛǎ ŦƻǊ ȅƻǳ ƛŦΧ 

 What are prosthetics 

 Why am I being asked about prosthetics 

 What are the prosthetic options for my condition 

 What other health factors may influence your 
ŎƘƻƛŎŜ όǎŎŀǊ ǘƛǎǎǳŜΣ ŦǳǘǳǊŜ ǎǳǊƎŜǊƛŜǎ ǇƭŀƴƴŜŘΧύ 

 How to proceed with the decision 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?  

 

 

 

 

 

 

 



126 

 

 

5.3.1.2 Stage 2  

 

TABLE 14 - STAGE 2 OF DECISION AID DEVELOPMENT WITH SECTIONS, SUBSECTIONS AND NOTES 

  

Section  Subsection Notes 

Introduction to PDA ¢Ƙƛǎ ŘŜŎƛǎƛƻƴ ŀƛŘ ƛǎ ŦƻǊ ȅƻǳ ƛŦΧ Partial hand limb difference, congenital or 
amputation, age 

 What are prosthetics  Define prosthetics 

 Why am I 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 tissue, 
ŦǳǘǳǊŜ ǎǳǊƎŜǊƛŜǎ ǇƭŀƴƴŜŘΧύ 

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 __ prosthesis  

 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  



127 

 

5.3.1.3 Stage 3 - Decision aid draft 

 

Section 1 ς 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 forefront and to prompt discussions with their healthcare provider. 
(International Patient Decision Aids Standards (IPDAS) Collaboration (ohri.ca)) 

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

 

1. ¢Ƙƛǎ ŘŜŎƛǎƛƻƴ ŀƛŘ ƛǎ ŦƻǊ ȅƻǳ ƛŦΧ 

This document is to help you to make decisions about partial hand prosthetic 

prescription. It contains information about partial hand limb difference 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 the result 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 absent.  

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 be designed 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 are people who design, fit and assess prostheses.  

 

http://ipdas.ohri.ca/what.html
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4. Why am I 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 on factors 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 

Body-powered 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.  

aŜŎƘŀƴƛŎŀƭ ŘŜǾƛŎŜǎ ǳǎŜ ΧΦ  

Activity specific 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 part, and may 

feature hair and nails. These devices are not designed with a functional purpose. 

  



129 

 

Section 2 ς 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 amputation (Kuret 2019). Benefits also include increased 

independence in carrying out activities of daily living (ADL) (Biddiss and Chau 2007).  

Benefits of not using:  

- Sensation 

- Avoid reliance  

- Adaptation? 

- This can be true for prosthesis wearers, who choose not to wear for periods 

e.g. sleeping/rest ς can use it as much as you want  

 

2. Harms 

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

injuries if you rely on your other hand, or other body parts, to perform functions. If 

you choose not 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 discomfort ς speak to prosthetist, correct the issue 

Training ς what you bring to it, learning and practicing  

Hygiene  
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Section 3 ς What matters most to me?  

 

Y ς device might match the requirement very well  

M ς device might match the requirement 

N ς device might not match the requirement  

Requireme
nt 

Myoelectr
ic 

Body-
powere
d 

Mechanic
al 

Activity
-
specific 

Silicone/passi
ve 

Hybri
d 

Heavy 
physical 
activity 

 Y Y M N  

Fine motor 
skills  

Y   M N  

Sports  M  Y   

       

       

Life-like 
appearanc
e 

N N N  Y  

       

 

1. Goal setting 

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

For example, if you  

Task      Difficult                              Not at all difficult Not important                     Very important 

Cutting food 1      2      3      4      5 1      2      3      4      5 

Dressing 1      2      3      4      5 1      2      3      4      5 

Washing 1      2      3      4      5 1      2      3      4      5 

Add your owné  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 4 ς Funding 

1. Discuss with provider 

 

Section 5 - Check your understanding 

 

Section 6 ς How comfortable are you about making this decision?  

 

Section 7 ς What are your next steps? 

¶ Links to support groups  

¶ Resources 

¶ Videos 

 

Section 8 - References 

1. Kim, G.M.P., J E.: Lacey, S A.: Butkus, J A.: Smith, D G., Current and emerging 

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, 2019. 41(11): p. 1307-

1312. 

3. Biddiss, E. and T. Chau, Upper-Limb Prosthetics: Critical Factors in Device 

Abandonment. American Journal of Physical Medicine & Rehabilitation, 2007. 

86(12): p. 977-987. 

 

  



132 

 

5.4 Chapter summary  
 

This Chapter introduced 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 decision-making theory and existing tools used in healthcare 

and prosthetics was presented. The decision aid draft served as a foundation 

document for the user involvement study described in Chapter 6.
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6 Study 4: User-involvement in the development of a decision 
aid   

6.1 Introduction 
Chapter 4 identified that a shared decision aid for supporting prescription of partial 

hand prostheses would be valued. Clinicians provided their input, however, no direct 

user involvement had been sought. Chapter 5 described the development of a 

decision aid draft. Chapter 6 presents Study 4, a two-part investigation consisting of 

a screening survey and interviews involving individuals who have been prescribed a 

partial hand prosthesis (Figure 30). Work in this Chapter aimed to gather information 

about the prescription process from the perspective of individuals who have 

undergone the process and provide an opportunity for co-creating further iterations 

of the decision aid contained in Chapter 5.   

 

FIGURE 30 ς FLOWCHART HIGHLIGHTING STUDIES DESCRIBED IN CHAPTER 6 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 patients, are active members of the team in PPIE studies and 

help to shape and engage with research (Health Data Research UK 2025).The aim of 

PPIE work is to ensure work is communicated effectively to patients and members of 

the public, and is driven towards meaningful outcomes. Research and development 

of health-related technologies requires PPIE to ensure outputs are desired, 

necessary, and target key problems related to the field. Users are key stakeholders in 

research and development 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 discussions (NIHR Great Ormond 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 prescription.  

6.2.2 User involvement studies 
 

User involvement studies are methods of research in which a user plays an active role 

in the study, for example co-creating, developing work and contributing ideas 

(Kylberg, Haak et al. 2018). User involvement 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 user requirements for 
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developers (Kujala 2003). In terms of healthcare, user involvement in research can 

provide beneficial insights and knowledge as well as potentially improving relevance 

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

6.2.3 Survey methodology  
The survey described in this Chapter differs from the previous survey described in 

Chapter 3 in that the participants are individuals with limb difference rather than 

healthcare professionals. These participants may be described as ΨǇŀǘƛŜƴǘǎΩ ƻǊ ΨǳǎŜǊǎΩΦ 

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 may or may not 

take part in a future study, in this case being a follow-up interview.  

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

to gather in-depth information about a topic. Interviews are commonly chosen as a 

qualitative research method as the participants may find this natural, private and 

comfortable (Taherdoost 2022). Interviews 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 in between known 

as semi-structured (Taherdoost 2022). Structured interviews have similar questions 

for each participant, which may be time efficient and allow for comparison across 

participants. This may aid data analysis as data gathered may be quantitative, but 

reduces the opportunity for the participant to delve further in depth in parts of the 

discussion they may feel strongly about, which can result in some experiences or 

views remaining unexplored (DiCicco-Bloom and Crabtree 2006). Unstructured 
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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 time-consuming, although data may be more 

in-depth and personalised (Mueller and Segal 2015). Semi-structured interviews are 

common for qualitative data collection (Harvey-Jordan and Long 2001). This 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 responses (Moser 

and Korstjens 2018). Semi-structured interviews allow in-depth data to be gathered, 

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

collection.  

Interviews may take place online or in-person depending on the nature of the study. 

For example, online interviews may allow participants from across the globe to take 

part. Online interviews using software such as Zoom can allow for recordings and 

transcripts to be downloaded easily, whereas in-person interviews may require 

specialist recording equipment. Phone interviews may also be conducted, however, 

also require recording equipment and remove any visual data such as facial 

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

Benefits of conducting interviews over focus groups for this study include the 

intimate nature of the one-to-one discussion around what may be a sensitive or 

emotional topic. Additionally, online interviews allow participants to take part from 

the comfort of their own chosen space which may ensure they are comfortable in 

opening up about emotions or experiences, and encouraging participation from 

those who may not be able to travel to an in-person session which subsequently 
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opens up the pool of potential candidates (Morgan, Krueger et al. 1998). 

Nonetheless, interviews can take longer to transcribe than focus group data due to 

the volume of data 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 on the draft presented in Chapter 

5.  It also sought to explore experiences of the prescription process and to understand 

what ǳǎŜǊǎΩ want and need from decision aids more generally. The objectives of the 

study were to gather feedback on, and co-create further iterations of the decision aid 

for use in partial hand prosthetic prescription. An additional objective was to gain 

insight into the lived experiences of people who have undergone the partial hand 

prosthetic prescription process. 

6.3 Method 
6.3.1 Research design 
The study comprised two parts. Part one was ŀ ǎŎǊŜŜƴƛƴƎ ǎǳǊǾŜȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά{ǘǳŘȅ 

п!έ, and part two was a semi-ǎǘǊǳŎǘǳǊŜŘ ƛƴǘŜǊǾƛŜǿ ǎǘǳŘȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά{ǘǳŘȅ п.έΦ 

The aim of Study 4A was to gather quantitative and qualitative information from 

people with partial hand limb difference. Study 4B was designed to delve deeper 

through interview methods. A two-part study was also selected as it was anticipated 

that sample size may be small, and it may be time-effective to gather information 

through surveying people in their own time. In addition, some individuals may not 

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

4B stages from recruitment to write up is depicted in Figure 31. Ethical approval for 



138 

 

the study was granted by the University Ethics Committee, University of Strathclyde 

(UEC 2409).   

6.3.1.1 Study 4A 

An anonymous screening survey was designed in Qualtrics software and distributed 

online (Appendix L). The survey included a selection of multiple choice, Likert-type 

scale, closed and open-ended questions. The survey was divided into two main 

ǎŜŎǘƛƻƴǎ ǘƛǘƭŜŘ Ψ!ōƻǳǘ ¸ƻǳΩ ŀƴŘ Ψ5ŜǾƛŎŜ tǊŜǎŎǊƛǇǘƛƻƴΩΦ ¢ƘŜ Ψ!ōƻǳǘ ¸ƻǳΩ ǎŜŎǘƛƻƴ ŦŜŀǘǳǊŜŘ 

questions about participant characteristics, cause of limb difference, amputation 

ƛƴŦƻǊƳŀǘƛƻƴ όƛŦ ŀǇǇƭƛŎŀōƭŜύΣ ƘŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ ƻŎŎǳǇŀǘƛƻƴΦ ¢ƘŜ Ψ5ŜǾƛŎŜ 

tǊŜǎŎǊƛǇǘƛƻƴΩ ǎŜŎǘƛƻƴ ŦŜŀǘǳǊŜŘ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǿƘŜƴ ŀƴŘ ǿƘŜǊŜ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘ 

received their first and last, or only, prosthesis. This section also featured 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 affected hand(s) to enable the 

researchers to see their presentation. 

6.3.1.2 Study 4B 

Online one-to-one interviews were conducted online using Zoom software and each 

lasted one hour. A semi-structured interview guide was designed by the researchers 

which included an introduction and reminder of the research purpose, followed by 

three main sections and an opportunity for participants to raise additional thoughts 

(Appendix M). The three main sections were 1) prosthesis prescription, 2) decision 

aid development, and 3) decision aid draft. The questions within these sections were 

open-ended and delved deeper into the questions asked in the screening survey. 

Participants were asked to share their experiences with prescription, as well as their 
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thoughts and opinions. Participants were also asked about what they thought the 

decision aid should contain, the format in which it should be presented and what 

resources would be useful for this tool. Further, participants were shown examples 

of decision aids for other applications as well as a draft of the decision aid in 

development (Appendix N). They were then asked their thoughts about the 

document, opinions on the content, and to reflect on their own experience and 

imagine if this tool would have impacted the outcome of their prescription. The 

interview guide was amended slightly for each participant based on the information 

ǘƘŜȅ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ǎŎǊŜŜƴƛƴƎ ǎǳǊǾŜȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ΨWƻŜΩ ƛƴŘƛŎŀǘŜŘ ƘŜ Ƙŀǎ ƻƴƭȅ ōŜŜƴ 

ǇǊŜǎŎǊƛōŜŘ ƻƴŜ ŘŜǾƛŎŜΣ ǿƘŜǊŜŀǎ Ψ¢ƻƳΩ Ƙŀǎ ōŜŜƴ ǇǊŜǎŎǊƛōŜŘ ǎƛȄΣ ǘƘŜǊefore they were 

asked questions specific to their situation.  

6.3.2 Sampling and participants  
 

Participants were individuals with partial hand limb difference who are, or have been, 

prosthesis users. The inclusion criteria were as follows: currently uses or has used a 

partial hand prosthesis within the past five years, English language speaker, over 18 

years old, has access to a device which enables them to take part in an online survey 

(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 prescription by a healthcare professional.  

Convenience sampling was used to recruit Study 4A participants. The investigation 

was advertised on social media using a poster. Participants from Study 4A were 

invited to provide contact details should they wish to participate in Study 4B.  



140 

 

6.3.3 Recruitment  
Participants were recruited via a link to the online survey. The link was distributed on 

social media channels ς Twitter, LinkedIn, and Instagram ς with a poster (Appendix 

O) and relevant tags used to increase visibility within the target population. A PIS and 

consent form were provided on the first page of the survey for the participant to 

provide informed consent before continuing on to survey questions (Appendix P). The 

PIS contained information about both studies and highlighted that it may not be 

feasible for all participants to take part in Study 4B. If a participant consented to 

providing contact details to be invited to take part in Study 4B, their name and email 

address were collected. However, no identifiable data were used in data analysis. 

Email invitations and PIS specific to Study 4B were sent directly to participants who 

indicated interest in Study 4B (Appendix Q and R). This PIS contained information 

about the one-to-one interview, a review of the study aims and details specific to the 

online session. Participants who returned a signed consent form were contacted 

individually to arrange a suitable time to conduct the interview. Participants were 

recruited globally. Recruitment by referral could also be used in this study as the 

advertisement was shared on social media. No monetary incentives were offered for 

taking part in either study. 

6.3.4 Data collection  
For Study 4A, data were collected between 8th April 2024 and 31st May 2024. For 

Study 4B, interviews were carried out between 31st May 2024 and 5th June 2024. 

Interview recordings were downloaded from Zoom and pseudo-anonymised. Data 

were pseudo-anonymised 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 safeguarding participants so they cannot be identified by any resulting 

ǇǳōƭƛŎŀǘƛƻƴǎΦ ¢Ƙƛǎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǊŜǇƭŀŎƛƴƎ ŜŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘΩs name with a code 

name. Pseudo-anonymisation was selected over anonymisation as the researcher 

was present in the interview and was required 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 prescription process. Semantic and latent codes were 

produced. 
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FIGURE 31 - FLOWCHART OF STUDY 4A AND 4B STAGES 
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6.3.5 Data analysis 
For Study 4A, analysis was performed using in-built Qualtrics tools such as graphic 

displays. In addition, data were exported to Microsoft Excel where descriptive 

statistics were calculated.  

For Study 4B, analysis 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, data-driven approach in accordance with Braun 

ŀƴŘ /ƭŀǊƪŜΩǎ six step process for reflexive thematic analysis as previously described in 

Chapter 4. The six step process is described in further detail in Chapter 4, however, 

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

study as described below. 

6.3.5.1 Step 1 ς Familiarisation phase 

This step was incorporated into the transcription process. Transcripts were 

downloaded from Zoom then formatted in Microsoft Word and participant names 

were pseudo-anonymised. 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 repeated viewing of interview recordings took place which 

encouraged familiarisation.   

6.3.5.2 Step 2 ς Coding phase 

This step took place in NVivo software and involved going through each transcript 

line by line and identifying items which were of interest to the research question 

(Figure 32). Initial codes were created and additional codes created throughout this 

process if no suitable code existed in the codebook. There were crossovers between 

existing initial codes at this stage. This step resulted in 48 first-order codes being 
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introduced to the codebook for further analysis as shown in Table 15. 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. Codes in italic font in Table 15 relate specifically to the 

decision aid draft shown to participants. Semantic and latent codes were produced. 
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FIGURE 32 ς SCREENSHOT OF NVIVO SOFTWARE DURING CODING PHASE
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TABLE 15 - FIRST ORDER CODES 

 

 

6.3.5.3 Step 3 ς Generating initial themes 

Initial codes which were related to each other were grouped together to generate 

initial themes, with some codes appearing under multiple themes. At this stage, it 

was apparent that some codes should be discarded as they were not supported 

strongly by the data. This step resulted in the generation of 10 initial themes as shown 

in Table 16. 

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 open minded 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 : compensatory movements 32 : learning about hand function 

9 : cost 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 : ŘƛŘƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƻ ŜȄǇŜŎǘ 42 : peer support 

19 : each person is different 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 
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TABLE 16 - INITIAL THEMES 

Initial themes 

Expectations about 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 is important 

 

6.3.5.4 Step 4 ς Reviewing themes 

Initial themes were compared against the transcript data to assess if they 

represented the data and whether they should be amended or discarded. The review 

process was iterative and generated themes were reconsidered using transcripts, the 

updated codebook, and with reference to the initial themes. Potential sub-themes 

were considered at this point as the themes were reduced. As described in Chapter 

4, a set of overarching questions was used to assess the codebook. Examples of 

themes and subthemes generated at this stage are shown in Table 17. At this stage, 

subthemes were continuously reviewed, edited and reviewed based on the data. 

Visual charts were used to aid this process as shown in Figure 33. 
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TABLE 17 - POTENTIAL THEMES AND SUBTHEMES 

Potential themes  Potential subthemes 

1) The journey  Recovery 

 Learning curve 

 Knowing what lies ahead 

2) The individual Everyone is different  

 Self advocacy  

 Psychosocial  

3) Support Peer support 

 Professional support 

4) Knowledge  Awareness 

 Online research 

-  Education from healthcare professionals 

5) Limitations Living with partial hand limb difference  

Device limitations 
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FIGURE 33 - THEMATIC MAPS SHOWING DIFFERENT THEMES AND SUBTHEMES GENERATED DURING THE REVIEWING PHASE 
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6.3.5.5 Step 5 ς Defining and naming themes  

Themes were defined by considering the evidence in the form of quotes assigned 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 not standalone 

themes. Themes and subthemes were renamed to ensure they represented the 

evidence and message they portrayed. Full transcripts were read again, with patterns 

recognised during re-reading cross-checked against the themes and subthemes 

generated. All 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 defined (Table 18). Following re-reading of transcripts, some themes and 

subthemes were renamed to better illustrate the story told through the data. A 

thematic map was produced to illustrate themes and subthemes in visual format 

(Figure 34).
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TABLE 18 - FINAL THEMES AND SUBTHEMES 

 

 

Final themes Subtheme 

Ongoing journey with 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 non-use 

Using multiple devices 

Learning and advocating Research 

Outreach 

Self-advocacy 
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FIGURE 34 ς THEMATIC MAP OF THEMES AND SUBTHEMES 
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6.3.5.6 Step 6 ς Writing up  

Writing up involved selecting the most relevant quotes extracted from transcripts to 

provide evidence to build the results section. Findings which were in the form of 

feedback specific to the decision aid draft were segregated and contained in a 

separate table. 
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6.4 Results 
6.4.1 Study 4A 
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=1), the Philippines (n=1), Thailand (n=1) and 

Germany (n=1). One participant listed multiple countries (the Philippines, Thailand 

and Bangkok). Figure 35 shows that most participants who took part identified as 

male (n=12) and the remainder as female (n=5). Participants selected an age bracket 

in which they belonged, resulting in a spread of representation from the 18-24 range 

to 65ς74-years old.   

 

 

FIGURE 35 - GRAPH SHOWING NUMBER OF PARTICIPANTS IN DIFFERENT AGE BRACKETS AND BY GENDER 

The majority of participants (n=15) had partial hand amputation, and the remaining 

two had congenital limb difference. The majority of the reasons provided for 

amputation were work-related (Table 19)Φ ¢ƘŜ ǘŜǊƳ ΨǿƻǊƪǇƭŀŎŜ ŀŎŎƛŘŜƴǘΩ ǿŀǎ ŀǇǇƭƛŜŘ 

to variations of text-ōŀǎŜŘ ƛƴǇǳǘǎ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ΨǿƻǊƪΩ ƛƴ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴΦ hǘƘŜǊ 
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ǊŜŀǎƻƴǎΣ ǎǳŎƘ ŀǎ ΨǘǊŀǳƳŀǘƛŎΩ ŀƴŘ ΨŦŀǊƳ ƳŀŎƘƛƴŜǊȅΩ ŀŎŎƛŘŜƴǘǎΣ Ƴŀȅ ƘŀǾŜ ŀƭǎƻ ōŜŜƴ 

work-related. Many of the participants have received one prosthesis, therefore the 

ȅŜŀǊ ƻŦ ΨƳƻǎǘ ǊŜŎŜƴǘ ǇǊƻǎǘƘŜǎƛǎΩ Ǌƻǿ ƛƴ ¢ŀōƭŜ 19 is empty in such cases. 
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TABLE 19 - REASON FOR AND YEAR OF PARTICIPANTSΩ AMPUTATION ALONGSIDE YEAR OF FIRST PROSTHESIS PRESCRIPTION 

Reason for amputation Year of 
amputation 

Year of first prosthesis 
prescription 

Year of most recent 
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 

Table saw accident 2021 2022 

Trauma 2021 2022 2023 

Explosion 2022 2023 2023 

Hunting accident using crossbow 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 the remaining 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 office-style occupations. 

The majority of participants said that their hand function is, or has been, a barrier to 

employment in their chosen occupation (Figure 36). 

 

FIGURE 36 - PIE CHART SHOWING THE MAJORITY OF PARTICIPANTS FEEL THAT HAND FUNCTION IS A BARRIER TO 

EMPLOYMENT IN CHOSEN OCCUPATIONS 

 

Five participants noted being employed in the same occupation at the time of the 

survey as their occupation at the time of amputation (Table 20). Five participants 

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

of these individuals reported that  their hand function is, or has been, a barrier to 

ŜƳǇƭƻȅƳŜƴǘ ƛƴ ǘƘŜƛǊ ŎƘƻǎŜƴ ŎŀǊŜŜǊΦ wŜŀǎƻƴǎ ǿƘȅ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƘŀƴŘ ŦǳƴŎǘƛƻƴ ƛǎΣ ƻǊ 

has been, a barrier include limited use of hand, slower work, difficulty, and inability 

to perform certain tasks. Reasons why some participants said hand function is not a 
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6

1

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

Yes

No

Unsure
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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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TABLE 20 - PARTICIPANTS EMPLOYMENT STATUS, HISTORY AND OPINIONS ON HAND FUNCTION IMPACT 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 άIt prevents me from doing my 
primary duties in my desired fieldέ 

  

Yes Machinist Machinist Yes άLimited use and feelingέ 
 

Yes Business development 
manager 

Technician Yes άIt is hard to do the day to day task 
that would be required of meέ 

  

Yes Teacher N/A No 
 

άI could do what I had to doέ 

Yes Vice President Student No   άOur work is in the entertainment industry. 
LǘΩǎ ƴƻǘ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘŜŎƘƴƛŎŀƭ ƘŀƴŘ 
movementsέ 

Yes Senior Project Analyst Warehouse Technician Unsure 
  

Yes Public relations and 
communications 

College student full time, 
working in sawmill part 
time. 

No   άthe physicality of my work is not that 
extreme. The largest inconvenience for me is 
typing, but after all these years I capably 
type with just my thumb on my left hand, 
and my full right hand.έ 

Yes Artist Artist Yes άI work much slower, and am more 
reticent to do intellectual hand 
workέ 

 

Yes Waterjet operator/ 
entrepreneur 

Pipe fitter Yes άCan't hold steady to pass weld testέ   

Yes Farmer Farmer Yes άCurrent hand function makes 
almost all require tasks more 
ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎŎƻƳǇƭƛǎƘέ 

 

Yes Brewmaster Brewmaster No    *no response provided 

Yes Waitress Waitress Yes άDifficult carrying/serving food to 
customersέ 

 

No N/A Elevator mechanic Yes άNeed all ten fingersέ   

No N/A Admin Yes άIt would be difficult to use a 
computerέ 
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No N/A Machinist No   άDo almost everything I did before. Just 
differentlyέ 

No N/A Veterinarian Yes 
 

άwell, duh. besides the obvious I am at much 
great danger for infection in the repaired 
ƘŀƴŘ ŀƴŘ ǎŎǊŀǘŎƘŜǎ ŀƴŘ ōƛǘŜǎ ƘŀǇǇŜƴέ 

No N/A Juice and smoothie bar 
worker 

No   άI work in childcare now, where differences 
are celebratedέ 
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The number of prosthetic devices prescribed to participants varied (Figure 37). The 

number of prostheses is shown in the legend on the right side of the chart. The 

percentage of participants who have been prescribed each number of prostheses is 

shown in the chart as a percentage of total participants. 

 

FIGURE 37 - PIE CHART SHOWING THAT THE MAJORITY OF PARTICIPANTS HAVE BEEN ASSIGNED ONE PROSTHESIS 

AND PERCENTAGE OF PARTICIPANTS WHO HAVE BEEN PRESCRIBED MULTIPLE, UP TO 12+ 

 

The majority (n=8) of participants had been prescribed only one prosthesis. One 

participant, however, had been prescribed over 12 prostheses at the time of the 

survey. Participants were provided with a list of device types described as follows: 

Myoelectric (driven by signals from residual limb to the device), Body-powered 

(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 activity e.g. a 

ǎǿƛƳƳƛƴƎ ǇǊƻǎǘƘŜǎƛǎύΦ tŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ ƎƛǾŜƴ ŀƴ ƻǇǘƛƻƴ ƭŀōŜƭƭŜŘ ΨhǘƘŜǊΩ ǿƘŜǊŜ ǘƘŜȅ 

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

ŀƴŘ ƎƛǾŜƴ ǘƘŜ ƻǇǘƛƻƴ ƻŦ Ψbƻ ŘŜǾƛŎŜΩ ŦƻǊ ǘƘƛǎ ǉǳŜǎǘƛƻƴ (Figure 38).  

 

FIGURE 38 - GRAPH SHOWING HOW MANY PARTICIPANTS HAVE BEEN PRESCRIBED, AND CURRENTLY USE, EACH 

DEVICE TYPE LISTED 

 

hƴŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ ǎŜƭŜŎǘŜŘ Ψbƻ ŘŜǾƛŎŜΩ ŀƭǎƻ ƛƴŘƛŎŀǘŜŘ ŎǳǊǊŜƴǘƭȅ ǳǎƛƴƎ ōƻŘȅ-

powered, mechanical, and activity-specific. Therefore, this participant appears to 

ŎƘƻƻǎŜ ƴƻǘ ǘƻ ǳǎŜ ŀ ŘŜǾƛŎŜ ŀǘ ǘƛƳŜǎΣ ŀƴŘ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ Ψbƻ ŘŜǾƛŎŜΩ ŘƻŜǎ ƴƻǘ 

necessarily indicate abandonment of prostheses. The partƛŎƛǇŀƴǘǎ ǿƘƻ ǎŜƭŜŎǘŜŘ Ψbƻ 

ŘŜǾƛŎŜΩ ŀƴŘ ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ Řƻ ƴƻǘ ŎǳǊǊŜƴǘƭȅ ǳǎŜ ŀ ǇǊƻǎǘƘŜǎƛǎ ǿŜǊŜ ǇǊŜǾƛƻǳǎƭȅ 

prescribed body powered (n=2), silicone/cosmetic (n=2), and mechanical (n=1). Three 

of these participants were not given any physical information packs (e.g., leaflets). 

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

prosthesis included: 

 άƳƻǊŜ ƘŜƭǇ ŘŜŀƭƛƴƎ ǿƛǘƘ ƛƴǎǳǊŀƴŎŜέ 

0

2

4

6

8

10

12

N
u

m
b

e
r 

o
f 
p

a
rt

ic
ip

a
n

ts

Device type

Prescribed Currently uses



163 

 

άǾŜǊȅ ǳƴǊŜŀƭƛǎǘƛŎ ǘƻ ǿŜŀǊ ŀƴŘ ƴƻǘ ǇǊŀŎǘƛŎŀƭ ώǘƻϐ ƘŀǾŜ eight ǇŀǊǘƛŀƭ ŀƳǇǳǘŀǘƛƻƴǎέ 

άƛǘ ƴŜŜŘǎ ǘƻ ōŜ ƳƻǊŜ ƛƴŘƛǾƛŘǳŀƭƛǎŜŘέ 

άDƛǾŜ ǎƻƳŜ ƻǇǘƛƻƴǎΦ L ǿŀǎ ƴƻǘ ƎƛǾŜƴ ŀƴȅ ŎƘƻƛŎŜ ƻǊ ƛƴŦƻǊƳŀǘƛƻƴΦ ±ŜǊȅ ƭƛǘǘƭŜ 

questioning of my daily activities to make sure my device was specifically 

ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ƳŜ ŀǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΦέ 

In total, five participants were given physical information packs at the time of 

prosthesis prescription and provided the following descriptions of what this 

contained: 

άƘƻǿ ǘƻ ŎŀǊŜ ŦƻǊ ǇǊƻǎǘƘŜǎƛǎέ 

άŀōƻǳǘ Ƙƻǿ ƛǘ Ŏŀƴ ŎƘŀƴƎŜ ȅƻǳǊ ƭƛŦŜέ 

άL ǿŀǎ ƎƛǾŜƴ ƛƴŦƻǊƳŀǘƛƻƴ ōƻƻƪƭŜǘǎέ 

ά5ƻƴΩǘ ǊŜƳŜƳōŜǊΦ .ǳǘ ǎŜŜƳ ǘƻ ǊŜƳŜƳōŜǊ ǘƘŜǊŜ ǿŀǎ ǇǊƛƴǘŜŘ ƳŀǘǘŜǊΦέ 

άLǘ ǿŀǎ Ƨǳǎǘ ŦƻǊ ōŀǎƛŎ ǳǇƪŜŜǇ ŀƴŘ ƛŦ L ƴŜŜŘŜŘ ŀƴȅ ƳƻŘƛŦƛŎŀǘƛƻƴǎΣ ǘƻ ōǊƛƴƎ ǘƘŜ 

ŘŜǾƛŎŜ ǘƻ ǘƘŜ ŎƭƛƴƛŎέΦ 

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

before their measurements were taken. One participant 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 prescription (Figure 39). 
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FIGURE 39 - GRAPH SHOWING PARTICIPANTS AGREE, OR ARE UNSURE, WHETHER A PHYSICAL EXAMPLE 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 partial hand limb difference, or just about the options available to them. 

Opinions on this question were conflicting, as shown in Figure 40.  
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FIGURE 40 - GRAPH SHOWING PARTICIPANTS WERE DIVIDED IN OPINION REGARDING KNOWING THE OPTIONS 

AT TIME OF PRESCRIPTION 

6.4.2 Study 4B 
Five participants took part in an individual interview lasting approximately 1 hour. 

Participant characteristics are summarised in Table 21.
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TABLE 21 - STUDY 4B PARTICIPANT CHARACTERISTICS AND INFORMATION 

 

Pseudonym Joe Tom Sam David Sue 

Age range 45-54 55-64 35-44 35-44 45-54 

Gender Male Male Male Male Female 

Country USA USA Canada USA Belgium 

Reason for limb difference Amputation 
(table saw 
accident) 

Amputation 
(traumatic 
accident) 

Amputation (workplace 
traumatic accident) 

Amputation (workplace 
accident) 

Congenital 

Year of amputation  2021 2016 1999 2020 N/A 

Presentation (as described by participant) Absent 
thumb and 
ring finger 

Absent 2, 3, 4 
digits at MCP ς 
right dominant 
hand 

Absent half index, 4/5 
middle, ring and baby 
above MCP/Phalangeal 
joints ς left hand 

Absent tip to first joint, right 
index finger 

No fingers, one hand 

Employment status Employed  Employed  Employed  Employed  Employed  

Is limb difference a barrier to employment? N/A ς same 
occupation 

Definitely yes  No  Yes  
 

No  

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 
powered 

Myoelectric and 
mechanical 

Body powered, silicon, 
activity specific  

Mechanical Myoelectric and 
silicone  

Given information packs Yes No No No No 

Shown physical example Yes No Yes Do not remember No 

Was physical example useful? Definitely 
yes  

N/A Definitely yes  N/A N/A 
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Four themes and associated subthemes were generated and summarised in Table 

22.  

 

TABLE 22 - THEMES AND SUBTHEMES 

Themes and subthemes 

Theme 1. Ongoing journey with limb difference 

Subthemes: 

(1.1) Recovery 

(1.2) Training to use a partial hand prosthesis 

(1.3) Adaptation 

(1.4) Adjustment 

Theme 2. Acknowledging the situation of limb 

difference 

Subthemes: 

(2.1) Emotions 

(2.2) What matters most 

(2.3) Goal setting 

Theme 3: Understanding limitations of partial hand 

Subthemes: 

(3.1) Physical limitations 

(3.2) Periods of non-use 

(3.3) Using multiple devices 

Theme 4: Learning and advocating 

Subthemes: 

(4.1) Research 

(4.2) Outreach 

(4.3) Self-advocacy  
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6.4.2.1 Theme 1 ς Ongoing journey 

Participants described the journey they had been on since amputation, or through 

ŎƘƛƭŘƘƻƻŘ ƛƴ {ǳŜΩǎ ŎŀǎŜ having congenital limb difference, and described different 

phases they had encountered. 

άƛǘ ǘƻƻƪ ƳŜ ƭƛƪŜ four tries or five tries till we finally got one that fit. So that 

ǿŀǎ ŀ ƭƛǘǘƭŜ ōƛǘ ƻŦ ŀ ƻŦ ŀ ƳŜǎǎ ǘƘŜǊŜΦέ - David 

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 shape. Level 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.  

 Ψyou might not ǿŀƴǘ ǘƻ ƎŜǘ ŀ ǇǊƻǎǘƘŜǘƛŎ ŘƻƴŜ ǊƛƎƘǘ ŀǿŀȅΧōŜŎŀǳǎŜ ȅƻǳǊ ƘŀƴŘ 

is so sensitive it might be painful, and also your hand might not look like that 

ǎƛȄ ƳƻƴǘƘǎ ŦǊƻƳ ƴƻǿΦΩ ς Sam 

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. 

 Ψmy hand was still wrapped at bandages, and so on, and I wanted the chance 

to see what kind of function the paw had before I chose a hand.Ω ς Joe 
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6.4.2.1.2 Subtheme 1.2  - Training to use a partial hand prosthesis 

The importance of training to use a partial hand prosthesis was noted by participants. 

From discussions with clinicians, JoeΩǎ ǾƛŜǿ ǿŀǎ that people who have practical jobs 

such as carpenters or plumbers are suited to training to use devices or tools:  

Ψthey say, like, tell me what I need to do, and then they do it versus people who 

don't, you know, hold up their injury and say ΨŦƛȄ ƛǘΩΦΩ ς Joe 

Training is something to be invested in, rather than a healing 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 prosthesis. A training plan could look like physical 

exercises or a selection of tasks to complete using a device over a period of time. This 

process could be staged, for example, encouraging users to use their device more 

over each set time period. It was voiced that this would help manage expectations 

and support new users in effectively using their device, potentially reducing the risk 

of abandonment in the longer term. Sue described her experience of training with a 

prosthesis as someone with congenital limb difference. 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, I don't understand, because I have never given the signal 

on the left side, so I don't remember. I don't know what I have to do. ς Sue 

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, Sue spoke with 

a myoelectric prosthesis user who explained differently, 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 adjustments to prosthesis 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 typing with a myoelectric prosthesis rather than adapting to using 

a prosthesis for the task:  

Ψ{ƻΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ǘȅǇƛƴƎΣ ŦƻǊ ƳŜΣ нл ȅŜŀǊǎ ƻŦ ŀŘŀǇǘƛƴƎ ǘƻ Ƨǳǎǘ 

using my thumb is more advantageous than bothering to try and wear this 

while I type like that. That's a complete retraining of what my brain has been 

doing for the last two ŘŜŎŀŘŜǎΦΩ ς Sue 

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 society. Joe noted that he sought adaptations for his house 

and car, as well as gym equipment. 

 Ψ¸ƻǳ ƘŀǾŜ ǘƘŜ ǇǊƻǎǘƘŜǘƛŎΣ ōǳǘ ǘƘŜƴ ȅƻǳ ŀƭǎƻ ƘŀǾŜΣ ƭƛƪŜ ŀŘŀǇǘŀǘƛƻƴΣ ƭƛƪŜ ȅƻǳ 

know, things that you do around the house like when I first started working 

out, I was afraid I wouldn't be able to grip a dumbbell. So I bought, like, you 

ƪƴƻǿΣ ƭƛŦǘƛƴƎ ǎǘǊŀǇǎ ŀƴŘ ƻǘƘŜǊ ǎǘǳŦŦ ŀƴŘ ƳŜǎǎŜŘ ŀǊƻǳƴŘ ǿƛǘƘ ǘƘŀǘΦΩ ς Joe 

Such adaptations are not necessarily off-the-shelf products, and their need may be 

learned throughout the journey.  



171 

 

6.4.2.1.4 Subtheme 1.4 - Adjustment 

Participants discussed how the journey of adjustment is not an overnight process. 

The hand can change during the period of recovery, therefore a prosthesis may not 

be prescribed and fitted immediately after amputation. Participants noted adjusting 

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

Ψ{ƻ L ǿŜƴǘ ŦǊƻƳ ǊŜŀŎƘƛƴƎ ŦƻǊ ǘƘƛƴƎǎ ŀǎ ƛŦ L ƘŀŘ ŀ ǘƘǳƳō ǘƻΣ by the time I got the 

prosthetic, (because it took nine months by the time I got the prosthetic), that 

when I had the prosthetic on, I was reaching for things as if I didn't have a 

ǘƘǳƳōΩ ς Joe 

For new prosthesis users, it may be useful to explain that their function, anatomy and 

proprioception could change during the time in between 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 or non-use. 

Ψŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƛǘ ǿŀǎ ǾŜǊȅ ƘŜŀǾȅΧL ƘŀŘ ǘƻ ƎŜǘ ǳǎŜŘ ǘƻ ƛǘΦΩ ς Sam 

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 that process can take could assist a user in preparing for using a device. 

Some people may have never worn a prosthesis, and it could be hard to imagine what 

one would feel like until it is in use. 

6.4.2.2 Theme 2 ς Acknowledging the situation of limb difference 

Participants discussed their journey in a way that was individual, personal, and driven 

by experience. Acknowledging the situation that they were in, the participants 
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discussed prescriptions from their own lens, with some experiences being different 

from others. 

άL ǘƘƛƴƪ L ǇǊƻōŀōƭȅ ƘŀŘ ŀ ƳƻǊŜ ŎƻƴǎƛǎǘŜƴǘ ƧƻǳǊƴŜȅ ǘƘŀƴ ŀ ƭƻǘ ƻŦ ƻǘƘŜǊ ǇŜƻǇƭŜ 

ƘŀǾŜΦ ¢Ƙŀǘϥǎ ŦƻǊ ǎǳǊŜΦέ - Sam 

6.4.2.2.1 Subtheme 2.1 ς Emotions 

Both positive and negative emotions can arise from partial hand amputation and 

congenital limb difference. Participants 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.  

άǘƘŜȅ ŎŀƭƭŜŘ ƳŜ ŀƴŘ ǘƘŜȅ ǎŀƛŘ Ψ¸ƻǳ ƘŀǾŜ ǘƻ ƎƛǾŜ ǘƘŜ ƘŀƴŘ ōŀŎƪ ōŜcause some 

ƻǘƘŜǊ ǇŜǊǎƻƴ ƛƴ DŜǊƳŀƴȅ όL ǘƘƛƴƪύ ǿŀƴǘǎ ǘƻ ǘŜǎǘ ƛǘΦΩ !ƴŘ L ŎǊƛŜŘΦ L ǎŀƛŘΣ ΨhƘΣ L 

Řƻƴϥǘ ǿŀƴǘ ǘƻ ƎƛǾŜ Ƴȅ ƘŀƴŘ ōŀŎƪΣ L ǿŀƴǘ ǘƻ ƪŜŜǇ ƛǘΩΦ !ƴŘ ǘƘŜƴ L ƪƴŜǿ L ƘŀǾŜ ǘƻ 

ōǳȅ ƛǘΦέ - Sue 

Sue recognised the device as something she felt she needed and cried tears when 

returning it. For David, returning to his workplace and seeing the specific machine in 

which his trauma took place sparked a range of emotions including anger:  

άI was taking pictures to show them and I saw bits of my finger in there so I 

grab my favourite hammer and went to work on it - smashed it up, and they 

fired me.έ - 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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ά¢ƘŜ мǎǘ ƻƴŜ ǿŀǎ ǾŜǊȅ ŜƳƻǘional because at that time I was given up a part of 

my body that I sat and thought about for a couple of weeks before the surgery. 

¢ƘŜ ǎŜŎƻƴŘ ƻƴŜ ǿŀǎ ƴƻǘ ŜƳƻǘƛƻƴŀƭΣ ōŜŎŀǳǎŜ L ƪƴŜǿ ǿƘŀǘ L ǿŀǎ ƎŀƛƴƛƴƎΦέ ς 

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.  

 άI'm just scared to death always of losing itΦέ ς 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 emotions depending 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 functional ability which allows them to participate in society or activity.  

6.4.2.2.2 Subtheme 2.2 ς What matters most 

 

It was evident from conversations that what matters to one person going through 

the prescription process may vary from others in a similar situation. Joe described 

that he did not want to disguise his injury. 

άL ƪƴŜǿ ŦƻǊ ƳȅǎŜƭŦ ǘƘŀǘ L ŘƛŘƴϥǘ ǿŀƴǘ ǘƻ ŘƛǎƎǳƛǎŜ ƛǘΣ ŀƴŘ L ŀƭǎƻ ŘƛŘƴϥǘ ǿŀƴǘ 

ǎƻƳŜǘƘƛƴƎ ǳǎŜƭŜǎǎ ƻƴ Ƴȅ ƘŀƴŘΦέ - Joe 

hƴ ǘƘŜ ŎƻƴǘǊŀǊȅΣ ƛƴ {ǳŜΩǎ ŎŀǎŜΣ ǎƘŜ ƛƴƛǘƛŀƭƭȅ ŘƛŘƴΩǘ ǿŀƴǘ ƘŜǊ ǇǊƻǎǘƘŜǎƛǎ ǘƻ ōŜ ǾƛǎƛōƭŜ and 

attract attention. 
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άL ǘƘƻǳƎƘǘΣ ŜǾŜǊȅƻƴŜ ƛǎ ƎƻƛƴƎ ǘƻ ǎŜŜΧ ŀƴŘ L ŘƛŘƴΩǘ ǿŀƴǘ ƛǘέ ς Sue 

However, for Joe, using a visible prosthesis was important to him because he felt that 

it attracted less attention to his injury:  

 άL ǎŜŜ ƛǘ ŀǎ ŀ ƘŀƴŘΣ ŀƴŘ ǘƘŀǘϥǎ ǾŜǊy important to me. Because of the way it 

moves, very few people recognisŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘŜǊŜϥǎ ǎƻƳŜǘƘƛƴƎ ƳƛǎǎƛƴƎΦέ ς 

Joe 

At the point of discussing prosthesis options, both Sue and Joe took ownership in 

what mattered to them at the time. Each 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 function that 

subsequently conceals the absence of function due to limb 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 also raised.  

άƛǘϥǎ ǾŜǊȅ ƘǳƳōƭƛƴƎ ōŜŎŀǳǎŜ L ƘŀŘ ǘƻ ŀǎƪ ŦƻǊ ŀ lot more help at times. And you 

know it, within our world, and we're gonna get honest there, try wiping your 

ōŜƘƛƴŘ ǿƛǘƘ ŀ ŦƛǎǘΣ ƛǘ Ƨǳǎǘ ŘƻŜǎƴϥǘ ǿƻǊƪΣ ȅƻǳ ƪƴƻǿέ ς Tom  

It would be advantageous to provide guidance on how to seek support at times when 

the individual is unable to perform activities due to limb difference or recovery. Some 

individuals may recognise the difficulties that could lie ahead, and for other activities, 

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 2.3 ς Goal setting 

Setting goals is beneficial in multiple ways. For example, the individual with 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 what is most appropriate for the individual to be 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 outcome. In terms of goals, it is 

critical to consider aspects of activities of daily living such as materials, weight and 

configuration. This can vary between individuals. 

άL ŦƻǳƴŘ ƛǘ ǾŜǊȅ ƘŜƭǇŦǳƭ  ǘƻ ǘŀƪŜ Ƴȅ ǘƛƳŜ  ōŜŦƻǊŜ L ǿŜƴǘ ƛƴǘƻ ǘƘŜ ŎƭƛƴƛŎΣ ŀƴŘ ǘƻ 

really thinƪ ŀōƻǳǘ ǿƘŀǘ L Řƻ ŀƭƭ ŘŀȅΣ ŀƴŘ ǿƘŀǘ L ƴŜŜŘΦέ ς Joe 

Lƴ WƻŜΩǎ ŎŀǎŜΣ ƘŜ ǘƻƻƪ ǘƛƳŜ ǇǊƛƻǊ ǘƻ the prescription to think about his needs and goals. 

This may not be the case for all individuals entering a prosthesis prescription facility, 

and professionals could facilitate 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 3.1 ς Physical limitations 

Participants recognised the physical limitations that can exist as an individual with 

partial hand limb difference. Overuse 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 to become 

cautious of overuse injury: 

άAnother part of that education is not pushing through learning your 

ƭƛƳƛǘŀǘƛƻƴǎ ōŜŎŀǳǎŜ ȅƻǳ Ǝƻǘǘŀ ǇǊƻǘŜŎǘ ǿƘŀǘϥǎ ƭŜŦǘ ŀǎ ƳǳŎƘ ŀǎ ǇƻǎǎƛōƭŜΦέ- Tom 

Additionally, participants discussed the physical limitations they experience due to 

their limb difference. Device limitations were also noted by participants.  

ά¢Ƙƛǎ ǘƘƛƴƎ ƛǎΣ Ǝƻƴƴŀ ƎŜǘ ȅƻǳ ƭŜǘϥǎ ǎŀȅΣ ул҈ ƻŦ ǘƘŜ ǿŀȅ ƻǊ фл҈ ƻŦ ǘƘŜ ǿŀȅΦ [ƛƪŜ 

there is that, like  10 or 20%  that it's not going to do and that's fine. You just 

don't weŀǊ ƛǘ ŦƻǊ ǘƘƻǎŜ ǘƘƛƴƎǎΦέ - Joe 

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 to dissatisfaction and/or abandonment. 

6.4.2.3.2 Subtheme 3.2 ς Periods of non-use 

As highlighted by Joe in subtheme 3.1, there are situations where a prosthesis may 

not be worn. Therefore, not all prosthesis users are constant device wearers; devices 

are not necessarily worn 24 hours, seven days a week. For some, there are periods of 

non-use for reasons such as comfort, and the prosthesis not aiding their ability.  

άIǘϥǎ ƻƪŀȅ ǘƻ ƴƻǘ ǳǎŜ ŀ ǇǊƻǎǘƘŜǘƛŎ ŀǘ ǘƛƳŜǎέ - Tom 

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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άǇǳǘǘƛƴƎ ǎǳƴ ŎǊŜŀƳ ƻǊ ǎƻƳŜǘƘƛƴƎ ƻƴΣ ƛǘϥǎ ƳƻǊŜ Ŝŀǎȅ ǿƛǘƘƻǳǘ ǘƘŜ ǇǊƻǎǘƘŜǎƛǎέ ς 

Sue 

Not only for the user, but this may be important for insurers to note, as wear time is 

not necessarily a measure of how useful and necessary the prosthesis is. In addition, 

when performing outcome measurement assessments, clinicians should note that 

the individual may prefer to perform tasks without their prosthesis and should 

discuss how they carry out such tasks outside the clinic.  

6.4.2.3.3 Subtheme 3.3 ς Using multiple devices 

Use of multiple devices to meet needs was apparent from participants sharing their 

experiences and opinions. Multiple devices can be used for different tasks or 

situations, and this was likened to having multiple pairs of shoes:  

ά5ƻƴϥǘ ǘŜƭƭ ƳŜ Ƨǳǎǘ ƻƴŜ ǇŀƛǊ ƻŦ ǎƘƻŜǎ ƛǎ ƎƻƻŘ ŦƻǊ ŜǾŜǊȅǘƘƛƴƎΦ Lǘ ƛǎ ƴƻǘΦ {ƻ ǘƘŜȅ 

Ǝƻǘ ǘƻ ōŜ ŀŎŎŜǇǘƛƴƎ ǘƘŀǘ ȅƻǳ ƴŜŜŘ ƳǳƭǘƛǇƭŜ ŀƴŘ ǎǘǳŦŦέ ς Tom 

As well as using multiple devices, some people may use activity specific devices, such 

as for sport.  

άL ƘŀǾŜ ŀ ŎƻǎƳŜǘƛŎ ƘŀƴŘΦ L ǳǎŜ ǎƻƳŜ ǎǘǊŀǇǇƛƴƎ ǎȅǎǘŜƳǎ ŦƻǊ ǿŜƛƎƘǘǎΦ !ƴŘ ǘƘŜƴ 

I've got yeah, just other hands for canoe, kayak, and rowing otherwise. And 

ǘƘŜƴΣ ƻŦ ŎƻǳǊǎŜΣ ǘƘŜ bŀƪŜŘ tǊƻǎǘƘŜǘƛŎ ŘŜǾƛŎŜΧ L ǳǎŜ ǘƘŀǘ ƻƴŜ ŦƻǊ ŦƛƴŜ ŘŜǘŀƛƭ 

ǿƻǊƪέ ς Sam 

Different types ƻŦ ŘŜǾƛŎŜ Ŏŀƴ ƻŦŦŜǊ ǳƴƛǉǳŜ ōŜƴŜŦƛǘǎΦ LƴŘƛǾƛŘǳŀƭǎ ǎƘƻǳƭŘƴΩǘ ōŜ 

categorised by device types, such as a ΨǎƛƭƛŎƻƴŜ ǇŀǎǎƛǾŜ prosthesis userΩ. People with 

partial hand limb difference can benefit from a device that they may only wear for a 
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short period of time, for a specific task. In addition, the 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 ς Learning and advocating 

It was apparent across the interviews that each individual has gone through 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 4.1 ς 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.  

ά{ƻ LΣ ŦƻǊ ƛƴǎǘŀƴŎŜΣ I'm knitting, and crocheting, I do that and sometimes I look 

ŦƻǊ ŀ ƳƻǾƛŜ ŦǊƻƳ Ƙƻǿ Řƻ ǘƘŜȅ Řƻ ǘƘŀǘΚ .ǳǘ ǘƘŜƴ L ƘŀǾŜ ǘƻ ŀŘƧǳǎǘ ƛǘέ ς Sue 

Nonetheless, such videos come without qualified clinical guidance and the onus is on 

the user to seek what other people may have voluntarily shared. In addition to 

seeking information from other prosthesis users about completing tasks, Sam noted 

searching online to keep up to date about prosthetic devices for his presentation. 

άLϥƳ ŀƭǿŀȅǎ casually looking around to just because you know, sometimes I'll 

just do a Youtube or a Google search to see, you know, partial limb impairment 

ǇǊƻǎǘƘŜǎƛǎΦέ ς Sam 

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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άǿŜ Řƻƴϥǘ ƪƴƻǿ ǿƘŀǘ ǿŜ Řƻƴϥǘ ƪƴƻǿΣ ǎƻ ǿŜ Ƨǳǎǘ Řƻƴϥǘ ƪƴƻǿ ǿƘŀǘ ǉǳŜǎǘƛƻƴǎ ǘƻ 

ŀƭǿŀȅǎ ŀǎƪέ ς Tom  

As well as not knowing what to search, people could be misinformed by incorrect 

information available online. Further, information online could contradict advice or 

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 difference. Moreover, research can 

also come in the form of speaking directly to someone with partial hand limb 

difference.  

άL Ǝƻǘ ǘƻ ǘŀƭƪ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǘƘŀǘ ƘŀŘ ŀ Ƴȅƻ ƘŀƴŘ ŀƴŘ ŎƻǳƭŘ ŀǎƪ ƘƛƳ ǉǳŜǎǘƛƻƴǎ 

and stuff and that was very good and kind of confusing at the same time, in 

the sense ǘƘŀǘ ȅƻǳΣ ȅƻǳ ŎƻƳŜ ƛƴ ƴŀƠǾŜΣ ŜȄǇŜŎǘƛƴƎ ȅƻǳΩǊŜ Ǝƻƴƴŀ ƘŀǾŜ ǘƘƛǎ Ŏƻƻƭ 

ǘƘƛƴƎ ǊŜǇƭŀŎŜ ȅƻǳǊ ŦƛƴƎŜǊǎ ŀƴŘ ƛǘϥǎ Ƨǳǎǘ Ǝƻƴƴŀ ǿƻǊƪ ǇŜǊŦŜŎǘƭȅΣ ŀƴŘ ŜǾŜǊȅǘƘƛƴƎέ 

ς Tom 

Finding out about what to expect, or seeking advice, directly from a prosthesis user 

can be advantageous 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 ς Outreach 

 

Participants use social media platforms to share their experiences, knowledge and 

support with the partial hand limb difference community. The impact of social media 
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is global and there is a clear interest in and space for educational, informative content 

ŀōƻǳǘ ŀ ǇǊƻǎǘƘŜǎƛǎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜΦ 

ά²ƘŜƴ L first got this prosthetic, I did a full video about that, and I got, I don't 

know thousands of likes, couple of 100 comments from all over the world, 

ǘƻƻΦέ - Sam 

In addition 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:  

άǿƛǘƘ ŀ ǉǳŀǊǘŜǊ ŎŜƴǘǳǊȅ όŀƭƳƻǎǘύ ŜȄǇŜǊƛŜƴŎŜ ōŜƛƴƎ ŀ partial hand amputee I 

can lend a voice of experience to that type of environment as well, which is 

ƴƛŎŜΦέ ς Sam 

Professionals may ask individuals with partial hand limb difference to speak directly 

to others with similar presentations to educate them about prosthetic options. 

άǘƘŜȅ ŀǎƪ ƳŜ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜǎ ǘƻ Ǝƻ ǿƛǘƘ ǘƘŜƳ ǘƻ ŀƴ ŀƳǇǳǘŜŜ ŎŜƴǘŜǊ ŀƴŘ ǘƻ ǘŀƭƪ 

ǘƻ ǇŜƻǇƭŜ ǘƻ ǎƘƻǿ ǘƘŜƳ ǿƘŀǘ ŜȄƛǎǘǎΦέ ς Sue 

As well as sharing experiences and knowledge of devices, some requests can be more 

specific, such as TomΩǎ ŜȄŀƳǇƭe of advocating for other people with partial hand limb 

difference by providing recommendations on who to see to acquire a prosthesis:  

άLΣ ǘǊȅ ŀƴŘ ǎǘŜŜǊ ǘƘŜƳ ǘƻ ǘƘŜ ōŜǘǘŜǊ ƭƻŎŀǘƛƻƴǎ ŦƻǊ ŀ ōŜǘǘŜǊ ŎƘŀƴŎŜ ǳǇ ŦǊƻƴǘέ ς 

Tom 
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6.4.2.4.3 Subtheme 4.3 ς Self advocacy 

As well as advocating for the partial hand limb difference community, participants 

also shared their experiences with advocating for themselves.  

άƴƻ ƻƴŜ ŜǾŜǊ ŎŀƳŜ ǘƻ ƳŜ ŀƴŘ ǎŀƛŘ ΨIŜȅΣ {ǳŜΣ ǘƘŜǊŜϥǎ ǎƻƳŜǘƘƛƴƎ ƴŜǿ ƻƴ ǘƘŜ 

ƳŀǊƪŜǘΦ aŀȅōŜ ƛǘϥǎ Ŧƛǘǎ ȅƻǳΩΦ bƻΣ L ƘŀŘ ǘƻ figure out myselfΦέ ς Sue 

Not all people with limb difference will seek out treatments or solutions for 

themselves, which means that without adequate support and information, some 

people may not acquire a prosthetic device which could improve their function and 

quality of life. This is highlighted by Sam:  

άL ƴŜŜŘŜŘ ǘƻ Řƻ ƳƻǊŜ ŀŘǾƻŎŀŎȅ ŦƻǊ ƳȅǎŜƭŦΣ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ L ǿƻǳƭŘ ŜƴŘ ǳǇ 

with something that's comfortableΦ ά ς Sam 

As well as prosthesis prescription, self-advocacy was noted in terms of surgery and 

care.  

άу ȅŜŀǊǎ ƻŦ ƎƻƛƴƎ ǘƘǊƻǳƎƘ ŀƭƭ ƻŦ ǘƘƛǎ Ƴȅ ŀŘǾƻŎŀŎȅ ƛǎ ǘƻǿŀǊŘǎ ǘƘŜ ƭŜŀǎǘ ƴǳƳōŜǊ 

of surgeries as possible at anything because learning the scar tissue, and we 

Řƻƴϥǘ ǊŜŀƭƛȊŜ Ƙƻǿ ƳǳŎƘ ƛǘ ŀŦŦŜŎǘǎ ǳǎΦέ ς Tom 

Advocating for oneself is often required for prescription 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 the concept of the decision aid was positive overall, and 

constructive feedback provided by participants around format, content and 

language. Participants commended the use of examples, pictures and incorporation 

of psychosocial aspects within the draft. Considerations, evidence and implications 

for the decision aid are contained in Table 23.  
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TABLE 23 - CONSIDERATIONS FOR DECISION AID INCLUDING EVIDENCE FROM STUDY 4B 

Considerations Evidence Implications for decision aid 

Colour selection  άI'd say it's a little off. But with the, you know, 'cause you got the red and the 
greensΦέ ς David 
 
άI thought, if you use colors, green, yellow, and red, then you don't need  the 
lettersΦέ- Sue 
 
 

- Change colours to represent message  

- Simplify presentation of information 

Language άtŀǊǘ ƻŦ ƭƛŦŜ ƭƛƪŜ ŀǇǇŜŀǊŀƴŎŜΣ ƛǎ ƳƻǾŜƳŜƴǘΦ  !ƴŘ ǎƻΣ ǿƘƛƭŜ ǎƻƳŜǘƘƛƴƎ ŘƻŜǎƴΩǘ 
look like a hand, or an arm or a leg, if it moves like one, it disappears.έ ς Joe 
 
άOkay, cause in terms of a material base like this is my canoe [holds up sports 
ŘŜǾƛŎŜϐ ǘƘŜǊŜΩǎ ŀ ƭƻǘ ƻŦ ǎƛƭƛŎƻƴ ƛƴ ǘƘŜǊŜ ŀǎ ǿŜƭƭΦές Sam 
 
άso the silicon passive is that the, the touch like for using like a touch screen? 
Is that what that means, or?έ ς David 
 
άGuess maybe a, maybe dumbing down any of the words. Some of some of 
the stuff like, this sounds stupid, but I I don't know what congenital means.έ   
- David 

- Use lay person language  

- wŜƳƻǾŜ ΨƭƛŦŜ ƭƛƪŜ ŀǇǇŜŀǊŀƴŎŜΩ 

- Consider descriptions of different 

device types 
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Device wear times άcutting food, dressing, washing. These are like these are REALLY important 
ǘƘƛƴƎǎ ǘƻ ǘƘƛƴƪ ŀōƻǳǘΦ  wŜŀƭƭȅΣ ȅƻǳ ƪƴƻǿΣ ǿŀǎƘƛƴƎ ȅƻǳǊ ōƻŘȅ ƭƛƪŜΧ L Řƻƴϥǘ ǘŀƪŜ 
this thing in the bath. ά- Joe 
 
άȅƻǳ Ŏŀƴ ƭŜǘ ǇŜƻǇƭŜ ƪƴƻǿ ƭƛƪŜΣ ΨIŜȅΣ ǘƘƛǎ ƛǎΧȅƻǳ ƪƴƻǿΣ ȅƻǳϥǊŜ ƴƻǘ  ǎŜǿing this 
thing to your body.  You can use it as much as you want, you know, and in the 
circumstances that you want itΦέ - Joe 

- LƴŦƻǊƳ ǊŜŀŘŜǊǎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ƴŜŜŘ ǘƻ 

use their prosthesis constantly  

Educate on limitations άthink there are things that they provide and there are gaps, you 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 interfereέ - Joe 
 
 

- Inform readers that a device will not 

replicate the hand 

Choose language that is recognised 
 

ά¢ƘŀǘΩǎΣ ȅŜŀƘΧǿƘŜƴ ȅƻǳ Ǝƻǘ ǘƘŜ ȅƻǳǊΣ ȅƻǳǊ ǎƛƭƛŎƻƴŜκǇŀǎǎƛǾŜ ŎŀǘŜƎƻǊȅΦ   LϥƳ 
just gonna hold up an example [holds up cosmetic device] Is this what you're 
referring to.έ- Sam 
 
 

- Review text and language to ensure no 

jargon is used and can be read by the 

lay person 

Open-ended and inclusive questions άmaybe, rather than asking, you know - do you lift heavy objects or what not? 
- ask more tasks specific type questions, because what I feel is heavy and 
what you feel is heavy is two different relationships and so that could change 
a little bitέ - Tom 

- Ask task-specific questions 

Inclusion of pictures άBut for me it would be important that they are pictures.έ - Sue - Use images as aids 
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Manufacturer-specific άthe clinic where I was, they are connected with BeBionic, so they wouldn't 

be happy if you only have Ossur and not BeBionicέ - Sue 

- Make the decision aid non-biased in 

terms of manufacturers 

Links to digital/online resources άthe one thing I would suggest is links to like Youtube videos or something of 

that sortέ ς Tom 

άif you have a printed version, you can add a QR code.έ - Sue 

- Provide links to external resources 

Explain stakeholders and occupations άmaybe a quick little description of  like, what what a hand therapist would 
do/does.έ ς David 
 
άmy occupational therapist had a lot of good advice about what a prosthetic 
might look like for me through the hand therapy process, so that might be 
someone else that may or may not be part of someone's team and would be 
useful to introduce as well.έ  - Sam 

- Introduce different occupations ς 

consider that these roles may be 

described differently across the globe 

Interactive elements ά{pace for people fill in their own ideas. I think that's great.έ - Sam - Allow reader to input via checking 

boxes or writing/typing answers to 

questions 
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Break down sections to allow reader 
to digest 

άI'm pretty cerebral, and I wanted as much information as I get. Other people 
might not 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 over 
the course of time -Yes - click here to read more information about the 
physiology side of this. If no, okay, here's what you need to know about just 
getting a prosthetic done.έ  - 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 Study 4A 
Participants who took part in the survey were predominantly from the United States. 

This was also seen in the survey study described in Chapter 3 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 research. 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 amputation 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 likelihood of using 

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 participants 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 around one 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 

employment in their chosen occupation. Three of these participants noted not being 

employed at the time of taking the survey. Only five participants responded that they 

were employed in the same occupation as time of amputation. It could be said that 

hand function can limit the types of work people can do due to difficulty in 

performing specific functional tasks and slow work. One participant also noted risk of 

infection being a factor due to the nature of their previous work as a veterinarian. 

However, the principle of hand function limiting work cannot be generalised for all 

types of work as some participants noted that their roles were not highly physical and 

some participants claimed they could perform as they did before their amputation. 

This was also supported by the participants who worked 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 these individuals may or may not have contributed to their 

ability to perform the same work-related 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 unemployment due 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 whether participants who use one device did 
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so through choice and having a preferred device, or if they only had access to one 

prescribed device. Of the devices which were prescribed and no longer used, silicone 

was the most abandoned device type. Five participants noted that at the time of the 

interviews they used no device. This may suggest that they chose not to wear their 

prosthesis at times. 

The only device type in which the same number of prescribed and currently used 

devices were recorded was activity 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 goals. Many of the participants used devices at the time of 

interview. This may be due to the inclusion criteria of the study which allowed current 

or recent prosthesis users to take part and may not be reflective of the partial hand 

limb difference population as a whole. Other device types which were no longer being 

used may not have been Ŧƛǘ ŦƻǊ ǇǳǊǇƻǎŜΣ ƻǊ ǊŜǉǳƛǊŜŘ ǘƻ ƳŜŜǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭǎΩ ƎƻŀƭǎΦ 

There is also a possibility that they were ill-prescribed. Participants who no longer 

used a prosthesis provided varied feedback that suggests reasons for abandonment 

included funding, prosthesis not meeting their individual needs and ill-prescription. 

The majority of participants did not receive a form of physical information pack. 

Those who did 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 participants 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 



190 

 

participants. Participants 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 individual and 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 the first prescribed 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 change in shape and size, and 

some may wish to see what function they have post-amputation 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 first prosthesis, 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 individuals who are going to receive their first prosthesis. Setting expectations in 

terms of a timeline may increase satisfaction and buy-in to 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 

ŘƛŘƴΩǘ ǿŀƴǘ ŀ ŘŜǾƛŎŜ ǘƘŀǘ ŜǾŜǊȅƻƴŜ ǿƻǳƭŘ ΨǎŜŜΩ whereas Joe noted the importance of 

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 longer prioritise 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 different type of 

device, which may go on to be a preferred device. 

Owning a prosthesis does not mean that the individual is a constant and consistent 

prosthesis user. This could be considered when shaping policy and requirements for 

funding. An individual who uses a prosthesis for one hour a day may receive the same 

benefits and satisfaction as another person who uses it for 16 hours per day 

depending on their individual needs and goals.  

Expectations are critical in various formats. Expectations about the journey ahead are 

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. 

Participants 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 example, 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, advantages 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 serve as 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 difference 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 and valuable 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 themselves 

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 disadvantaged in terms of 

their treatment and prescription.   

 

6.5.3 Implications for decision aid  
Feedback on the decision aid draft from interview participants was positive. The 

decision aid was well received. Co-creation of the decision aid occurred during each 

interview as feedback from participants was documented live while showing the 

document during the interview via a shared screen. Participants contributed to the 

design and development of the decision aid by inputting their ideas and feedback on 

aspects including content, structure, terminology and presentation. Retrospective 

co-creation occurred after analysing transcripts when further changes and additions 

were made to the document. This formed a period of iteratively co-creating further 

improved iterations of the decision aid with user involvement.  
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6.5.4 Limitations 
Due to the method of convenience sampling used to recruit Study 4A participants, 

participation was relatively low. It is unknown who chose not to take part in the study 

despite being eligible. The researchers did not collect information on where 

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

someone in their network. In addition, it is unknown who may have clicked on the 

survey link and started the survey without completing until the end. Reasons for non-

completion remain unknown. The sample size may reflect the difficulty in reaching 

the partial hand limb difference community. While the researchers have built up a 

network of professionals in the community, end users/patients are not necessarily 

connected with the researchers on social media. Therefore, it was hoped that word 

of mouth could illicit more responses. In addition, a leading partial 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 bias in the demographic 

of participants. Further, the survey recruitment 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 development. Nonetheless, a longer 

recruitment period may have allowed for more participants which in turn would 

provide more data which would add new information or enrich existing information 

gathered. 

Deriving the theme of learning and outreach from the data could have been 

influenced by the nature of the participants. Participants volunteered their time, and 
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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 learn. Future work could 

involve reaching out directly to clinics or support groups to ask for their support in 

advertising studies for this population. However, time required to gain ethical 

approval for this sampling method should be considered. 

Ten invitations were sent out to participants who indicated interest in taking part in 

Study 4B. Four did not respond. One participant replied then later withdrew 

participation. No reason was given for withdrawal, however, the participant 

previously asked if a gift voucher or compensation would be given. This information 

was included in the PIS, however, it could be possible that this was not clearly 

understood. 

Due to the semi-structured approach, the participants were not asked exactly the 

same set of questions, however core questions and topics were included across all 

interviews. Additionally, only one participant was female (Sue) and was also the only 

person with congenital limb difference who took part in Study 4B. Therefore, may not 

be wholly representative of the female or congenital community with partial hand 

limb difference. Similarly to Study 3, the COREQ checklist 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, this Chapter involved prosthesis users to find out about their opinions 

and experiences as well as co-create further iterations of the decision aid in 

development. Participants in Study 4A shared information about their experiences 

and situation, which showed that people 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 Study 4B, five participants discussed their opinions, thoughts and feelings about 

navigating life as a partial hand prosthesis user. Participants in this study gave 

feedback on the decision aid, which was positive overall and indicated desire and 

need for the tool. Findings from this study highlighted the importance 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 research-based evidence sharing to allow 

people with limb difference to take ownership in the decision-making process 

regarding prosthesis prescription.  

 

6.7 Chapter summary 
This Chapter described a two-part user involvement study comprising of a screening 

survey and interviews. 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 aid for partial hand prosthetic prescription 

7.1 Introduction  
This Chapter presents the final version of the decision aid for partial hand prosthetic 

prescription (Figure 41). This version was iteratively refined based on insights gained 

from preceding studies described in this thesis. The decision aid presented in this 

chapter will be available via the University of Strathclyde thesis repository page. Links 

to the thesis and a publicly accessible version of the decision aid will be available on 

ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ Pure webpages.  

 

FIGURE 41 ς FLOWCHART HIGHLIGHTING WORK DESCRIBED IN CHAPTER 7 IN BLUE 
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7.2 Iterative development of decision aid 
 

The draft decision aid described in Chapter 5 was further developed in an iterative 

manner. Iterations were made during and/or after each individual interview in Study 

4B (Chapter 6) as participants were shown the document during the session. Changes 

were made to the document live during the interview, amended after the interview, 

then shown to the next interviewee. This process was repeated for each interviewee.  

Table 24 contains sections from the table presented in Chapter 6. This version of the 

table features an additional column which details the sections which were changed 

as a result of feedback from the participants in Study 4B.   Figure 42 shows a segment 

of the draft decision aid with comments displayed to demonstrate how instructions 

for changes were recorded during and after interview sessions. 
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TABLE 24 - CONSIDERATIONS FOR DECISION AID AS DESCRIBED IN STUDY 4B INCLUDING DECISION AID PAGE REFERENCES FOR IMPLEMENTED CHANGE 

Considerations Evidence Implications for decision aid Section 

Colour selection  άI'd say it's a little off. But with the, you know, 'cause you got the 
red and the greensΦέ ς David 
 
άI thought, if you use colors, green, yellow, and red, then you don't 
need  the lettersΦέ- Sue 
 
 

- Change colours to 

represent message  

- All 

- Simplify presentation 

of information 

- All 

Language άPart of life like appearance, is movement.  And so, while 
ǎƻƳŜǘƘƛƴƎ ŘƻŜǎƴΩǘ ƭƻƻƪ ƭƛƪŜ ŀ ƘŀƴŘΣ ƻǊ ŀƴ ŀǊƳ ƻǊ ŀ ƭŜƎΣ ƛŦ ƛǘ ƳƻǾŜǎ 
like one, it disappears.έ ς Joe 
 
άOkay, cause in terms of a material base like this is my canoe 
ώƘƻƭŘǎ ǳǇ ǎǇƻǊǘǎ ŘŜǾƛŎŜϐ ǘƘŜǊŜΩǎ ŀ ƭƻǘ ƻŦ ǎƛƭƛŎƻƴ ƛƴ ǘƘŜǊŜ ŀǎ ǿŜƭƭΦές 
Sam 
 
άso the silicon passive is that the, the touch like for using like a 
touch screen? Is that what that means, or?έ ς David 
 
άGuess maybe a, maybe dumbing down any of the words. Some of 
some of the stuff like, this sounds stupid, but I I don't know what 
congenital means.έ   - David 

- Use lay person 

language  

- All  

- wŜƳƻǾŜ ΨƭƛŦŜ ƭƛƪŜ 

ŀǇǇŜŀǊŀƴŎŜΩ 

- Page 9 

- Consider 

descriptions of 

different device 

types 

- Page 9 
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Device wear times άcutting food, dressing, washing. These are like these are REALLY 
important things to think about.  Really, you know, washing your 
ōƻŘȅ ƭƛƪŜΧ L Řƻƴϥǘ ǘŀƪŜ ǘƘƛǎ ǘƘƛƴƎ ƛƴ ǘƘŜ ōŀǘƘΦ ά- Joe 
 
άȅƻǳ Ŏŀƴ ƭŜǘ ǇŜƻǇƭŜ ƪƴƻǿ ƭƛƪŜΣ ΨIŜȅΣ ǘƘƛǎ ƛǎΧȅƻǳ ƪƴƻǿΣ ȅƻǳϥǊŜ ƴƻǘ  
sewing this thing to your body.  You can use it as much as you 
want, you know, and in the circumstances that you want itΦέ - Joe 

- Inform readers that 

ǘƘŜȅ ŘƻƴΩǘ ƴŜŜŘ ǘƻ 

use their prosthesis 

constantly  

- Page 10 

Educate on limitations άthink there are things that they provide and there are gaps, you 
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 interfereέ - Joe 
 
 

- Inform readers that a 

device will not 

replicate the hand 

- Page 10 

Choose language that is recognised 
 

ά¢ƘŀǘΩǎΣ ȅŜŀƘΧǿƘŜƴ ȅƻǳ Ǝƻǘ ǘƘŜ ȅƻǳǊΣ ȅƻǳǊ ǎƛƭƛŎƻƴŜκǇŀǎǎƛǾŜ 
category.   I'm just gonna hold up an example [holds up cosmetic 
device] Is this what you're referring to.έ- Sam 
 
 

- Review text and 

language to ensure 

no jargon is used and 

can be read by the 

lay person 

- All 

Open-ended and inclusive questions άmaybe, rather than asking, you know - do you lift heavy objects or 
what not? - ask more tasks specific type questions, because what I 
feel is heavy and what you feel is heavy is two different 
relationships and so that could change a little bitέ - Tom 

- Ask task-specific 

questions 

- Page 13 & 14 
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Inclusion of pictures άBut for me it would be important that they are pictures.έ - Sue - Use images as aids - Page 8 

Manufacturer-specific άthe clinic where I was, they are connected with BeBionic, so they 

wouldn't be happy if you only have Ossur and not BeBionicέ - Sue 

- Make the decision 

aid non-biased in 

terms of 

manufacturers 

- Page 8 

Links to digital/online resources άthe one thing I would suggest is links to like Youtube videos or 

something of that sortέ ς Tom 

άif you have a printed version, you can add a QR code.έ - Sue 

- Provide links to 

external resources 

- Page 17 

Explain stakeholders and occupations άmaybe a quick little description of  like, what what a hand 
therapist would do/does.έ ς David 
 
άmy occupational therapist had a lot of good advice about what a 
prosthetic might look like for me through the hand therapy 
process, so that might be someone else that may or may not be 
part of someone's team and would be useful to introduce as well.έ  
- Sam 

- Introduce different 

occupations ς 

consider that these 

roles may be 

described differently 

across the globe 

- Page 4 
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Interactive elements ά{pace for people fill in their own ideas. I think that's great.έ - Sam - Allow reader to input 

via checking boxes or 

writing/typing 

answers to questions 

- Pages 12-16 

Break down sections to allow reader 
to digest 

άI'm pretty cerebral, and I wanted as much information as I get. 
Other people might not 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 over the course of time -Yes - 
click here to read more information about the physiology side of 
this. If no, okay, here's what you need to know about just getting a 
prosthetic done.έ  - 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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FIGURE 42 - SCREENSHOT OF DECISION AID DRAFT WITH COMMENTS FROM STUDY 4B FINDINGS 
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7.3 Collaborative development  
 

Initial graphics 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 research. EPSRC funding was 

used to fund the service. Examples of sketches made are contained in Figures 43 to 

45. Documents were sent to Crunch Design for formatting and development 

(Appendix S).  

 

FIGURE 43 - SKETCH OF PATIENT AND CLINICIAN SPEAKING, DRAWN BY AUTHOR AND SENT TO CRUNCH DESIGN 

 

FIGURE 44 - SKETCH OF SOMEONE USING A PARTIAL HAND PROSTHESIS TO THROW A DART, DRAWN BY AUTHOR 

AND SENT TO CRUNCH DESIGN 
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FIGURE 45 - SKETCH OF KEY STAGES IN THE PROSTHESIS PRESCRIPTION JOURNEY, DRAWN BY AUTHOR AND SENT 

TO CRUNCH DESIGN 
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Crunch Design translated the documents, including sketches, into a draft decision aid 

PDF and returned the first draft of the document (Appendix T). On receipt of drafts 

from Crunch Design, further instructions were sent back to Crunch Design with notes 

on formatting and updates to graphics or content. Revisions were sent between 

Crunch Design and the author and iteratively developed through written 

communication.  

Red text was used to communicate instructions and yellow highlighting was used to 

identify changes to existing text. An example of this is shown in Figure 46. Illustrations 

were also used alongside sketches to describe the format and design desired for 

sections within the document. A total of 7 versions of the document were created 

before the final version agreed (Section 7.4).  
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FIGURE 46 - SCREENSHOT OF EXTRACT FROM DOCUMENT SENT TO CRUNCH DESIGN WITH HIGHLIGHTED 

CHANGES IN YELLOW AND INSTRUCTIONAL NOTES IN RED 

 

7.4 Final decision aid   
 

The final decision aid is presented on the following pages. This is an 18-page 

document split into three sections as indicated on the Ψ/ontentsΩ page (Page 2). 
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