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Abstract

Background: Prosthesis design is complex and multiple appropriate options exist for any 

individual with lower-limb amputation. However, there is insufficient evidence for guiding 

decision-making. Shared decision-making (SDM) offers an opportunity to incorporate patient-

specific values and preferences where evidence is lacking for prosthesis design decisions. To 

develop resources to facilitate SDM, and consistent with the International Patient Decision Aid 

Standards, it is necessary to identify the decisional needs of prosthetists and prosthesis users for 

prosthesis design decisions.

Objectives: To assess the needs of prosthetists and new prosthesis users for SDM about the first 

prosthesis design.

Study design: Qualitative descriptive design.
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Methods: Six focus groups were conducted with 38 prosthetists. Individual semistructured 

interviews were conducted with 17 new prosthesis users. Transcripts were analyzed using directed 

content analysis, with codes defined a priori using existing frameworks for SDM: the Three Talk 

Model for SDM and the Ottawa Decision Support Framework.

Results: Four main themes were identified among prosthetists and prosthesis users: 

acknowledging complexity in communication, clarifying values, recognizing the role of 

experience to inform preferences, and understanding the prosthetic journey.

Conclusions: Resources that support SDM for the first prosthesis design should consider 

methods for identifying individual communication needs, support with clarifying values, and 

resources such as experience for achieving informed preferences, within the context of the overall 

course of rehabilitation and recovery following lower-limb amputation. The themes identified in 

this work can inform SDM to promote collaborative discussion between prosthetists and new 

prosthesis users when making prosthesis design decisions.

Keywords

amputation; physical and rehabilitation medicine; rehabilitation; decision support techniques; 
prostheses; prosthesis design; prosthesis fitting; qualitative research; shared decision-making; 
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Background

Rehabilitation after lower-limb amputation (LLA) is complex, and typically involves 

design, provision, and training to use a prosthesis to restore physical function and 

achieve rehabilitation goals.1,2 Specific to prosthesis design, decisions center on choosing 

appropriate modular parts of a prosthesis, including the socket, suspension, interface, and 

distal components, for a given person with LLA.3 Prosthetic components may include 

custom parts made uniquely to fit the residual limb, such as a total surface bearing 

or patellar tendon bearing socket style for a transtibial amputation, or the selection of 

ready-made parts such as the make, model, and appearance of a prosthetic foot.3 Such 

options may differ in comfort, appearance, method of use, and function, underscoring the 

individualized nature of prosthesis design decision-making.4 Furthermore, available options 

within all parts of a prosthesis have increased in number and complexity over the past 

several years. For example, more than 100 prosthetic foot options are available in today’s 

commercial market.5,6 This can be a problem, because evidence to support choosing one 

option over another is limited, complicating the prosthesis design process.3,5 In addition, 

many people with LLA express feeling underinformed about prosthetics7 and uncertain 

about how to participate in prosthesis design decisions,8 despite their desire to engage in the 

decision-making process.8 Given these challenges in prosthesis design decision-making for 

an individual, it is essential to incorporate unique patient values and needs into prosthesis 

design decisions after LLA.4

Shared decision-making (SDM) is a process whereby clinicians and patients exchange 

information about available options to make informed decisions that reflect patients’ 

personal goals and values.9–11 SDM is especially valuable in situations of medical 
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uncertainty, where evidence is insufficient, and/or when personal preferences may heavily 

influence a decision.12 Rehabilitation settings in particular offer several opportunities for 

incorporating SDM, such as with goal setting, adherence to treatment and therapy plans, 

and promoting patient autonomy.13–16 Therefore, it is not surprising that recent clinical 

practice guidelines for lower-limb prosthetic rehabilitation recommend incorporating SDM 

in treatment decisions to improve health outcomes.13 The potential of SDM to maximize the 

health of prosthesis users is made more promising by the long-term relationship between 

prosthesis users and prosthetists and the changing needs of prosthesis users throughout their 

life span. Although a patient decision aid for people undergoing partial foot amputation has 

been described,17 SDM has yet to be realized in rehabilitation care for people with LLA, 

as there are several challenges and barriers to use of SDM in routine practice. SDM may 

require communication and cultural changes in prosthetic care,11 and the complex health 

presentations of people with LLA may increase challenges for SDM. Thus, both people with 

LLA and prosthetists would benefit from resources that support incorporating SDM into 

prosthesis design decisions.

Shared decision aids (SDAs) are resources designed to support SDM by helping individuals 

engage in health care decisions through personalized information on available options, 

assistance with identifying and communicating values, and weighing of options and 

associated outcomes for making a given health decision.11,18 The International Patient 

Decision Aid Standards (IPDAS) were proposed to provide a systematic approach for 

developing SDAs across various health care settings, and includes steps of 1) evaluating 

the decisional needs of stakeholders involved in a given health decision, 2) forming a 

stakeholder group to guide development of the SDA prototype, 3) alpha testing of the SDA 

with the stakeholder group, and 4) beta testing in real-life settings with target patients and 

clinicians.18,19 Qualitative methods are ideal for exploring a phenomenon and its influencing 

variables in depth (e.g. the decisional needs inquiry described in IPDAS step 1).20 To 

develop a SDA for prosthesis design, the aim of this study centered on the first step of 

the IPDAS process, and focused on assessing the decisional needs of prosthetists and new 

prosthesis users regarding the design of the first prosthesis. Because prosthesis design 

decisions typically begin with the first prosthesis when people are least knowledgeable about 

the prosthetic rehabilitation process, and influence later prostheses,21 the focus of this study 

was on the needs of new prosthesis users and their prosthetists for the first prosthesis design.

Methods

Study design

We leveraged two frameworks on the process of SDM and decisional needs for SDM 

(the Three Talk Model for SDM and the Ottawa Decision Support Framework, Table 

1),22–24 to inform the directed content analysis approach to identify themes as they relate 

to SDM.25 The Three Talk Model for SDM is a framework for conducting SDM in 

clinical practice, through steps of deliberation, team talk, option talk, decision talk, decision 

support, initial preferences, and informed preferences.22,23 The Ottawa Decision Support 

Framework is a framework that outlines the support needed by patients and health care 

providers.24 Semistructured focus groups were conducted with prosthetists to allow for 
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expansion of ideas through group interaction.26 A group format was deemed acceptable, 

as it was considered unlikely that personally sensitive topics would arise from inquiry 

into the prosthetist’s decisional needs, given the professional nature of the decisions being 

made. By contrast, individual semistructured interviews were conducted with prosthesis 

users because of the sensitive and personal nature of values associated with prosthesis design 

decisions (e.g. thoughts on personal finances, personal views, social appearance, roles, and 

norms).27,28 The Colorado Multiple Institutional Review Board approved study procedures.

Study participants

To develop a SDA that would meet the diverse needs of people with LLA, purposive 

sampling was used for both groups to capture perspectives from people with various 

demographic and clinical characteristics.29 For prosthetists, purposive sampling aimed to 

vary the practice settings and years of experience practicing prosthetics, and for new 

prosthesis users, a diverse representation of amputation level and etiology, age, and sex. 

Prosthetist participants were included if they were 1) certified prosthetists, 2) actively 

providing prosthetic care for people with LLA for 1 or more years, and 3) English-speaking. 

Prosthetists were excluded if 1) they provided care outside the United States, or 2) were 

unable to participate in a 1-hour focus group. Prosthesis users were included if they 1) had 

a transtibial, knee disarticulation, or transfemoral lower-limb amputation, 2) were currently 

using or in the process of receiving their first definitive prosthesis, 3) were at least age 18 

years or older, and 4) were English-speaking. Prosthesis users were excluded if they 1) had 

a history of using more than one prosthesis in the past (e.g. for a prior or contralateral limb 

amputation), or 2) were unable to participate in a 1-hour interview. Both groups excluded 

participants who provided or received care within the Department of Veteran’s Affairs, given 

it is uniquely different in the delivery of prosthetic care from all other health care settings. 

Based on other qualitative work in SDM,30 sampling aimed to recruit at least 14 prosthesis 

users to achieve data saturation, the point in qualitative analysis where no additional findings 

are identified.31,32 Based on qualitative recommendations for focus groups, sampling aimed 

to recruit at least 4 focus groups of 5–6 prosthetists.26,28

Recruitment

A flyer and a letter describing the study aims were used to recruit both prosthetists 

and prosthesis users. Prosthetists were recruited via email through local and national 

professional partnerships, and through a national Orthotics and Prosthetics List Server. 

Prosthesis users were recruited through 1) referral of prosthetists who participated in the 

study, 2) the Amputee Coalition website, 3) a national Amputee List Server, and 4) local and 

national amputee peer support programs. One research team member screened all potential 

participants over the phone or via email. Recruitment for both focus groups and individual 

interviews extended for at least two additional sessions beyond data saturation.31,32 All 

participants provided electronic written informed consent.

Data collection

After enrollment, all participants provided demographic information via an online survey. 

The prosthetists demographic survey included sex, race, ethnicity, credentials, and years 

of experience. The prosthesis users survey included sex, race, ethnicity, height, weight, 
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time since amputation and prosthesis receipt, level and etiology of amputation, living 

status, employment, and education. A certified prosthetist trained in qualitative methods 

conducted all focus groups and interviews (CA). An iterative team approach was used to 

develop a semistructured interview guide and focus group discussion guide, focusing on 

concepts outlined in the two frameworks22–24,33 (Table 2). Both guides included open-ended 

questions exploring the presentation of options for the first prosthesis design, pros and cons 

associated with those options, concepts of SDM, and key decisional needs.22 For both focus 

groups and individual interviews, additional probing questions were used to further explore 

participant responses. All focus groups and individual interviews took place over the phone 

or video conference (Zoom Video Communications Inc, San Jose, CA, USA) and were 

audio-recorded and transcribed verbatim.

Data analysis

Prosthetist focus groups and prosthesis user interviews were professionally transcribed and 

managed with ATLAS.ti 9 (Scientific Software Development GmbH, Berlin, Germany), a 

software program for organizing large bodies of textual data for qualitative analysis. All 

data were analyzed using qualitative directed content analysis.25,34 Analysis began during 

data collection through team debriefs and a review of field notes, and continued with 

repeated readings of transcripts to achieve data immersion. The research team coded all 

transcripts with codes outlined and defined a priori by the Three Talk Model for SDM,22,23 

and the Ottawa Decision Support Framework24,33 (Table 1). Incorporating overarching 

domains from the Three Talk Model for SDM aimed at 1) clarifying the current state 

of SDM between prosthetists and prosthesis users in the prosthesis design process, 2) 

highlighting steps within SDM where decision support is indicated, and 3) providing initial 

insight into areas for supporting SDM. The Ottawa Decision Support Framework included 

three key elements: 1) identifying key determinants of prosthesis design decisions (e.g. 

knowledge, values, and support and resources), 2) providing decision support interventions, 

and 3) evaluating the success of decision support in improving the decision process and 

outcomes.24

To maintain intercoder reliability and manage potential biases, two members of the research 

team (one clinician and one nonclinician, C.A. and E.H., respectively) independently 

reviewed and coded the transcripts and reconciled results. Codes were modified or added 

as needed; any new codes that did not fit with existing codes were discussed to further 

extend or refine the existing codes.25 Where disagreements arose, a third team member was 

consulted (D.M.). Codes were then grouped into themes to identify the primary components 

of prosthesis design decisions, key determinants for decisions, and decisional needs of both 

prosthetists and prosthesis users.

Data triangulation, member checking, coding rules, and an audit process were used to 

maintain unbiased results, research rigor, and trustworthiness of the findings.34 Data 

triangulation involved a paper trail of investigator memos and participant transcripts. 

In addition, field notes were collected for each interview to support qualitative data 

interpretation, reflexivity, and to account for personal factors introduced by interviewers 

(e.g. identity and work role).26 To ensure all ideas and constructs accurately represented 

Anderson et al. Page 5

Prosthet Orthot Int. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



each participant’s point of view, the content of the interview or focus group was reviewed 

with participants immediately after each interview or focus group (i.e. member checking). 

Debriefing meetings between the interviewer and another investigator (L.S.) took place 

after every one to three interviews and throughout the coding process, to manage potential 

bias and coding rules, monitor for new constructs, data saturation, and areas for future 

probing.35 To ensure credibility of findings, final results were reviewed with an expert 

working group of six experienced prosthesis users and five prosthetists not involved in the 

original interviews.

Results

Recruitment and data collection for prosthetists and prosthesis users took place between 

July 2020 and March 2021 (Table 3). Thirty-eight prosthetists participated in six focus 

groups (5–9 prosthetists per group, 74% male, range of experience 2–42 years, mean 

interview duration: 89 ± 11 minutes, range 74–105 minutes). Data saturation was achieved 

after the fourth focus group, with six total focus groups conducted. Individual prosthesis 

user interviews were conducted with a total of 17 people with LLA (53% male, 76% 

transtibial amputation, mean interview duration: 78 ± 16 minutes, range 54–122 minutes). 

Data saturation was achieved after the 11th interview, with 17 total interviews conducted.

The main decisional needs and opportunities for SDM for prosthesis design for prosthetists 

and new prosthesis users aligned under four key themes: 1) acknowledging complexity 

in communication, 2) clarifying values, 3) recognizing the role of experience to inform 

preferences, and 4) understanding the prosthetic journey (Table 4). The themes will be 

presented per the sequence of the stages of SDM, as depicted in the Three Talk Model.23

Acknowledging complexity in communication

Both prosthetists and prosthesis users discussed challenges with information exchange 

about prosthesis design. Prosthetists expressed concern about overwhelming new prosthesis 

users with too much information during initial interactions. The wide variety of options, 

complexity of information, and lack of experience with using a prosthesis in daily life acted 

as barriers for meaningful information exchange about prosthesis design options:

“Sometimes, especially in the beginning, patients tend to be very overwhelmed 

bythis kind of alien experience. There is no ground zero and they don’t know...what 

small things factor in.”—prosthetist 1

Consistent with prosthetists’ concerns, new prosthesis users described feelings of being 

overwhelmed during initial interactions with their prosthetist. In addition to learning about 

prosthetics, they were working through challenges with recovery after amputation, managing 

health, limb loss, and adapting to life as a person with amputation. Although most new 

prosthesis users desired awareness of prosthesis design options and anticipated decision 

points, they acknowledged challenges in receiving sufficient information without being 

overwhelmed:

“It was like an information overload honestly.”—prosthesis user 13
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Both prosthetists and new prosthesis users discussed a need to disseminate information over 

time to allow for deliberation:

“The one other critical thing I feel is important and that has helped is, if possible, 

spreading these evaluation appointments and consultation appointments over a 

period and over multiple appointments... rather than bombarding them with all the 

information in one appointment or doing one assessment, it’s a lot to take in for 

them, “—prosthetist 37

New prosthesis users also emphasized the importance of identifying their personal 

communication needs for information and working with their prosthetists, and 

acknowledged how each individual with a new amputation may have different needs:

“I think that’s really significant to know what kind of person you are. If you really 

want a lot of information, then a prosthetist needs to be different.“—prosthesis user 

17

Within the Three Talk Model for SDM, clarifying choice and discussing decision options are 

crucial for SDM. Overall, prosthetists described the complexity of communicating prosthesis 

design decisions, and difficulty with gauging individual receptiveness to information (e.g. 

what, how much, and when to provide). New prosthesis users recognized their desire to 

participate in meaningful discussion about prosthesis design, but expressed concerns about 

the abundance of information and their lack of knowledge needed to participate in early 

prosthesis design decisions. Both prosthetists and prosthesis users felt that information 

exchange on prosthesis design options should be adjusted to the communication needs of 

each individual user, with time for consideration.

Clarifying values

Both prosthetists and new prosthesis users indicated the need for identifying prosthesis 

users’ personal values associated with prosthesis design (Table 4). Prosthetists emphasized 

the importance of interviewing new prosthesis users on their lifestyle and goals for using 

a prosthesis, to inform optimal prosthesis design (e.g. selecting a foot component for 

prioritizing high activity vs. stability). However, prosthetists described challenges with 

gauging a new prosthesis user’s lifestyle and goals beyond basic functions:

“I think they [new prosthesis users] have goals in their head. They just often don’t 

express them past walking because that’s their immediate—that’s the main thing 

that’s blocking them right now is walking’, so that they can get back to cooking or 

grocery shopping or every other part of life... I think that most of my patients want 

to get back to life prior to amputation and they just don’t verbalize that or don’t say 

all of the stuff that they were doing. I get a lot of ‘I want to be able to walk again’ 

and then ‘that’s the extent of my goals.’” - prosthetist 12

Personal values associated with prosthesis design also influenced decision-making for new 

prosthesis users. New prosthesis users described personal values that included appearance, 

postural control (i.e. balance), use of the prosthesis with clothing and shoes, health, and 

life participation goals (e.g. caring for young children, or playing golf). Ultimately, new 
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prosthesis users expressed a desire to learn about prosthesis design options as they relate to 

their personal values and goals:

“I just want to know my personal life options‖I think that we all just want to 

know what personally is going to be good for my preference, for what I want to 

do.”—prosthesis user 8

To engage in SDM about prosthesis design, both prosthetists and new prosthesis users 

described the need for considering values before working on the first prosthesis design:

“...even if there was something that could give them ideas of what’s important to 

you or what activities, so that when you come to the office, you already have some 

kind of all those ideas sitting in your head. So that, now, you didn’t put them on the 

spot.”—prosthetist 15

“...you need to sit down and write down what’s important in your life, or at least 

think about what’s important in your life and what you want out of your life after 

amputation occurs...honestly, I think it would be helpful because you know exactly 

what you want out of your goals and your life. And so, it’s going to make it a 

whole lot easier to weigh the pros and cons of different options knowing what you 

want.”—prosthesis user 3

SDM involves identifying and incorporating an individual’s values into the decision, through 

a process of deliberation. However, both groups ultimately described challenges with 

identifying and eliciting high-quality conversation around personal values, and recognized 

a need for considering personal values before initiating discussion of prosthesis design 

options.

Recognizing the role of experience to inform preferences

Prosthesis users and prosthetists described various techniques that assisted new prosthesis 

users in achieving informed preferences, including pictures, show and tell, demonstration, 

trialing use of prosthetic components (e.g. feet and knees), and peer sharing of personal 

experience with a given option:

“I think a good starting point is by showing patients either pictures or actual 

prosthesis and demonstrating the whole suspension mechanism. I think that’s a 

good starting point. I don’t think we can reach a level where the patient can 

completely make a decision. But I think just giving them—just helping them 

understand what the process entails. I think we can get good feedback from the 

patient and that might help us make that decision better. ”—prosthetist 37

Prosthetists and prosthesis users both described physical exposure and/or physical 

experience using different prosthesis design options to be ideal for informing preferences:

“...trying them [prosthetic foot options] on and actually feeling and seeing the 

difference in between how walking up and down hills. That was the big one [for 

decision-making]. Slopes were just like, mind boggling.”—prosthesis user 13
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“It’d be really nice if there was some way to reimburse for some particular trial 

error situations where it is, you know, because once you put a liner on somebody, 

you can’t really use that again.”—prosthetist 27

Achieving informed preferences is one goal within the Three Talk Model for SDM. In order 

for new prosthesis users to achieve informed preferences, both prosthetists and prosthesis 

users recognized the need for experience using prosthesis design options. Although 

alternatives for achieving preferences were identified, the lack of physical experience with 

using a prosthesis was acknowledged as a barrier for new prosthesis users. Ultimately, new 

prosthesis users expressed a desire for resources and information on achieving informed 

preferences for a given prosthesis design option to support deliberation.

Understanding the prosthetic journey

Both prosthetists and prosthesis users emphasized a need for understanding the prosthetic 

rehabilitation process to participate in prosthesis design decisions. For the first prosthesis, 

a new prosthesis user will often go through rehabilitation and therapy (e.g. gait training 

to gain strength and balance) with an interim prosthesis. Such prosthesis training typically 

requires prosthesis users to undergo one or more socket replacements to accommodate limb 

maturation. The need for prosthesis changes at these various time points may introduce an 

opportunity to modify prosthesis design decisions, such as interface or suspension options. 

Prosthetists discussed the potential for changing prosthesis design to accommodate a new 

prosthesis user’s evolving needs and preferences:

“A conversation that I had with all brand new amputees is when we were making 

this leg for you, it’s for your abilities and capabilities that we’re anticipating in the 

next six months at the snapshot in time, and what is appropriate for you today, may 

not be appropriate for you in the short term.”—prosthetist 19

By contrast, many new prosthesis users described the process of socket replacement as 

unexpected, and were uncertain about what parts of their prosthesis could be changed at 

each point:

“I wasn’t expecting for me to have to get so many sockets. I didn’t know that I have 

to get this replaced so many times. ”—prosthesis user 8

When the prosthetic rehabilitation process was clarified, new prosthesis users recognized the 

benefits of understanding the key decisions for initial and future prosthesis design:

“I think the biggest thing is, make sure you just lay out all the options on the table 

and then, explaining that it’s a process, especially because it’s so common. I mean, 

it’s very common that you’re going to go through a couple of sockets in the first 

year.”—prosthesis user 13

A new prosthesis user’s awareness of the process for changing and adjusting their first 

prosthesis was helpful for exploring prosthesis design options and anticipating potential 

future decision points. New prosthesis users in particular emphasized a need for support in 

understanding the process and future decision points:
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“It was a short time afterward where I was learning about other different options 

and wondering, you know, is this going to be my next option, and then...To 

understand the progression was important to me.”—prosthesis user 17

Clarifying choice within the Three Talk Model for SDM involves ensuring patient awareness 

of a decision and that options are available. However, new prosthesis users emphasized 

their uncertainty about immediate and future decision points for their first prosthesis 

(e.g. prosthetic socket, suspension, interface, and/or components). Both prosthetists and 

prosthesis users acknowledged the importance of awareness of the prosthetic rehabilitation 

process for supporting new prosthesis users to participate in prosthesis design decisions.

Discussion

This study offers insight into the needs of prosthetists and new prosthesis users for SDM 

during the first prosthesis design, and corresponding strategies for supporting SDM (Table 

5). Four key themes were identified: 1) acknowledging complexity in communication, 

2) clarifying values, 3) recognizing the role of experience to inform preferences, and 

4) understanding the prosthetic journey. The themes identified in this work may inform 

decisional needs and strategies for supporting SDM.

The results from this work recognize the complexity in communication needs for 

information associated with prosthesis componentry and the various available options. 

Variability in componentry remains a challenge in prosthetic care, given that clear 

communication of the decision and options is essential in the Three Talk Model for 

SDM.22,23 In the case of prosthesis design, communication about decisions involves 

clarifying the decision type (consistent with the Ottawa Decision Support Framework), 

and introducing information on the separate choices for the parts of a prosthesis (e.g. 

suspension, socket, interface, and knee and foot components), before introducing potential 

options within each choice. The multiple choices within prosthesis design complicate SDM, 

compared with where SDM is used to inform discrete decisions with a finite list of options.

Both prosthetists and new prosthesis users in this study expressed concerns about 

overwhelming new prosthesis users with complex information. Early after limb loss, it is 

not uncommon for new prosthesis users to grapple with managing physical, social, and 

emotional burdens in addition to managing their rehabilitation; with the first prosthesis, 

understanding prosthesis design choices and options may not be a priority, and individual 

needs for information are mutable.36 Both SDM models suggest that information provision 

should be unbiased, accessible, and tailored to each individual, and that health care providers 

must also ensure that the information is received and understood by patients.22,37 Although 

complex health information may contribute to an individual patient’s decision uncertainty 

and cognitive overload, tailoring information sharing at the individual level and ensuring 

patient understanding offers an opportunity to strengthen the partnership between health 

care providers and patients in support of patient autonomy.38 Relaying the complexities of 

information around prosthesis design to each new prosthesis user is especially challenging 

in prosthetic care, and it must be recognized that a health care provider’s interpretation of a 

patients’ desires and values for information is prone to inaccuracy.39,40

Anderson et al. Page 10

Prosthet Orthot Int. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In the interest of informing SDM for prosthesis design, the results from this work 

demonstrate the importance of identifying communication needs and the decisional need 

for matching approaches for information exchange between prosthetists and new prosthesis 

users. The study results also acknowledge the necessity of time for new prosthesis users to 

process information. Therefore, future SDM resources should introduce information early 

after amputation with the opportunity for revisiting throughout the decision-making process. 

For example, a referral source or rehabilitation team could introduce a SDM resource at 

the time of amputation surgery or early in the recovery process, before seeing a prosthetist. 

In addition, SDM resources on a virtual platform could enable a new prosthesis user to 

access such resources early when amputation is first discussed, and allow them to reassess 

their communication and information needs over time. SDM resources should incorporate 

a method for identifying individual communication needs, supported by various formats of 

information dissemination (e.g. in-person discussion, written format, etc).36,41

Central to both SDM models is the goal of achieving health care decisions that reflect a 

patient’s values and goals.22,23 Patient values often vary and are shaped by social, cultural, 

and personal factors beyond the prosthetist-prosthesis user interaction.42 In addition, the 

presence of multiple comorbidities and complex health conditions (as is the case with 

many who experience LLA) often contribute to challenges in prioritizing values and clinical 

goal-setting.14,43 In prosthetic care, a new prosthesis user’s values and goals are essential 

for optimizing the design of a prosthesis.44 However, this work demonstrates a gap in 

focused goal setting and unclear values for a new prosthesis user, specific to the design of a 

prosthesis.

Particularly for a new prosthesis user who lacks experience using a prosthesis, it may 

be difficult to conceptualize personal values and goals related to prosthesis design. Both 

prosthetists and new prosthesis users in this study acknowledged the importance of early 

preparation and thoughtful consideration of personal values and goals when participating 

in prosthesis design decisions. Thus, SDM should provide guidance in values clarification 

related to prosthesis design to empower focused, active, and meaningful participation in 

SDM. Value clarification methods may include peer narratives, or a process of rating 

personal values associated with a risk or benefit of a given decision (e.g. rating a concept on 

a scale of 0 [not important] to 5 [most important]).45,46

Within both models of SDM, patients should be encouraged to explore their personal 

preferences associated with options for a given health choice to make a decision that reflects 

their values.23 Especially in cases of complex information, assistance with constructing 

preferences may be equally as important as asking about them.47 The results from this work 

identify a new prosthesis user’s experience as the optimal pathway for constructing informed 

preferences for prosthesis design options. Experience with a given prosthesis design option 

introduces a mechanism for exploring perceptions of comfort, function, appearance, and 

other personal factors that may contribute to a new prosthesis user’s informed preference.

SDM is facilitated by a patient’s understanding of the role and importance of their 

personal preferences in a given health decision, thus underscoring the decisional need for 

exploring and constructing personal preferences, or deliberation.48 Through the provision 
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of experience with a given prosthesis option and eliciting preferences, new prosthesis users 

may gain confidence and understanding of their role in decision-making for prosthesis 

design. Therefore, the SDM process should include resources for gaining experience 

to achieve informed preferences for prosthesis design decisions. Resources may include 

introducing methods such as show and tell, or trial use with prosthetic options at the point 

of care between the prosthetist and the new prosthesis user, or resources for connecting with 

peers with amputation to discuss experiences with prosthesis design options. In addition, 

question prompt lists are a method for supporting active conversation between prosthetists 

and new prosthesis users that may contribute to constructing preferences.49

A commonly reported barrier for SDM is a lack of patient knowledge on the rehabilitation 

process.14 In the context of the rehabilitation journey with a prosthesis, prosthesis design 

decisions are dynamic and liable to change. For example, expected changes in residual limb 

shape and volume early after initiating use of the first prosthesis often warrant modifications 

or changes to a prosthetic socket. Changes and modifications to a socket may introduce 

potential changes to prosthesis design, and new decision points for a new prosthesis user. 

The results from this work highlight the uncertainty that new prosthesis users experience 

around decision type and timing, as well as a new prosthesis user’s role in decision-making 

throughout the prosthetic journey.

In other populations where health decisions are multifaceted and similarly distributed over 

an extended course of time, the lack of anticipatory guidance is recognized to negatively 

affect disease burden for patients.50 Furthermore, SDM is limited when patients lack clarity 

on decision points in their care and understanding of how to be involved in decisions.48 

When considering SDM for prosthesis design, introducing the prosthetic journey may help 

to elucidate future decision points for new prosthesis users, and assist with activating 

participation in prosthesis design decisions throughout life.36 For example, SDM may 

incorporate methods such as comprehensive “patient roadmaps”, which display information 

and future health-related changes, allowing patients to anticipate future decisions and health 

situations, and guiding patient expectations for the future.51

There were several limitations to this qualitative study. Prosthetic needs are highly 

individualized and despite efforts to recruit prosthetists and prosthesis users with a variety of 

characteristics, the results of this study may not be fully representative of the decisional 

needs of all prosthetists and prosthesis users. In addition, only people accessible by 

phone or internet were included, potentially biasing decisional needs to those in certain 

socioeconomic groups. Finally, the study sample was limited to prosthetists in private 

practice settings and new prosthesis users with transtibial or transfemoral amputation. Future 

research should include perspectives from other practice settings and individuals with other 

levels of amputation.

Conclusion

Prosthetists and new prosthesis users described decisional needs and ideas for supporting 

SDM for prosthesis design decisions early after LLA. Future steps within the IPDAS criteria 

for promoting SDM should involve designing decision support that incorporates methods for 
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identifying individual communication needs, clarifying prosthesis user values, and resources 

that simulate experience for achieving informed preferences, within the context of the 

overall course of rehabilitation and recovery following LLA. The identified themes can 

inform SDM resources for prosthetists and new prosthesis users when making prosthesis 

design decisions.
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