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ABSTRACT
Objectives  Shared decision-making is widely advocated 
in policy and practice, but how it is to be applied in a 
high-stakes clinical decision such as major lower limb 
amputation due to chronic limb-threatening ischaemia 
or diabetic foot is unclear. The aim of this study was to 
explore the communication, consent, risk prediction and 
decision-making process in relation to major lower limb 
amputation.
Design  A qualitative study (done as part of a broader 
mixed-methods study) using semi-structured interviews. 
Interview transcriptions were analysed using thematic 
analysis.
Setting  Vascular centres in three large National Health 
Service hospitals in Wales and England, UK, between 1 
October 2020 and 30 September 2022.
Participants  A purposive sample of 18 patients for 
whom major lower limb amputation was considered as a 
treatment option/carried out, with interviews conducted 
before or within 4 months of amputation and 4–6 
months after amputation. A further purposive sample of 
20 healthcare professionals (including eight surgeons) 
involved in supporting or conducting major lower limb 
amputation decision-making.
Findings  Five major categories were identified that 
highlighted the challenges of ensuring shared decision-
making associated with major lower limb amputation: 
(i) patients’ limited understanding, (ii) variable patient 
attitudes to decision-making, (iii) healthcare professionals’ 
perceived challenges to sharing decision-making, (iv) 
surgeons’ paternalism and (v) patients’ and healthcare 
professionals’ decisional regret/possible consequences of 
challenges.
Conclusion  Amputation is a life-changing decision 
for both patients and healthcare professionals, with 
huge consequences. Despite being considered the 
gold standard, our findings highlight several challenges 
to effective shared decision-making for major lower 
limb amputation. Shared decision-making training for 
healthcare professionals is paramount if these limitations 
are to be addressed and patients are to feel confident in 
being adequately informed about the treatment decisions 
that they make.
Trial registration number  NCT04903756.

INTRODUCTION
Decisions surrounding major lower limb 
amputation (MLLA) due to chronic limb 
threatening ischaemia (CLTI) or diabetic 
foot infection are complex and need to factor 
in many risks including cardiac complica-
tions,1 wound infections,1 2 hospital readmis-
sions3 4 and social isolation and depression.5 
Surgeons’ accuracy in predicting outcomes 
after surgery is variable.6 If predictions are 
inaccurate or unreliable, shared decision-
making (SDM) is sub-optimally informed. 
In vascular surgery, this could lead to inap-
propriate debridement and/or revasculari-
sations, amputations or unnecessary delays 
to major surgery, both resulting in profound 
effects on patient quality of life (QoL) and 
costs to the National Health Service (NHS).7 8 
SDM has been described as

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Qualitative interviews allow for a detailed insight 
into healthcare professionals’ views and patients’ 
experiences of decision-making related to major 
lower limb amputation.

	⇒ There was a limited number of participating centres; 
other centres may have different multi-disciplinary 
team clinic structures and use of decision aids that 
could influence shared decision-making.

	⇒ The diversity of the participant demographics was 
limited, and factors such as age and religious and 
health-related values could have impacted on views 
of shared decision-making and paternalism.

	⇒ In most cases, pre-amputation and post-amputation 
interviews were not conducted with the same pa-
tients (as was the original objective), but rather 
some patients had to be matched in view of loss to 
follow-up of original patients.

	⇒ Interviews were not conducted with the relatives of 
patients who had died, who may have had different 
experiences and held differing views (survivor bias).
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a process in which decisions are made in a collaborative way, 
where trustworthy information is provided in accessible for-
mats about a set of options, typically in situations where the 
concerns, personal circumstances, and contexts of patients 
and their families play a major role in decisions9 p.1

Guidelines have been produced to assist healthcare 
professionals (HCPs) to use SDM in day-to-day clinical 
practice10 and the optimising shared decision-making for 
high-risk major surgery (OSIRIS) programme is currently 
being undertaken to ameliorate SDM for surgical patients 
at high risk of medical complications.11 Despite SDM 
being considered the gold standard,12 conclusions from a 
systematic review of the use of SDM in surgery highlighted 
that future studies are necessary to improve SDM during 
surgical consultations.13 Little is known about how MLLA 
risk information is communicated and to what degree 
decisions are shared. Similarly, patients and HCPs’ views 
on SDM and the potential challenges in the context of 
MLLA have not been described. Although there are some 
studies that discuss the impact that family views have on 
patient amputation decisions,14–16 this study is one of only 
a few studies17–19 to qualitatively examine both HCPs’ 
views on chronic limb-threatening ischaemia associated 
MLLA decision making and patients’ experiences of deci-
sion making on MLLA.

Study aims and objectives
The PrEdiction of Risk and Communication of OutcomE 
FollowIng Major Lower Limb Amputation—A Collabora-
tiVE Study (PERCEIVE) is a mixed-methods (quantitative 
and qualitative) study looking at MLLA, risk prediction 
and SDM. The PERCEIVE quantitative study evaluated 
the accuracy of HCPs’ predictions of short-term and long-
term outcomes for adult patients undergoing MLLA for 
CLTI or complications of diabetic foot disease.20 21 The 
PERCEIVE qualitative study protocol provides a full 
description of the qualitative study’s aims and objectives.22 
Following publication of the qualitative results, a mixed 
methods paper, linking both methods, will be published.

This qualitative study aimed to explore the commu-
nication, consent, risk prediction and decision-making 
process in relation to MLLA. Secondary objectives were 
to explore and describe:

	► How risks are communicated and options discussed 
with patients (±their relatives/carers) while assessing 
the extent of SDM.

	► Patients’ perceptions of SDM, the communication of 
risks and benefits of MLLA, expectations for rehabili-
tation (and whether these are met) and any decisional 
regret.

	► How HCPs evaluate risks and outcomes when consid-
ering MLLA.

METHODS
The study is reported in line with the guidelines set out in 
Consolidated Criteria for Reporting Qualitative Research 
(COREQ).23

Study design
The qualitative aspect of PERCEIVE was conducted 
at vascular centres at three large NHS hospitals: two in 
Wales and one in England, UK between 1 October 2020 
and 30 September 2022.

The study drew on theoretical concepts of SDM such 
as those found in Elwyn and Colleagues’ SDM model for 
clinical practice24 which comprises ‘choice talk’, ‘option 
talk’ and ‘decision talk’ to inform a thematic analysis of 
the findings.

Eligibility
To participate in the study, patients had to be aged 18 years 
or over with CLTI and having MLLA discussed with them 
(±their relatives/carers) as a treatment option. Exclusion 
criteria comprised patients aged under 18 years, patients 
undergoing MLLA for other causes (eg, cancer) and any 
patient unable or unwilling to provide informed consent. 
HCPs had to be involved in, or supporting, MLLA deci-
sion making. These included vascular surgeons, anaesthe-
tists, specialist physiotherapists, specialist vascular nurses, 
occupational therapists, geriatricians and rehabilitation 
physicians. Exclusion criteria comprised those who were 
unwilling or unable to provide informed consent.

Interviews
Semi-structured, telephone, audio-recorded interviews 
were conducted with patients (±their relatives/carers) 
before or within 4 months of amputation (using inter-
view guide 1) and post amputation 4–6 months after the 
amputation (using interview guide 2) and with HCPs 
who were involved in supporting or facilitating MLLA 
decision-making (using an interview guide for HCPs and 
an interview guide for surgeons). Field notes were made 
by the interviewer following each interview. No transcrip-
tions were returned to participants for comment.

The interviews were carried out by two experienced, 
female qualitative researchers with qualifications in 
research methods (HP MPhil) and (SM PhD) and an 
interest in MLLA. The only prior relationship to the 
patients was a telephone contact to arrange an interview. 
The patients knew nothing of the researchers’ back-
grounds and HP did not disclose to them that she was a 
qualified nurse. The researchers had no prior relation-
ship to most of the HCPs apart from those interviewees 
who were also members of the PERCEIVE research study 
team. In the case of the latter interviewees, informed 
consent was ensured, as was their voluntary participation, 
and confidentiality was secured.

Interview guides were compiled by the interviewers 
and the team and were used to support the discussions 
(online supplemental appendix 1). The qualitative inter-
views centred on exploring how decisions about MLLA 
are made by patients and HCPs, particularly focusing 
on the study aims and objectives. Notably, they explored 
evidence of the use of SDM and its associated constructs, 
that is, choice, option and decision talk.24 Interviews were 
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modified iteratively as the interviews progressed until no 
new topics emerged.

Patient interview guide 1
Interview guide 1 (for the ‘pre amputation’ and ‘within 
4 months of amputation’ patients) explored patients’ 
(±their relatives/carers) perceptions of the risks and bene-
fits of MLLA, influences on their decision (eg, current 
health/pain/mobility status) and rehabilitation expecta-
tions. Patient satisfaction with their surgeon consultation 
was discussed, as well as preferences regarding how risks 
and benefits/outcomes were communicated. The inter-
view using interview guide 1 was carried out preferably 
before any treatments had been implemented or, if neces-
sary, as soon as possible after such treatment. Questions 
first centred on an exploration of leg or foot problems 
and previous associated treatments, as well as mobility, 
general health and QoL. This interview also explored the 
patient discussion with the surgeon regarding treatment 
options and associated risks and benefits, input into deci-
sion making, perceptions of treatment decisions made 
and rehabilitation expectations. Patients were also asked 
about the input from the multi-disciplinary team (MDT) 
regarding their treatment decisions.

Patient interview guide 2
Patient interview guide 2 (for patients who were more 
than 4 months post amputation) explored any decisional 
regret regarding MLLA, whether expectations had been 
met, and with the benefit of hindsight, if patients would 
have preferred anything to be done differently regarding 
MLLA communication. The interview using interview 
guide 2 was carried out between 4 to 6 months following 
amputation. Questions focused on outcomes following 
any treatments including amputation, how patients had 
fared since the initial interview and an exploration of any 
changes relating to their current mobility, general health 
and QoL. Patients were also asked to discuss their rehabil-
itation following treatment and associated expectations 
and to reflect on any treatment and amputation decisions 
and discussions with the surgeon and MDT to help them 
make their decision.

HCP interview guide
The HCP interview guide recorded professional back-
ground and any training in SDM and then explored 
perceived patients’ influence on decision-making, 
whether decisions about amputation are considered 
genuinely shared between patients and clinicians, input 
from the MDT, evaluation of risks and outcomes and 
discussions surrounding life post amputation. A separate 
interview guide for surgeons also focused on how ampu-
tation decisions are made and whether SDM was being 
carried out with patients when discussing the possibility 
of an amputation.

Participant sampling
Purposive sampling was used for both patients and 
HCPs. This type of sampling has been described as 

when the researcher specifically selects study respon-
dents who will be most representative or knowledge-
able about the issues that are being studied.25 Purposive 
sampling was used to detect eligible patients who were 
identified through screening lists by their usual clinical 
teams. Patients who had consented to an initial audio-
recording of their routine consultation with a surgeon 
were invited to consent also to interviews by ticking the 
box at the bottom of the consultation consent form. 
Those patients that were no longer contactable following 
the consultation were matched as far as possible to those 
that were seen during the consultation. Clinical team 
members (research nurses, surgical team members) iden-
tified patients and completed consent to contact forms 
while the qualitative researcher carried out the inter-
view consenting, actual interviewing and analysis of the 
data. The research team and site PIs also used purposive 
sampling to identify potential HCPs who were involved 
in MLLA decision-making for participation in the study 
interviews. The interviewer then emailed interview invita-
tions to the HCPs.

Informed consent
All participants were given a participant information 
sheet and had sufficient time to consider the study infor-
mation before consenting to participate. Patients were 
only approached if their clinical condition allowed suffi-
cient time to obtain informed consent, and if the clinical 
team considered that participation would be appropriate. 
Interview participants provided written consent to be 
contacted by the researcher, so that a mutually convenient 
time for the interview could be arranged. As the research 
was conducted remotely, consent was taken verbally and 
audio-recorded by the Good Clinical Practice trained 
researchers prior to the start of the interview. None of the 
patients’ relatives or carers chose to be interviewed along-
side the patient participants, so consent was not required 
for this group.

Recruitment
We anticipated that our recruitment numbers would be 
sufficient to reflect general topics of importance to partic-
ipants and a sufficient level of data thickness and richness 
to achieve our aims.26

Patient recruitment
The study protocol highlighted our aim to include inter-
views with 10–15 patients at two time points; pre and post 
amputation, which would result in 20–30 patient inter-
views. However, in practice, this was not possible for most 
patients due to some not being well enough for interview 
or others that had died, while others again required emer-
gency amputations. Furthermore, there were difficulties 
in contacting patients who had been admitted to hospital. 
Matched patients were therefore necessary to make up 
the number of study patients. These were matched as far 
as possible in terms of gender, age and MLLA type (above 
knee/below knee/no amputation, within 4 months of 
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amputation and more than 4 months post amputation). 
These additional patients were either recruited face-to-
face in the hospital by a research nurse or contacted by 
telephone. Interview guide 1 was used with 11 patients, 
four of whom had been matched. Two of these patients 
had not received an amputation, and nine had received 
an amputation within 4 months. Interview guide 2 was 
used with 11 patients, seven of whom had been matched. 
These patients were interviewed at more than 4 months 
post amputation. Patients were interviewed by telephone 
when they were either at home or on a hospital ward. 
Only one patient highlighted a carer being present at an 
interview, although some patients were accompanied by a 
family member.

The age range of patients ranged between 48 and 93 
years with an average age of 69 years. Patient interviews 
using Interview Guide 1 (seven male and four female) 
lasted between 11 and 70 min, averaging 41 min. Patient 
interviews using Interview Guide 2 (eight males and three 
females) lasted between 11 min and 69 min, averaging 
32 min.

HCP recruitment
Our protocol aimed to interview 12–20 HCPs. In prac-
tice, interviews were carried out with 20 HCPs in the areas 
of surgery, anaesthesia, vascular nursing, physiotherapy, 
occupational therapy and rehabilitation gerontology. 
Exact numbers within each HCP group are not reported 
to retain anonymity. The duration of the HCPs’ interviews 
was between 25 and 61 min and averaged 35 min. These 
interviews were carried out by telephone while HCPs were 
at their place of work. All but two HCPs were interviewed 
alone, whereas two HCPs who worked in the same team 
were interviewed together.

Data analysis
All interviews were transcribed verbatim by a professional 
service and the anonymised transcripts were uploaded to 
NVivo 12 software.27 Thematic analysis28 was used to iden-
tify key patterns in the data which consisted of carrying 
out a series of steps: familiarisation with data, generating 
initial codes, and searching, reviewing and defining 
themes. Themes were identified that related to the objec-
tives of the research, but analysis also allowed new, unpre-
dicted themes generated by interviewees themselves to 
be identified. Also identified were contradictory data as 
points of contrast, as well as similarities, in order to under-
stand views. A second researcher analysed 10% of the 
interviews to ensure validity of the analysis and to verify 
interpretation. Interviews were analysed and recruitment 
continued until no new themes emerged.

Patient and public involvement
The PERCEIVE qualitative study management group 
included two patient and public involvement represen-
tatives, who provided valuable input throughout the 
project, one who had undergone MLLA and the other 
was a carer for a relative who had undergone MLLA. 

Both representatives had been involved in the PERCEIVE 
quantitative and qualitative studies from the development 
stage, and their experiences of MLLA decision-making 
directly informed the aims and the development of the 
research.

FINDINGS
Thematic analysis identified five major themes which 
highlighted the challenges of ensuring SDM associated 
with MLLA. They include (i) patients’ limited under-
standing, (ii) patients’ varied attitudes to MLLA decision 
making, (iii) HCPs’ perceived challenges to delivering 
SDM, (iv) surgeon paternalism and (v) decisional regret/
possible consequences of challenges. Figure  1 high-
lights all themes that were identified. Participants did 
not provide feedback on the themes due to study time 
constraints but were given the opportunity of receiving 
results on completion of the study. The main differences 
in findings highlighted between the use of patient inter-
view guide 1 and patient interview guide 2 related to reha-
bilitation issues reported using interview guide 2. A lack 
of a discussion with a surgeon concerning rehabilitation 
post-amputation was reported as well as inadequate reha-
bilitation information from physiotherapists and occu-
pational therapists. However, most patients felt that they 
had made the right decision following an amputation and 
were now enjoying a better QoL. Patient quotations are 
labelled with their participant identification number and 
whether they were interviewed using interview guide 1 
or interview guide 2. HCP quotations are labelled with 
profession type and participant identification number.

Patients’ limited understanding and unrealistic expectations
Patients’ limited understanding of complex medical deci-
sions was highlighted by HCPs, who explained that some 
of the issues surrounding amputation could not be fully 
appreciated without first-hand experience. Specific chal-
lenges related to patient understanding were raised.

Perceived patient difficulty in understanding complex 
information within a short period of time
Several surgeons mentioned that understanding risk and 
options is a gradual process for some patients and that 
patients do not always have a good understanding after 
discussions. This led to some situations where patients 
would get confused regarding the type of amputation that 
was being discussed, that is, a below knee or above knee 
amputation.

Cognitive impairment
Some HCPs described cognitive impairment as a chal-
lenge which is sometimes associated with this patient 
group and may hinder patients’ understanding of risks 
and options. A surgeon described a situation where a 
patient had forgotten that they had agreed to an ampu-
tation and woke up the next morning in extreme distress 
because their leg was missing. Furthermore, patients may 
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be under the influence of strong analgesic medication, 
which may impair thinking. Several surgeons consid-
ered that it was inappropriate to tell some patients with 
a limited mental capacity that without an amputation, 
they will very soon die; however, talking to a patient’s 
family or carer can take considerable organisation. Lastly, 
a surgeon reported that for those patients with severe 
dementia, it may be better not to amputate, as this could 
hasten mortality.

Patients’ unshakable views
HCPs identified that some patients declined to discuss 
options in view of their existing ‘unshakable’ views, with 
some arriving at consultations having already decided 
they would not want an amputation at any cost.

Unrealistic beliefs of patients and their families
Several HCPs reported that some patients are unrealistic 
in their expectations about life post MLLA.

‘Most patients above everything they want to be better, they 
want to get better than compared to what they were like be-
fore, while most of them want to get back into a way like they 
were like 25 years ago, sometimes [laughs] it’s unrealistic’ 
(Anaesthetist, HCP 8)

‘They’re just completely unrealistic, and again it doesn’t 
matter how explicit you say to them, you’re going to be based 
in a wheelchair, they still think they’re going to be up and 
about and walking in two months’ (Surgeon, HCP 1)

‘A lot of [patients] are quite, you’d say aspirat-aspirational 
is probably fair to say, so they think [a prosthetic limb is] 
going to be a fix to all their problems almost and that their 
mobility is going to be sometimes better than what it was be-
fore amputation, which is hard for us to try and manage I’d 
say’ (Physiotherapist, HCP 17)

A physiotherapist participant reported that sometimes 
it was the patient’s family that was unrealistic about reha-
bilitation, which required family education. No partic-
ipating patients reflected in their second interview that 
they had had unrealistic expectations of rehabilitation, 
but rather raised the issue of a lack of support in rehabil-
itation (described later).

Patients’ varied attitudes to MLLA decision-making
Perceived lack of information
Although most patients felt they were fully informed of 
treatment options, several raised that there had been 
inadequate discussions with the surgeon. It was reported 
that they would have liked to have known if there was any 
other option other than amputation, but they did not get 
the chance to ask; another wished they had had more 
time to ask questions.

‘I didn’t really have a discussion with any doctor’ (Patient 7, 
interview guide 1 interview)

‘There was only a couple of seconds I think’ (Patient 3, inter-
view guide 1 interview)

Figure 1  Challenges of carrying out SDM associated with MLLA: themes and sub-themes. HCPs, healthcare professionals; 
MDT, multi-disciplinary team; MLLA, major lower limb amputation; SDM, shared decision-making.
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A patient’s perceived lack of information pre-operatively 
left them contemplating whether they had made the 
correct decision to proceed with an amputation.

Although several patients said that discussions about 
risk had been sufficient, some reported that there was no 
talk of risks or that discussions about risk were not specific 
enough and the surgeon had only talked about the basics 
of risk. Others could not remember if there had been 
discussions about risk.

Lack of options
Some patients said that they had discussed options with 
their surgeon, but many felt that there was no choice 
regarding MLLA because it was necessary

it came down to pragmatic decisions as to, really, whether I 
lived or died (Patient 2, interview guide 2)

when you’re left with an alternative which could kill you in 
the end, you’ve got to get it done haven’t you (Patient 18, 
interview guide 2)

Some patients had been advised by surgeons that MLLA 
was necessary as antibiotics would not halt their infection, 
that pain relief was no longer an option, that their health 
would otherwise deteriorate or that they might die. Some 
patients reported that the surgeon was adamant that they 
should have an MLLA.

‘There was no alternative really. It’s like, either we do it 
or the infection will take over. You will die, simple as that’ 
(Patient 5, interview guide 1)

‘I just felt that [the surgeon] was pushing and pushing 
for it. But it didn’t really matter what I thought’ (Patient 
10, interview guide 2)

Several HCPs claimed that they believed that patients 
are given the choice about treatment discussions, for 
example, a surgeon believed that some patients know 
exactly what treatment they want. Some surgeons advised 
that they would actually tell the patient that it is their 
choice. It was also reported by a vascular nurse that the 
patient and family would receive an information booklet 
before an amputation while also seeing the occupational 
therapist and physiotherapist if the patient was unde-
cided about treatment. Furthermore, most HCPs felt that 
decisions were genuinely made with patients. A surgeon 
also stated that amputation decisions with patients are 
genuine as they do not undertake amputations lightly 
and that patients were given plenty of time to understand 
the options and reflect on the decision. A rehabilitation 
geriatrician also reflected that patients do have a choice 
in their treatment decisions even though they feel there 
is none. For example, patients can choose what level of 
amputation and type of skin flap to have. They expanded 
that patients can also choose the type of rehabilitation 
they would like after the treatment, whether to use a 
wheelchair or have choices related to prosthetic rehabil-
itation. However, HCPs advised that sometimes choices 
are limited, due to the danger of sepsis, for example. An 

anaesthetist and several physiotherapists explained that 
patients often do not understand that they do not have 
a choice as other treatments have already been tried to 
save the leg, and other than amputation, the only option 
is palliation.

Decision avoidance
HCPs offered that sometimes patients do not want to be 
involved in the decision even though they are encour-
aged to be.

‘I think sometimes, it’s a bit cruel to push the idea that they 
need to be involved when they don’t want to. I mean some 
patients just openly tell you they don’t want you to talk to 
them about risk even though [the surgeon] tries to get some 
basic concepts over to them. But where they, where they have 
capacity and refuse further information, it seems inappropri-
ate to carry on pushing things’ (Anaesthetist, HCP 14)

Patients disconnecting
It was reported that many patients appeared to discon-
nect with the conversation as soon as amputation was 
mentioned and at that point, the only thing HCPs could 
do was to allow the patient time to digest the information, 
thereby requiring a later visit.

Patients declining amputation
Two of the patients interviewed declined to have ampu-
tations. The first said they planned to avoid having a foot 
amputation by having weekly podiatry treatment, antibi-
otics and strong pain relief, despite the surgeon advising 
amputation. Their request for revascularisation had been 
turned down by the surgeon due to them being medi-
cally unfit for this operation. The second patient chose to 
continue with frequent wound dressings and pain relief, 
although they acknowledged that pain was still a problem 
and something more needed to be done.

HCPs advised that patients sometimes disagree with 
a HCP’s opinion, which can lead to difficult conversa-
tions. In this instance, they would tell the patient the 
reasons why they do not recommend what the patient has 
chosen. Vascular nurses said that they would need to talk 
to the patient and family about conservative or palliative 
management. Furthermore, it was proposed that some-
times the patient may need more information about the 
rationale of recommendations.

‘A lot of that [disagreement] will be kind of tried to be allevi-
ated by a lot of education to the patient as to why, why we’re 
not on the same thinking. And also, I think a lot of delving 
into the person’s beliefs as to kind of why they do or don’t 
want an amputation and why we don’t think that might be 
the best way forward’ (Physiotherapist, HCP 5)

It was reported that a second opinion is sought when 
a patient disagrees with a surgeon’s preference to ampu-
tate. A surgeon reported that rather than coercing a 
patient into having an amputation, they would wait for 
the patient to comprehend that an amputation is the 
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only option. This may involve discharging the patient 
and waiting for them to be readmitted as an emergency 
admission.

Patients’ belief in the surgeon
Most patients believed that if the surgeon thought that it 
was best to amputate, then that is what should happen. A 
patient reported arguing with the surgeon that it should 
be the surgeon who should make the decision and not 
them.

So, I said, It’s not! [my decision]). It’s based on your 
knowledge of what my decision will be based on, not on my 
knowledge, on yours (Patient 12, interview guide 2)

HCP challenges to delivering SDM
Belief that patients want surgeons to make the decision
Several HCPs believed that patients preferred the surgeon 
to choose the treatment option.

‘Some patients don’t really want to be involved in the deci-
sion even though you and most of the surgeons try to involve 
them’ (Anaesthetist, HCP 14)

It was described by an anaesthetist that continually 
attempting to push the patient into being more involved 
in decision-making may be unethical, but they are legally 
and duty-bound to ensure patients understand the basic 
concepts of any high-risk procedure they embark on. A 
physiotherapist reflected that many of the mainly older 
patients hold the surgeon in high esteem, agreeing to 
whatever the surgeon recommends. Indeed, a surgeon 
reflected that although options are discussed with patients, 
the patient will ask the surgeon what they suggest as they 
are the doctor. Another reported that patients may not 
have the psychological mindset to accept responsibility 
for the decision or to retain the information presented to 
them and that is why they often transfer responsibility to 
the surgeon to do what is best for them.

Insufficient training and time to carry out SDM
Few HCPs had received formal training in SDM. Some said 
they had heard of the method in conference workshops, 
while others had learnt about it via online tutorials. Only 
one surgeon had been required to learn SDM through 
a mandatory course. It was perceived by a surgeon that 
they were not taught SDM as a medical student because 
a paternalistic model of medicine was in place and SDM 
was something that had developed during their career. 
Furthermore, several thought that its use could be chal-
lenging due to the time restraints of working in a busy 
hospital.

Patient discussions lacking full MDT input
HCPs highlighted that the MDT was sometimes involved 
in treatment discussions. However, pre-amputation 
consultations were frequently only carried out with the 
surgeon. Non-surgeon HCPs were more likely to be 
involved in giving information to patients and their fami-
lies. Some believed that discussing treatment decisions 

with patients was the role of the surgeon, while others felt 
that they should be more involved pre-operatively. It was 
also described that surgeons sometimes make decisions 
without knowing all options as they do not involve the 
Artificial Limb Service. A surgeon reflected that the MDT 
should be more involved in pre-amputation discussions as 
this group knowledge of patients would help to speed up 
their discharge.

Most HCPs, including surgeons, believed that physio-
therapists and occupational therapists were better placed 
than surgeons to predict long-term outcomes post ampu-
tation, with some believing this to be due to the thera-
pists’ role in better exploring in depth a patient’s history.

‘I think sometimes surgeons are too led by the fact that the 
person has come in in a wheelchair or has come in with a 
very low functional status. And sometimes, won’t unpick to 
realise that actually they’ve only been like that for six weeks, 
when their leg started getting painful. And three months 
ago, they were walking the dog. So, I think sometimes we just 
do a little bit more digging that can inform our decisions’ 
(Physiotherapist, HCP 5)

Moreover, it was related by a rehabilitation geriatrician 
that surgeons’ expectations about a patient’s rehabili-
tation are often not realistic as they are not experts in 
amputee rehabilitation. Therefore, it was preferred that 
the surgeon give patients vague answers about rehabilita-
tion expectations, otherwise the surgeon may be setting 
up the rehabilitation team to fail.

Long-term rehabilitation information lacking prior to MLLA
Most patients highlighted that the surgeon had not 
mentioned long-term outcomes or rehabilitation during 
pre-amputation discussions, apart from general predic-
tions of a better QoL. A patient even said that it was not 
for the surgeon to discuss rehabilitation

I wouldn’t expect them to, because it’s not really their depart-
ment (Patient 2, interview guide 2)

Conversely, surgeons highlighted a focus on the key 
patient outcomes of pain relief, maintenance or resump-
tion of mobility, a healed wound, an improvement in 
QoL and good palliative care. A patient reported that 
the surgeon had told them they would need to live in a 
care home following the amputation, but this had not 
been the case. Another did not place much trust in the 
surgeon’s predictions of rehabilitation.

‘[The surgeon] said, I expect you to be walking within two 
months, and I knew that when he said walking he meant 
standing and doing that, it’s a typical surgeon’s response, 
isn't it, they do their job and then they, they hand you over’ 
(Patient 16, interview guide 2)

Some patients related that it was the physiotherapists and 
occupational therapists who had been the most helpful 
regarding rehabilitation information, although this input 
had been insufficient. Several HCPs also thought surgeons 
were not effective in predicting long-term outcomes for 
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patients undergoing amputation. It was suggested by 
a physiotherapist that surgeons are better at predicting 
short-term outcomes such as mortality post amputation. 
An occupational therapist suggested that surgeons were 
more pessimistic regarding patients’ rehabilitation ability 
because they did not know the patient’s details.

Although several HCPs thought their opinions were 
taken into account by the surgeon, a physiotherapist felt 
that surgeons did not communicate with them enough. 
When asked about patient rehabilitation and longer-term 
outcomes, several surgeons reported that most patients 
had only one post-amputation outpatient appointment. 
This was sometimes a telephone appointment which may 
occur several weeks after the operation, mainly to assess 
stump pain and healing. Further follow-up appointments 
would only occur if the patient was experiencing prob-
lems. Much of the follow-up of patients was transferred 
to other HCPs such as the referral team, the nurses or 
the rehabilitation team. Surgeons were therefore mostly 
unaware of a patient’s abilities post-amputation. Since it 
was reported that it is the surgeons for the most part who 
carry out pre-amputation discussions with patients, this 
lack of knowledge and experience may impact on ampu-
tation decisions.

Confidence varied in predictions of post-operative outcomes.
HCPs appeared to have more confidence in predicting 
long-term mobility than patient mortality and morbidity. 
This was especially true for physiotherapy, rehabilitation, 
gerontology and surgery. Surgeons’ perceptions of their 
ability to predict mortality and morbidity varied. Some 
felt that their predictions were accurate as few patients 
died and that they used knowledge of a patient’s co-mor-
bidities and presence of infection as good indicators of 
survival. Others cited the national registry data relating 
to vascular mortality, discharge and length of stay which 
showed that their outcomes were better than average. 
Others reported that they used both experience and 
the opinions of the MDT. Some surgeons advised that 
they did not predict mortality and morbidity because of 
crude prediction methods often failing to predict patient 
complications. Another stated that inaccurate predictions 
were due to a focus on short-term outcomes.

Minimal use of risk assessment tools for patients undergoing 
vascular-related amputation
The use of risk prediction tools by HCPs appeared to be 
minimal. Anaesthetists were most likely to say they used a 
risk prediction tool; however, one claimed that they did 
not think there were any specific assessments for patients 
undergoing vascular-related amputation. If they deemed 
a patient to be high risk, they used pre-operative risk 
assessment such as the Surgical Outcome Risk Tool 29 30 
in conjunction with discussions with surgeons about the 
patient’s medication to determine the preferred anaes-
thesia. Other tools that were highlighted included the 
Acute Care Surgery National Surgical Quality Improve-
ment Program (ACS NSQIP) tool,31 which compares an 

individual’s risk profile to a standardised one, although it 
was advised by a surgeon that this tool requires talking to 
patients initially about quality vs quantity of life. Another 
anaesthetist promoted the use of the NHS QRISK calcu-
lator; an algorithm which calculates an individual’s 
10-year risk of having a heart attack or stroke.32 They 
related that this was not perfect but helped to aid patient 
discussion regarding morbidity, mortality and ability to 
return to normal activities.

Only a minority of surgeons reported that they used risk 
prediction tools, with one example being the Vascular 
Physiological & Operative Severity Score for the enumer-
ation of Mortality and Morbidity 33 which was reported as 
being well validated, easily available online and helpful 
in determining the risk of major morbidity and 30-day 
mortality. Surgeons appeared to rely more on experience, 
with a surgeon reporting being unaware of adequate tools 
to predict mobility for amputation patients. Several HCPs, 
in particular surgeons and anaesthetists and a rehabili-
tation geriatrician, highlighted little confidence in the 
trustworthiness of risk prediction tools. It was related 
that these tools simply give a broad picture or a general 
impression of risk compared with a baseline rather than 
a specific percentage risk, since it is difficult to predict 
individual patient risk.

Preference for experiential risk evaluation over risk prediction 
tools
Surgeons reported that they carried out several assess-
ments in order to evaluate patient risk for an operation, 
for example using the patient’s current state of health, 
their co-morbidities and capacity to tolerate anaesthesia. 
Most surgeons reported that they prioritised experience 
over the use of risk prediction tools in decision-making, 
with some stating that these tools should be used in 
conjunction with experience. A surgeon advised that 
these tools are not required anyway as an amputation is 
the last option for a patient.

Frailty was also acknowledged as this presupposes a 
patient’s rehabilitation chances and post-amputation 
QoL. Other assessments included considering the impli-
cations of no treatment for a patient and the possibility 
of palliation being a better option for QoL. A surgeon 
believed though that an amputation operation is not a 
particularly high-risk procedure, especially since both the 
surgeon and anaesthetist are consultants, thus proposing 
that risk prediction tools are not required. To encourage 
use of risk prediction tools, it was suggested that they 
should be proved to be trustworthy and should be vali-
dated or else they could be misleading.

‘Because you essentially give people numbers that are best 
guesses, where you’re better off just explaining the situation 
to the patient and allowing them to come to their own deci-
sion. Would use them if they were demonstrated to work well 
though’ (Surgeon, HCP 16)

Several physiotherapists claimed that although 
they used tools such as the Blatchford Leicester 
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Allman-Russell tool 34 to predict prosthetic use, and the 
SIGAM Mobility tool,35 they would not use a tool in isola-
tion of their experience, but rather as a rough guide 
alongside patients’ social and medical histories and the 
surgeon’s opinion. They reflected that the tools were 
useful for less experienced members of physiotherapy 
staff, especially if the patient has co-morbidities. The 
vascular nurses interviewed did not use risk prediction 
tools, with a vascular nurse querying their trustworthi-
ness and another believing that they were used by the 
rehabilitation consultants but probably not prior to 
amputation.

Surgeon paternalism
Surgeon bias
Although it was noted by a surgeon that many patients 
have a strong view on their preferred option, several 
HCPs believed that surgeon paternalism was at play. 
Indeed, a patient suggested that the discussion was ‘one 
sided’ (Patient 1, interview guide 1 interview). A surgeon 
queried the notion of genuine SDM, since the surgeon 
gives biased information to the patient.

‘Their decision is very biased on how you present your evi-
dence to them. So can it ever be truly patient delivered deci-
sion making, I’m not sure’ (Surgeon, HCP 16)

Examples from patients highlight surgeons advising 
them that without an amputation, the only option is 
conservative management with pain relief which would 
cause illness and a shorter life. It was suggested by a 
surgeon that surgeons and geriatricians often form 
a view based on risk and likely outcome, and this view 
is then communicated with the patient but in a biased 
way. Surgeons offered that they have a duty to inform 
the patient of their professional opinion. Indeed, some 
surgeons believed that they knew what the best option 
was for a patient and it was acceptable to tell the patient 
this, with a surgeon stating that they would tell the 
patient if they thought they had made the wrong deci-
sion. Another surgeon also reported that they didn’t 
think they had ever made a wrong decision, and that they 
would not carry out an operation unless they felt that it 
was the right thing to do. A surgeon felt that although 
SDM sounds beneficial, it is an ‘academic construct’, as 
the patient ultimately wants the surgeon to make the 
decision’

‘…the principles of it are brilliant, you go through 
all the information with all the decisions, with the pa-
tient and their family, you make sure they’re involved, 
you make sure they understand everything and then 
that involvement of the patient makes them feel em-
powered about the decisions they make. That, that is 
something you write on a piece of paper. When you 
do it in real life, the vast majority of the time the pa-
tient says what do you think I should do?’

(Surgeon, HCP 9)

Decisional regret and possible consequences of challenges
Patient decisional regret
Most patients felt they had made the right decision to 
have an amputation, as they experienced better health 
and QoL in general, and improved mobility especially 
due to no further pain, apart from some phantom pain. 
Two patients had amputation regrets, the first wishing that 
they had tried revascularisation initially, while the second 
believed that an above-knee amputation would have been 
preferable before their failed below-knee amputation. 
Despite few patients regretting an amputation, some felt 
that they no longer had a good QoL since their MLLA 
and were disappointed in their lack of mobility. Some 
felt very depressed, stating that they were now completely 
wheelchair users and could not leave the house.

‘I hate my life at the moment. I hate being stuck in the house. 
I hate being stuck in the chair. I can't stick it’ (Patient 7, 
interview guide 1)

Associated grievances though appeared to be related to 
a lack of rehabilitation services and equipment and the 
wait for a prosthetic limb.

‘And what did happen was nothing. They sent me to a rehab 
hospital and nobody ever done anything there……Went to 
one ward, then they said, you’re going to go down to another 
ward for rehab. Went to another ward, didn’t do anything 
there. Everything I learnt to do like getting in and out of 
cars, standing up, going to the toilet, everything I done off 
my own back’ (Patient 7, interview guide 2)

Indeed, a patient who had been extremely low in mood 
felt much better since receiving a prosthesis.

HCP decisional regret
Most HCPs reported that at times a wrong decision with 
a patient is made. Examples include the team needing to 
amputate sooner to enable better outcomes and carrying 
out higher amputations straight away rather than a 
lower amputation level which then needs a second oper-
ation to revise it, which can have negative implications 
for a patient’s rehabilitation. Other examples included 
carrying out a complicated, lengthy revascularisation 
procedure which either failed or resulted in the patient 
dying shortly afterwards, when an hour-long amputation 
surgery would have been preferable. Moreover, it was 
proposed that palliation may have been the better option 
when a patient dies soon after an operation. Some HCPs 
felt though that sometimes making a wrong decision 
is inevitable as it is impossible to predict all outcomes 
correctly.

DISCUSSION
The PERCEIVE quantitative work encompassed two 
published papers. However, there were sufficient data to 
additionally publish the qualitative work. This qualitative 
study set out to explore patients’ and HCPs’ experiences, 
opinions and perceptions of the communication, consent, 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 Jan

u
ary 14, 2026

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 Jan

u
ary 2026. 

10.1136/b
m

jo
p

en
-2025-104407 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


10 Prout H, et al. BMJ Open 2026;16:e104407. doi:10.1136/bmjopen-2025-104407

Open access�

risk prediction and decision-making process in relation to 
MLLA, through individual interviews. It is one of only a 
few studies17–19 to qualitatively examine both HCPs’ views 
and patients’ views. Findings highlighted many shortcom-
ings relating to these areas, including issues that are at 
odds with the principles of SDM set out by Elwyn and 
colleagues.24 The study has methodological limitations. 
We used a finite number of participating centres which 
could possibly highlight specific MDT clinical structures 
as well as the use of certain decision-making tools. Simi-
larly, there may be limited insight into the views of a more 
generalised sample of participants, for example, those of 
a wider range of religious beliefs and age-related values. 
It would also have been beneficial to seek the comments 
of relatives of participants who had died to avoid results 
of ‘survivor bias’ whereby the views of only those that 
survived MLLA are reported.

This qualitative study, along with the PERCEIVE quan-
titative study results,20 21 has shown that few HCPs have 
confidence in the utility of risk prediction tools and 
that many prefer to use personal experience to deter-
mine risk. A systematic review and narrative synthesis to 
determine how accurately a surgeon’s ‘gut feeling’ and 
perception of risk correlated with patient outcomes and 
risk scoring systems highlighted that (i) surgeons over-
predicted mortality rates and were often outperformed 
by risk scoring tools; (ii) surgeons’ prediction of general 
morbidity was equivalent to, or better than, pre-existing 
risk prediction models and (iii) long-term outcomes of 
risk were poorly predicted by surgeons.6 Overall, a key 
finding of this study was that surgeons’ (and prediction 
models’) accuracy was highly variable depending on the 
pathology and the outcome being predicted. It is there-
fore paramount that surgeons identify better risk predic-
tive information to integrate when trying to improve 
SDM.

Our findings highlight a disconnect between patients’ 
experiences and perceptions of SDM and what constitutes 
quality SDM; for example, several patients mentioned 
a lack of information and a feeling of either being 
excluded from the treatment decision or ‘abandoned’ to 
make it without sufficient support. This disconnect was 
also identified by HCPs, who encountered challenges 
such as difficulty in explaining complex risk/benefit 
information to patients, their lack of time to counsel 
patients, the lack of input from the associated MDT and 
unrealistic expectations of patients and their families. 
Sometimes communication was reported as sub-optimal, 
with insufficient accurate information, mis-match of 
agendas and the issues, goals and expectations that were 
important to patients not being identified by HCPs. 
There was evidence of a lack of understanding among 
HCPs about what SDM is and is not, differentiating it also 
from informed consent. Studies in other health-related 
areas however have highlighted interventions that can 
improve information sharing for decision-making, such as 
patient decision aids36 37 as well as the use of novel multi-
dimensional methods of videos, booklets and coaching to 

help patients and primary care providers to communicate 
more openly.38

Although methods to improve information sharing 
with patients may enable better decision making for 
patients, our data show that some patients are reluctant to 
participate in treatment decisions, preferring instead that 
the surgeon decides. Joseph-Williams and colleagues12 
however point out that although clinicians report patients 
not wanting to be involved in decisions, they should not 
presume that all patients feel this way, with some prefer-
ring greater levels of involvement and that it is hard to 
predict from patient characteristics which individual 
patients want to be more or less involved. Furthermore, 
they state that this preference to not be involved in the 
decision should itself be informed. It should also be said 
that although some surgeons claim that patients may 
require more time to reflect on an amputation decision, 
it is questionable that giving patients more time is really 
addressing why they are unwilling to discuss the decision. 
It is possible that what patients require is more support 
to engage in decision-making, for example by acknowl-
edging their fears of morbid discussions frequently found 
in vascular illness experience.

Our findings highlight that many patients felt they had 
no choice but to have an amputation, as alternatives had 
already been tried. Furthermore, they believed that the 
choice they had was either to have an amputation or to 
continue to experience pain and have their health deteri-
orate. Several surgeons also reported that the only option 
left to many patients was to have an amputation or the 
patient would die. This is illustrative of the term Hobson’s 
choice, which the Merriam Webster online dictionary 
defines as ‘i. an apparently free choice when there is no real alter-
native and ii. the necessity of accepting one of two or more equally 
objectionable alternatives’. This term was also highlighted in 
Howard et al’s study39 which explored consent for acute 
surgical interventions, whereby a patient reported that 
they had no choice but to have a left hip hemiarthroplasty. 
Despite this reality for many patients however, a HCP in 
our study claimed that there are choices regarding ampu-
tations too, for example, the type of amputation. Indeed, 
as Columbo et al8 describe in their focus group study with 
20 amputees, all those participants expressed the desire 
to have an active role in the decision to undergo amputa-
tion, even while acknowledging that limb salvage options 
were exhausted. The conceptualisation of SDM in this 
high-stakes context needs to account for the issue of 
Hobson’s choice while still engaging patients and families 
in decisions about their care and rehabilitation to try to 
match options with patients’ goals and what is important 
to them. This will be an important element of further 
SDM training development for vascular surgery.

CONCLUSIONS
There is disparity between patient and HCP perceptions 
of SDM when contemplating MLLA. Our data have high-
lighted several challenges to the experience of SDM for 
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MLLA. These include patient, HCP and systemic chal-
lenges. Clinicians should be made aware of the discor-
dance apparent in MLLA SDM. Moreover, they can learn 
from the challenges highlighted in this paper and imple-
ment this knowledge into their practice to potentially 
improve patient outcomes.

These qualitative findings will be utilised in conjunction 
with results from the quantitative aspect of PERCEIVE 
in the form of triangulation to develop a logic model to 
propose strategies for example education for HCPs to 
improve SDM and risk perception/communication for 
MLLA.

Author affiliations
1Centre for Trials Research, Cardiff University School of Medicine, Cardiff, UK
2Vascular Surgery, University Hospital of Wales Healthcare NHS Trust, Cardiff, UK
3Cardiff University, Cardiff, UK
4Vascular Department, North Bristol NHS Trust, Bristol, UK
5Cardiff and Vale University Health Board, Cardiff, UK
6ALAC, Rookwood Hospital, Cardiff, UK
7Vascular Department, Cardiff and Vale University Health Board, Cardiff, UK
8Involving People, Health and Care Research Wales, Cardiff, UK
9Health and Care Research Wales, Involve, Cardiff, UK
10South East Wales Vascular Network, Royal Gwent Hospital, Newport, UK
11Cardiff & Vale University Hospital, Cardiff, Wales, UK

Acknowledgements  We would like to thank and acknowledge the following 
people for their support and contribution to the study: Katie Samuel, Consultant in 
Anaesthesia, North Bristol NHS Trust, Huw Davies, Consultant Vascular Surgeon, 
Cardiff & Vale University Health Board, Annie Clothier, Vascular Clinical Nurse 
Specialist, South East Wales Vascular Network, Aneurin Bevan University Health 
Board, Claire Price, Clinical Research Nurse Aneurin Bevan University Health Board, 
Laura Gray, Clinical Research Specialist Nurse, Cardiff & Vale University Health 
Board, Jane Ashby-Styles, Vascular Research Nurse, North Bristol NHS Trust, 
Helen Cheshire, Vascular Research Nurse, North Bristol NHS Trust. We would also 
like to thank the PERCEIVE Study Steering Committee for their continued support, 
Sue Campbell, Patient and Public Representative (Chair), Cardiff University, Claire 
O’Neill, Senior Research Fellow, Swansea Trials Unit, School of Medicine, Swansea 
University, Lucy Wales, Consultant Vascular Surgeon, Freeman Hospital, Newcastle 
upon Tyne Hospitals NHS Foundation Trust.

Collaborators  The PERCEIVE Study Group: Hayley Prout, Cherry Anne Waldron, 
Brenig Gwilym, Emma Thomas-Jones, Sarah Milosevic, Philip Pallman, Debbie 
Harris, Adrian Edwards, Christopher Twine, Ian Massey, Jo Burton, Phillipa Stewart, 
Sian Jones, David Cox, David Bosanquet, Lucy Brookes-Howell.

Contributors  DCB is the CI and guarantor. DCB is the Chief Investigator of this 
study. DCB, along with LB-H, SM, BG, AE, CAW, ETJ, DH, PP, CT, IM, JB, PS, SJ and 
DC, led the development of the research question, study design, obtaining the 
funding and implementation of the protocol. HP undertook the work under the 
supervision of LB-H and wrote the first draft of the paper. All authors advised on the 
study, contributed to the writing of the study paper and were study management 
group members throughout. All authors listed provided critical review and final 
approval of the manuscript.

Funding  This work was funded by Health and Care Research Wales, Research for 
Patient and Public Benefit (Ref: RfPPB-19-1642) and was sponsored by Aneurin 
Bevan University Health Board (Sponsor Ref: AB/136). Neither the funder nor the 
sponsor had any role in the study design; collection, management, analysis and 
interpretation of data; writing of this manuscript or in the decision to submit this 
manuscript for publication.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting or dissemination plans of this research. Refer to the 
Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study involves human participants and was approved by 
Wales Research Ethics Committee 7 (20/WA/0351) approved on 19 January 2021. 

Participants gave informed consent to participate in the study before taking part. 
All data collection/transfer/storage complies with the General Data Protection 
Regulation requirements.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Hayley Prout https://orcid.org/0000-0003-0170-7027
Cherry-Ann Waldron https://orcid.org/0000-0001-8465-2492
Emma Thomas-Jones https://orcid.org/0000-0001-7716-2786
Sarah Milosevic https://orcid.org/0000-0003-1973-8286
Philip Pallmann https://orcid.org/0000-0001-8274-9696
Adrian Edwards https://orcid.org/0000-0002-6228-4446
Christopher P Twine https://orcid.org/0000-0003-0385-5760

REFERENCES
	 1	 Aulivola B, Hile CN, Hamdan AD, et al. Major lower extremity 

amputation: outcome of a modern series. Arch Surg 2004;139:395–9. 
	 2	 Souroullas P, Barnes R, Carradice D, et al. Extended-course 

antibiotic prophylaxis in lower limb amputation: randomized clinical 
trial. Br J Surg 2022;109:426–32. 

	 3	 Fang ZB, Hu FY, Arya S, et al. Preoperative frailty is predictive of 
complications after major lower extremity amputation. J Vasc Surg 
2017;65:804–11. 

	 4	 Dillingham TR, Pezzin LE, Shore AD. Reamputation, mortality, and 
health care costs among persons with dysvascular lower-limb 
amputations. Arch Phys Med Rehabil 2005;86:480–6. 

	 5	 Torbjörnsson E, Ottosson C, Boström L, et al. Health-related 
quality of life and prosthesis use among patients amputated due to 
peripheral arterial disease - a one-year follow-up. Disabil Rehabil 
2022;44:2149–57. 

	 6	 Dilaver NM, Gwilym BL, Preece R, et al. Systematic review and 
narrative synthesis of surgeons’ perception of postoperative 
outcomes and risk. BJS Open 2020;4:16–26. 

	 7	 Franklin H, Rajan M, Tseng C-L, et al. Cost of lower-limb amputation 
in U.S. veterans with diabetes using health services data in fiscal 
years 2004 and 2010. J Rehabil Res Dev 2014;51:1325–30. 

	 8	 Columbo JA, Davies L, Kang R, et al. Patient Experience of Recovery 
After Major Leg Amputation for Arterial Disease. Vasc Endovascular 
Surg 2018;52:262–8. 

	 9	 Elwyn G, Durand MA, Song J, et al. A three-talk model for 
shared decision making: multistage consultation process. BMJ 
2017;359:j4891. 

	10	 National Institute for Health and Care Excellence. Shared decision-
making (nice guidelines ng 197). n.d. Available: www.nice.org.uk/​
guidance/ng 197

	11	 the OSIRIS Research Programme. Optimising shared decision 
making for high risk major surgery. n.d. Available: https://osiris-​
programme.org/

	12	 Joseph-Williams N, Lloyd A, Edwards A, et al. Implementing shared 
decision making in the NHS: lessons from the MAGIC programme. 
BMJ 2017;357:j1744. 

	13	 de Mik SML, Stubenrouch FE, Balm R, et al. Systematic review 
of shared decision-making in surgery. British Journal of Surgery 
2018;105:1721–30. 

	14	 Quon DL, Dudek NL, Marks M, et al. A Qualitative Study of Factors 
Influencing the Decision to Have an Elective Amputation. Journal of 
Bone and Joint Surgery 2011;93:2087–92. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 Jan

u
ary 14, 2026

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 Jan

u
ary 2026. 

10.1136/b
m

jo
p

en
-2025-104407 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0003-0170-7027
https://orcid.org/0000-0001-8465-2492
https://orcid.org/0000-0001-7716-2786
https://orcid.org/0000-0003-1973-8286
https://orcid.org/0000-0001-8274-9696
https://orcid.org/0000-0002-6228-4446
https://orcid.org/0000-0003-0385-5760
http://dx.doi.org/10.1001/archsurg.139.4.395
http://dx.doi.org/10.1093/bjs/znac053
http://dx.doi.org/10.1016/j.jvs.2016.10.102
http://dx.doi.org/10.1016/j.apmr.2004.06.072
http://dx.doi.org/10.1080/09638288.2020.1824025
http://dx.doi.org/10.1002/bjs5.50233
http://dx.doi.org/10.1682/JRRD.2013.11.0249
http://dx.doi.org/10.1177/1538574418761984
http://dx.doi.org/10.1177/1538574418761984
http://dx.doi.org/10.1136/bmj.j4891
www.nice.org.uk/guidance/ng%20197
www.nice.org.uk/guidance/ng%20197
https://osiris-programme.org/
https://osiris-programme.org/
http://dx.doi.org/10.1136/bmj.j1744
http://dx.doi.org/10.1002/bjs.11009
http://dx.doi.org/10.2106/JBJS.J.01998
http://dx.doi.org/10.2106/JBJS.J.01998
http://bmjopen.bmj.com/


12 Prout H, et al. BMJ Open 2026;16:e104407. doi:10.1136/bmjopen-2025-104407

Open access�

	15	 Rassin M, Tzevlin V, Malul E, et al. Retrospective study of emerging 
themes in the decision-making process of patients considering 
amputation. J Vasc Nurs 2012;30:54–60. 

	16	 Wang S-Y, Liu J-F, Huang Y-P, et al. The Diabetic Foot Amputation 
Decision-Making Process. Adv Skin Wound Care 2018;31:413–20. 

	17	 Leonard C, Sayre G, Williams S, et al. Understanding the experience 
of veterans who require lower limb amputation in the veterans health 
administration. PLoS One 2022;17:e0265620. 

	18	 Leonard C, Sayre G, Williams S, et al. Perceived shared decision-
making among patients undergoing lower-limb amputation and their 
care teams: A qualitative study. Prosthet Orthot Int 2023;47:379–86. 

	19	 Henderson AW, Turner AP, Leonard C, et al. Mortality Conversations 
Between Male Veterans and Their Providers Prior to Dysvascular 
Lower Extremity Amputation. Ann Vasc Surg 2023;92:313–22. 

	20	 Gwilym BL, Pallmann P, Waldron C-A, et al. Short-term risk 
prediction after major lower limb amputation: PERCEIVE study. Br J 
Surg 2022;109:1300–11. 

	21	 Gwilym BL, Pallmann P, Waldron C-A, et al. Long-term risk prediction 
after major lower limb amputation: 1-year results of the PERCEIVE 
study. BJS Open 2024;8:zrad135. 

	22	 Milosevic S, Brookes-Howell L, Gwilym BL, et al. PrEdiction of 
Risk and Communication of outcomE followIng major lower limb 
amputation: a collaboratiVE study (PERCEIVE)-protocol for the 
PERCEIVE qualitative study. BMJ Open 2022;12:e053159. 

	23	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32-item checklist for interviews and 
focus groups. Int J Qual Health Care 2007;19:349–57. 

	24	 Elwyn G, Frosch D, Thomson R, et al. Shared decision making: a 
model for clinical practice. J Gen Intern Med 2012;27:1361–7. 

	25	 Polit DF. Hungler BP: Essentials of Nursing Research: Methods and 
Applications. Lippincott Williams & Wilkins, 1985.

	26	 Dibley L. Analysing narrative data using McCormack’s Lenses. Nurse 
Res 2011;18:13–9. 

	27	 NVivo qualitative data analysis software version 12 r.
	28	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res 

Psychol 2006;3:77–101. 

	29	 Wong DJN, Harris S, Sahni A, et al. Developing and validating 
subjective and objective risk-assessment measures for predicting 
mortality after major surgery: An international prospective cohort 
study. PLoS Med 2020;17:e1003253. 

	30	 Protopapa KL, Simpson JC, Smith NCE, et al. Development and 
validation of the Surgical Outcome Risk Tool (SORT). British Journal 
of Surgery 2014;101:1774–83. 

	31	 McNelis J, Castaldi M. “The National Surgery Quality Improvement 
Project” (NSQIP): a new tool to increase patient safety and 
cost efficiency in a surgical intensive care unit. Patient Saf Surg 
2014;8:1–5. 

	32	 Hippisley-Cox J, Coupland C, Vinogradova Y, et al. Derivation and 
validation of QRISK, a new cardiovascular disease risk score for the 
United Kingdom: prospective open cohort study. BMJ 2007;335:136. 

	33	 Copeland GP, Jones D, Walters M. POSSUM: a scoring system for 
surgical audit. Br J Surg 1991;78:355–60. 

	34	 Bowrey S, Naylor H, Russell P, et al. Development of a scoring tool 
(BLARt score) to predict functional outcome in lower limb amputees. 
Disabil Rehabil 2019;41:2324–32. 

	35	 Rommers GM, Ryall NH, Kap A, et al. The mobility scale for lower 
limb amputees: the SIGAM/WAP mobility scale. Disabil Rehabil 
2008;30:1106–15. 

	36	 Légaré F, Turcotte S, Stacey D, et al. Patients’ perceptions of 
sharing in decisions: a systematic review of interventions to 
enhance shared decision making in routine clinical practice. Patient 
2012;5:1–19. 

	37	 Coronado-Vázquez V, Canet-Fajas C, Delgado-Marroquín MT, et al. 
Interventions to facilitate shared decision-making using decision aids 
with patients in Primary Health Care: A systematic review. Medicine 
(Baltimore) 2020;99:e21389. 

	38	 Tai-Seale M, Elwyn G, Wilson CJ, et al. Enhancing Shared Decision 
Making Through Carefully Designed Interventions That Target Patient 
And Provider Behavior. Health Aff (Millwood) 2016;35:605–12. 

	39	 Howard A, Webster J, Quinton N, et al. “Hobson’s choice”: 
a qualitative study of consent in acute surgery. BMJ Open 
2020;10:e037657. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 Jan

u
ary 14, 2026

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 Jan

u
ary 2026. 

10.1136/b
m

jo
p

en
-2025-104407 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1016/j.jvn.2012.02.002
http://dx.doi.org/10.1097/01.ASW.0000542526.41192.c0
http://dx.doi.org/10.1371/journal.pone.0265620
http://dx.doi.org/10.1097/PXR.0000000000000234
http://dx.doi.org/10.1016/j.avsg.2023.01.042
http://dx.doi.org/10.1093/bjs/znac309
http://dx.doi.org/10.1093/bjs/znac309
http://dx.doi.org/10.1093/bjsopen/zrad135
http://dx.doi.org/10.1136/bmjopen-2021-053159
http://dx.doi.org/10.1093/intqhc/mzm042
http://dx.doi.org/10.1007/s11606-012-2077-6
http://dx.doi.org/10.7748/nr2011.04.18.3.13.c8458
http://dx.doi.org/10.7748/nr2011.04.18.3.13.c8458
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1371/journal.pmed.1003253
http://dx.doi.org/10.1002/bjs.9638
http://dx.doi.org/10.1002/bjs.9638
http://dx.doi.org/10.1186/1754-9493-8-19
http://dx.doi.org/10.1136/bmj.39261.471806.55
http://dx.doi.org/10.1002/bjs.1800780327
http://dx.doi.org/10.1080/09638288.2018.1466201
http://dx.doi.org/10.1080/09638280701478702
http://dx.doi.org/10.2165/11592180-000000000-00000
http://dx.doi.org/10.1097/MD.0000000000021389
http://dx.doi.org/10.1097/MD.0000000000021389
http://dx.doi.org/10.1377/hlthaff.2015.1398
http://dx.doi.org/10.1136/bmjopen-2020-037657
http://bmjopen.bmj.com/

	Challenges in shared decision-­making about major lower limb amputation: the PERCEIVE qualitative study
	ABSTRACT
	INTRODUCTION﻿﻿
	Study aims and objectives

	METHODS
	Study design
	Eligibility
	Interviews
	Patient interview guide 1
	Patient interview guide 2
	HCP interview guide
	Participant sampling
	Informed consent
	Recruitment
	Patient recruitment
	HCP recruitment
	Data analysis
	Patient and public involvement

	FINDINGS
	Patients’ limited understanding and unrealistic expectations
	Perceived patient difficulty in understanding complex information within a short period of time
	Cognitive impairment
	Patients’ unshakable views
	Unrealistic beliefs of patients and their families
	Patients’ varied attitudes to MLLA decision-making
	Perceived lack of information

	Lack of options
	Decision avoidance
	Patients disconnecting
	Patients declining amputation
	Patients’ belief in the surgeon
	HCP challenges to delivering SDM
	Belief that patients want surgeons to make the decision

	Insufficient training and time to carry out SDM
	Patient discussions lacking full MDT input
	Long-term rehabilitation information lacking prior to MLLA
	Confidence varied in predictions of post-operative outcomes.
	Minimal use of risk assessment tools for patients undergoing vascular-related amputation
	Preference for experiential risk evaluation over risk prediction tools
	Surgeon paternalism
	Surgeon bias

	Decisional regret and possible consequences of challenges
	Patient decisional regret
	HCP decisional regret


	DISCUSSION
	CONCLUSIONS
	References


