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Purpose: This study focusses on identifying values and preferences of patients, caregivers 
and healthcare professionals who have dealt with lower limb amputation for no-option 
chronic limb threatening ischemia. No-option chronic limb threatening ischemia is defined 
as limb ischemia for which no treatment options exist and where lower limb amputation is 
necessary in the short term. The values and preferences identified in this study can help 
improve decision-making processes.
Patients and Methods: This was a qualitative study, using semi-structured interviews to 
gather data from patients, caregivers and healthcare professionals. Participants were 
selected from the patient and employee population of an academic medical center in The 
Netherlands. Nine patients and seven caregivers who dealt with lower limb amputation for 
no-option chronic limb threatening ischemia six to twelve months prior to the interview 
and were not cognitively impaired were selected. Nine healthcare professionals dealing 
with patients with no-option chronic limb threatening ischemia and lower limb amputation 
were selected.
Results: Lower limb amputation was explicitly discussed late in the disease process, some-
times during an emergency setting. Patients stated goals were never discussed, healthcare 
professionals stated they were. The most important goal for patients was to live indepen-
dently after lower limb amputation. Patients and caregivers feel healthcare professionals 
should be upfront about the possible necessity of lower limb amputation. Reasons to undergo 
lower limb amputation were absence of treatment options, pain and wanting to enjoy life 
again. Participants indicated accelerating lower limb amputation was not a viable option.
Conclusion: All stakeholders reported overlapping values and preferences regarding main 
reasons for lower limb amputation, the primary goals after lower limb amputation, and the 
absence of a desire to accelerate lower limb amputation. The main difference in values and 
preferences is the preferred timing of discussing lower limb amputation.
Keywords: vascular surgery, shared decision-making, SDM, communication

Introduction
Assumptions from patients towards healthcare professionals and vice versa strongly 
influence decisions on treatment and open communication about values, preferences 
and goals is insufficiently performed.1,2 At the same time, it is widely believed and 
accepted that exploring patient values and preferences (shared goal-setting) should 
be part of any shared decision-making (SDM) process.3 However, SDM is not 
performed consistently amongst vascular patients and healthcare professionals tend 
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to insufficiently appreciate patient values and preferences 
regarding the outcome of care.4,5

Lower limb amputation (LLA) is the ultimo scenario 
and necessary in the short term for patients with chronic 
limb threatening ischemia (CLI) for whom no revascular-
ization options remain (no-option CLI). CLI is caused by 
peripheral arterial disease (PAD), which can be caused by 
atherosclerosis and/or diabetes mellitus (DM). This results 
in markedly reduced blood supply to the extremities and is 
characterized by unbearable pain in the legs and feet 
(ischemic rest pain) and/or non-healing ulcers. Its tremen-
dous impact is reflected in quality of life (QoL) ratings 
comparable to terminal cancer patients and worse than 
patients with chronic heart or kidney disease.6,7 QoL 
markedly improves after LLA, a phenomenon also 
described as the “disability paradox”.8,9 Nevertheless, 
LLA is associated with invalidity and a transformed 
body image and self-identity.10 Little is known about the 
patient related issues (eg values, preferences, expectations 
of life/treatment) that healthcare professionals and patients 
consider and discuss when offering LLA as a treatment 
option. One study investigated decision-making before 
LLA.11 This study revealed that healthcare professionals 
play a key role, as they are the first to present LLA as 
a treatment option to the patient. However, this is only 
done after a long process of patients experiencing pain and 
suffering. LLA is then experienced as the culmination of 
this process and the only viable option left. Shared goal 
setting in patients with no-option CLI has not been pre-
viously studied.

The present study focusses on investigating patients 
and healthcare professionals’ values, preferences and prio-
rities when making such a critical decision. The goal of 
this qualitative study is to describe the range of views 
present in the study population and not to assess how 
often certain views are present. Specifically, the study 

focusses on the preferred timing of surgery, the method 
of communication, what patients and caregivers (nursing 
laypersons, eg family members) find important in life and 
the reason why they eventually chose to undergo LLA.

Methods
Semi-structured interviews were used to discuss a set of 
topics. The interview topics are included in Appendix A. 
These topics were selected based on the experience of the 
investigators with this patient population and knowledge 
from prior research. Interviews were recorded using 
a voice recorder and transcribed verbatim. Patients, their 
primary caregivers, and healthcare professionals from the 
Leiden University Medical Center (LUMC) were inter-
viewed. Interviews with patients and caregivers were con-
ducted separately and took place at their home or at the 
LUMC, based on their preferences. Interviews with health-
care professionals were held at the LUMC. Patient selec-
tion was performed on the 1st of October 2018 using the 
local hospital treatment codes for LLA. This search 
yielded patients who underwent LLA for any reason. 
Patients and healthcare professionals were screened 
based on the in- and exclusion criteria indicated in 
Table 1. If a patient wished to participate in the study, 
his or her primary caregiver was also asked to participate. 
All participants (patients, primary caregivers, and health-
care professionals) provided informed consent for partici-
pation and publication of anonymized responses. 
Caregivers were interviewed because it was believed 
they could reflect on the disease process of the patient 
from another viewpoint since they had a close relationship 
with the patient. Caregivers were asked to reflect on how 
they believed the patient had experienced the disease pro-
cess and answer the interview questions with that in mind. 
Because the caregivers’ answers are about the experience 
of the patient, the caregiver answers are presented 

Table 1 In- and Exclusion Criteria

Inclusion Exclusion

Patients Age ≥ 18 years old. 

LLA 6 to 12 months prior to interview.

Diagnosis of dementia or other reasons for not being able to provide 

reliable information.

Caregivers Age ≥ 18 years old. 

Having a close relationship with the 
interviewed patient.

Diagnosis of dementia or other reasons for not being able to provide 

reliable information.

Healthcare 
professionals

Being responsible for the care of no-option 
CLI patients.

None.
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alongside the patient’ answers. All patients and caregivers 
were interviewed, after which data saturation was 
achieved. Data saturation was defined as the moment that 
no new themes had risen during multiple interviews.12 All 
data gathered in this study was stored anonymously using 
identification codes only accessible by the lead researcher. 
The transcribed interviews were coded using open coding 
in ATLAS.ti (version 8). Patient and caregiver demo-
graphics were analyzed using SPSS (version 25). The 
interviews were conducted, transcribed, and coded by 
researcher J.A.N., a research intern trained in all these 
aspects. Researcher W.A.G. (Health Psychology, Leiden 
University) provided J.A.N. with feedback on the inter-
views. After coding, categories were identified from the 
data and relationships between categories were assessed to 
investigate which themes were recurrent amongst the 
study population.

This study was ethically approved by the Commission 
of Medical Ethics of the Leiden University Medical 
Center, reference number P18.188. This study was con-
ducted in accordance with the Declaration of Helsinki.

Results
Initial subject identification provided 35 patients who 
underwent LLA for any reason. Ten were deceased and 
six patients underwent LLA for other reasons than chronic 
limb threatening ischemia. A total of seven patients were 
excluded because they were not able to provide reliable 
information due to medical reasons such as dementia or 
ischemic strokes. In total 12 patients were eligible for 
inclusion after which nine patients (75%) provided 
informed consent for participation and publication of 
anonymized responses. Seven caregivers and seven health-
care professionals were willing to participate in the study 
as well.

Participant characteristics are described in Table 2. All 
patients, caregivers and healthcare professionals had the 
Dutch nationality. In the following sections the various 
views of stakeholders regarding the primary study topics 
will be presented. The primary topics of this study are the 
values and preferences of stakeholders with regards to the 
preferred timing of surgery, the method of communication, 
what patients and caregivers find important in life and the 
reason why they eventually chose to undergo LLA. In  
Appendix B quotes from the interviews can be found to 
support the statements in this section.

Discussing Lower Limb Amputations and 
Preferences
Patients and Caregivers
Patients and caregivers were asked when and how LLA 
was discussed with them and how they would have pre-
ferred it to happen. LLA was often discussed explicitly for 
the first time a couple of days before the LLA took place 
or after minor amputation had been unsuccessful. This was 
often in a so-called emergency setting, meaning a patient 
had to be amputated within a few days. Two patients were 
informed about a possible LLA several months in advance 
and were given the opportunity to determine the timing of 
the surgery.

Many patients and their caregivers have stated they felt 
it was important that LLA was discussed as soon as their 
physician suspected it could happen in the future. 
Furthermore, they expressed the desire to have a possible 
LLA mentioned as soon as possible without causing unne-
cessary fear and they preferred their physician to be 
upfront and open about the prognosis.

Patients did not recall healthcare professionals initiat-
ing a joint discussion on post-amputation goals. However, 
more than half of these patients attributed this task to 
medical staff in rehabilitation facilities. Other patients 
felt discussing goals with healthcare professionals was 
unnecessary.

The most important goal that all patients mentioned 
was regaining independence after LLA. Furthermore, 
being able to work and being able to perform hobbies 
were also high-priority goals.

Healthcare Professionals
In the interviews, healthcare professionals indicated they 
are hesitant to discuss LLA with CLI patients when limb 
salvage is still achievable. They have stated that only when 
these options failed, they discussed LLA explicitly with 
the patient. Discussing it at an earlier stage in general was 
not seen as a viable option by most healthcare profes-
sionals. Each healthcare professional had their own rea-
sons for not discussing LLA sooner. They believed it 
would not be useful, it would lead to distrust when patients 
eventually do not have to be amputated and could unne-
cessarily frighten a patient.

Nearly all healthcare professionals have stated they 
always discuss goals and preferences to some extent and 
they often use these goals to give the patients a perspective 
on what is possible after LLA. The goals and preferences 
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Table 2 Participant Demographics

N % Mean SD

Patients

Gender

Male 8 88,9
Female 1 11,1

Living Situation

Independent 1 11,1

Independent, with others (eg partner, children, etc) 7 77,8
Nursing home 1 11,1

Age at inclusion in years 67,9 16,1

Age at LLA in years 67,0 16,3

Time since LLA in months 10,1 3,0

Diagnosis for LLA
Atherosclerosis 6 66,7

Diabetic foot 3 33,3

Diabetes

Yes 8 88,9

Previously DM-1 1 11,1

Leg

Left 6 66,7
Right 3 33,3

Below-/above-knee amputation
Below-knee amputation 8 88,9

Above-knee amputation 1 11,1

Caregivers

Gender
Female 7 100

Relationship with patient
Partner 4 57,1

Daughter 2 26,6

Parent 1 14,3

Living Situation

Independent 2 28,6
Independent, with others (eg partner, children, etc) 5 71,4

Age at inclusion in years 59,6 5,3

Healthcare professionals

Gender

Male 3 42,9
Female 4 57,1

Profession
Surgeon (Including one resident) 4 57,1

Nurse 3 42,9

Age at inclusion in years 41,7 11
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most healthcare professionals hear from patients are regain-
ing independence after LLA and wanting to enjoy life again.

Primary Reason for Lower Limb 
Amputation
Patients and Caregivers
Patients and caregivers were asked what the primary rea-
son was for undergoing LLA. Nearly all patients and 
caregivers have stated the absence of other therapeutic 
options or wanting to continue with their lives as primary 
reasons for LLA. In addition, many patients and some 
caregivers cited the experienced pain as an important 
factor in their decision. Furthermore, a couple of patients 
have stated they wanted to prevent an above-knee amputa-
tion. More than half of the patients and a couple of 
caregivers expressed feeling relieved when they made the 
decision to amputate and being content that the problems 
were over.

Healthcare Professionals
All healthcare professionals said most patients undergo 
LLA when they realize there are no other options left or 
that they feel they cannot continue as it is. According to all 
healthcare professionals virtually all patients are admitted 
and amputated in an emergency setting. Furthermore, 
many healthcare professionals indicated they believe the 
period leading up to LLA functions as a process of accep-
tation for the patient.

Performing Lower Limb Amputations 
Sooner
Patients and Caregivers
Patients and caregivers were asked if, in hindsight, they 
would have liked to be amputated sooner. Almost all 
patients responded that they would not have wanted to 
be amputated earlier and caregivers generally have stated 
they do not believe the patients would have wanted that. 
Most patients expressed they kept hoping the leg would 
heal and LLA would be prevented. One patient expressed 
the desire to postpone LLA as long as possible. One 
patient might have preferred the LLA to be performed 
sooner, because of a feeling that postponing surgery 
resulted in not being able to enjoy life because of the 
CLI problems.

Healthcare Professionals
Healthcare professionals were asked whether they believed it 
would be preferable to amputate patients with limb ischemia 

sooner. All healthcare professionals have stated in general 
this was not the case. Reasons cited by most healthcare 
professionals were that not all patients would be open to 
this idea and they feel that most patients only want to undergo 
LLA when all other options are exhausted. On top of that one 
healthcare professional said that there could be a risk of 
“over-amputation” when choosing to amputate all patients 
earlier. Most healthcare professionals did believe that it 
would be beneficial for patients to have LLA performed 
sooner. However, they also declared that predicting which 
patients will need LLA beforehand is very difficult. Some 
healthcare professionals believed that some patients only 
afterwards assert that they should have had LLA sooner.

Discussion
This study provides more insight in the values and prefer-
ences from patients with no-option CLI, their primary care-
givers and healthcare professionals regarding LLA. Some 
values and preferences are recognized and concur between 
patients and caregivers and professionals. For instance, 
patients, caregivers, and healthcare professionals in general 
did not see the need to accelerate LLA. In addition, patients 
and healthcare professionals indicated that the absence of 
other treatment options, ischemic pain, and wanting to 
enjoy life again, were the most important reasons to undergo 
LLA. Furthermore, patients and caregivers claimed that 
regaining independence was the most important goal to 
them, and healthcare professionals recognized this. 
Interestingly, there were also explicit differences, mainly 
when it came to discussing LLA. Patients explicitly preferred 
their physician to be upfront whether LLA was imminent, 
and they wanted it to be discussed as soon as possible. 
Healthcare professionals however, preferred to postpone 
talking about LLA until a patient had to undergo a limb 
saving revascularization or when almost all other treatment 
options had failed. Furthermore, patients in general do not 
recall healthcare professionals discussing goals with them 
during the disease process, whereas healthcare professionals 
do claim to discuss goals. This could point to a need of 
physicians to be more explicit when discussing this topic.

Due to the known level of increase in quality of life after 
lower-limb amputation,8 the expectation was that patients 
would indicate they would have liked to be amputated sooner. 
However, this was not the case. Healthcare professionals also 
did not see a need for acceleration of LLA because they 
believed patients in general want to exhaust all other options 
and healthcare professionals want to prevent “over- 
amputation”. On the other hand, most healthcare professionals 
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did believe that amputated patients would have benefitted 
from LLA earlier in the disease process.

While the presumed reasons for LLA by healthcare 
professionals and the actual reasons stated by patients 
were largely the same, the preferences for when to discuss 
LLA differed greatly. Healthcare professionals experi-
enced barriers to discuss LLA at an early stage with 
a patient. These barriers hamper open communication. 
Reported barriers for early discussions were the presence 
of other treatment options, a feeling it could lead to dis-
trust amongst patients if LLA turned out to be unneces-
sary, a fear of unnecessarily frightening patients and 
a feeling it would not be useful to discuss LLA earlier. 
These barriers seem to be partly based on assumptions 
from healthcare professionals about the feelings of patients 
and partly on a fear of a difficult conversation which might 
turn out to be unnecessary. However, avoiding explicit 
discussions about the possibility of LLA at an early stage 
causes patients to be confronted with the verdict of LLA in 
an emergency setting. This was underscored by some 
patients who conveyed that LLA was only discussed with 
them after being admitted in an emergency setting, while 
they would have preferred healthcare professionals to be 
upfront and honest about a possible LLA earlier on. 
Professionals do seem to hint at LLA as a possibility 
during consultations, but do not discuss it explicitly. 
Healthcare professionals stated that predicting who needs 
LLA and when is very difficult and this is one of the 
reasons, they choose to postpone the conversation. This 
at times could lead to a delay in discussing lower limb 
amputation until it is inevitable A possible solution to 
enable earlier discussion about lower limb amputations is 
conducting more research into prediction models for 
which patients eventually need LLA. Certain risk factors 
may help to predict which patients need to undergo 
LLA,13–15 but so far reasonably accurate predictions of 
LLA have not been successful. Another solution to enable 
earlier discussions about LLA, is to require healthcare 
professionals to initiate the discussion at a fixed moment 
in the disease course through guidelines and protocols. An 
appropriate moment to do so would be prior to revascular-
ization interventions. At that moment it should be expli-
citly discussed that in the event revascularization fails, 
LLA is a possibility. LLA does not have to be discussed 
with every patient visiting the outpatient clinic for CLI. 
Many of these patients will never need a LLA. However, it 
is important that healthcare professionals explicitly discuss 
LLA if they believe it could be a possibility in the future. 

Even though it is difficult to predict which patients even-
tually need to undergo amputation, it is important to dis-
cuss it an earlier stage since patients prefer their healthcare 
professionals to be upfront about the possibility of LLA. 
Furthermore, most healthcare professionals presumed that 
patients need to undergo the whole CLI disease process 
with all its treatments to eventually be able to accept the 
decision to amputate and therefore choose to postpone an 
explicit discussion about LLA. However, the patients all 
mentioned that it did come as a great shock to hear about it 
only in an emergency setting. Therefore, it seems vital that 
healthcare professionals are open and more explicit about 
the possibility of LLA in every case where it might 
become actual in the future.

Although patients were of the opinion that healthcare 
professionals did not discuss goals with them, it is remark-
able that all healthcare professionals said that regaining 
independence was the most important goal for patients 
after LLA, just as the patients indicated that was the case 
for them. It is possible that healthcare professionals inter-
preted the question about whether life goals were dis-
cussed during the consultations somewhat differently 
than the patients themselves. Possibly the patients thought 
the question referred to whether physical goals for after 
LLA were discussed, as opposed to a question about what 
they value in life. When discussing LLA, patients do not 
feel discussing goals is the responsibility of healthcare 
professionals in a hospital, but the job of healthcare pro-
fessionals in a rehabilitation center. Even though patients 
and caregivers expressed they did not feel it was necessary 
to discuss goals with healthcare professionals in the hos-
pital, it remains important in the process of SDM.3

Despite the limitations of this study, the findings must 
be viewed in the context of larger issues in medicine. As 
stated previously, mutual assumptions from patients and 
healthcare professionals strongly influence medical deci-
sion-making. Examples of these assumptions are the 
beliefs of both patients and healthcare professionals that 
a consultation should focus on symptom relief, the beliefs 
of patients that healthcare professionals are not interested 
in their personal goals, the beliefs of healthcare profes-
sionals that patients are not interested in sharing their 
personal goals and the beliefs of healthcare professionals 
that all patients have similar goals.1 However, discrepancy 
exists between what patients find important and what 
healthcare professionals think patients find important.2 

This is underscored by our finding that patients find it 
important that the possibility of LLA is discussed as 
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soon as possible, whereas healthcare professionals fear this 
could unnecessarily scare patients. Moreover, in critical 
situations, personal goals and priorities of patients may 
change, which hampers a doctor’s ability to make assump-
tions without consulting the patient.16 Especially in older 
patients, the doctor often ultimately decides.17 Further 
incorporating SDM in conversations with patients could 
alleviate these problems. SDM is largely based on inquir-
ing after a patients’ values and preferences.3 Decisions in 
vascular surgery particularly call for SDM since there are 
often multiple treatment options to choose from.4 Studies 
have shown that vascular surgical patients want to be 
involved in treatment decisions but often do not experi-
ence their preferred level of involvement.18 Furthermore, 
incorporating SDM increases the likelihood patients 
receive treatment consistent with their values and prefer-
ences, patient satisfaction, healthcare outcomes, disease 
knowledge and decreases anxiety and costs.5,18–23 Taking 
all this into consideration, it seems important for health-
care professionals to be trained in SDM in order to ade-
quately discuss values and preferences with patients. Much 
is known about the prognosis, functional outcomes and 
quality of life of no-option CLI patients after LLA,8,24–28 

but up until now very little was known about the values 
and preferences of no-option CLI patients, their caregivers 
and healthcare professionals. The values and preferences 
discussed in this study could aid healthcare professionals 
in further incorporating SDM in daily practice, provide 
a starting point for discussing LLA at an earlier stage 
and possibly lead to providing more targeted and persona-
lized care and a better management of the disease process, 
based on the values and preferences of individual patients. 
A future study should focus on whether the reported 
values and preferences (regaining independence, being 
able to work again and perform hobbies) are also applic-
able for patients who have yet to undergo LLA. A future 
study should also take prosthesis use of patients after LLA 
and their Rutherford classification prior to LLA into con-
sideration and assess if values and preferences differ 
between patients with and without adequate prosthesis 
usage and the various Rutherford classes.

An important strength of this study is that it is one of the 
first, to our knowledge, to use a qualitative design to investi-
gate values and preferences of patients who have dealt with 
LLA for no-option CLI. This allows for a deeper understand-
ing of these issues. Another strength is that this study also 
takes the views of caregivers and healthcare professionals into 
account allowing for a broad view of the perspective of all 

relevant stakeholders regarding this subject. There are how-
ever some limitations to this study. First, it was a retrospective 
interview study with patients and caregivers who were asked 
to reflect on a previous period of care. This could lead to 
recall-bias and information being forgotten. Second, inter-
views were conducted and coded by one person. Third, all 
patients, caregivers and healthcare professionals had the Dutch 
nationality, which makes the results not generalizable. Fourth, 
all patients and caregivers were included from the LUMC. The 
results might differ for patients in different hospitals or differ-
ent regions of the country. Last, all patients had been affected 
by diabetes, even the patients who were reported to be ampu-
tated because of atherosclerosis. It is possible that patients who 
were amputated due to diabetes have a different disease 
experience than those who are amputated due to atherosclero-
sis and that this influenced their decision.

The small sample size is not considered to be 
a limitation to this study since data saturation was 
achieved. It is therefore unlikely new views will come to 
light when interviewing more stakeholders.

Conclusion
This study provided insight in values and preferences of 
chronic limb threatening ischemia patients, their caregivers, 
and their healthcare professionals with regards to LLA. The 
goal of this study was to describe the range of views present in 
all three groups. Despite the small sample size, data saturation 
was achieved and therefore the following conclusions can be 
drawn. Overlapping ideas, values and preferences between the 
three groups occurred with regard to: 1) the opinion that there 
is no need to accelerate LLA and 2) the reasons that patients 
have for undergoing LLA and the primary goals of patients 
after LLA, eg, those related to regaining independence. The 
main difference between the groups is that healthcare profes-
sionals are not keen on discussing LLA at an earlier stage of 
the disease, whereas that is the preference of the patients. 
Based on the overlap in values and preferences discussed in 
this study and the preference of patients with regards to dis-
cussing LLA earlier, there is room to start discussions about 
lower limb amputations at an earlier stage in the disease 
process. The values and preferences discussed in this study, 
such as an upfront and open discussion about LLA and regain-
ing independence after LLA, could provide healthcare profes-
sionals with starting points for earlier discussions and help 
taking values and preferences into account when discussing 
treatment options with patients. This will lead to further incor-
porating shared decision making in clinical practice which 
results in numerous advantages for patients.
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