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ORIGINAL ARTICLE

Health-related quality of life and prosthesis use among patients amputated due
to peripheral arterial disease – a one-year follow-up

Eva Torbj€ornssona , Carin Ottossonb, Lennart Bostr€oma, Lena Blomgrenc, Jonas Malmstedta and
Ann-Mari Fagerdahlb

aDepartment of Clinical Science and Education, Karolinska Institutet, Department of Surgery, S€odersjukhuset, Stockholm, Sweden; bDepartment
of Clinical Science and Education, Wound Centre, Karolinska Institutet, S€odersjukhuset, Stockholm, Sweden; cFaculty of Medicine and Health,
Department of Cardiovascular and Vascular Surgery, €Orebro University Hospital, €Orebro, Sweden

ABSTRACT
Purpose: A major amputation affects the patients’ independence, well-being and HRQoL. However, pros-
thesis use and the impact on the patient’s HRQoL are scarcely described. The aim was to compare
HRQoL between walker and non-walker amputees. Secondary aim was to evaluate prosthesis use
and habits.
Method: Ninety-eight patients with a major amputation due to peripheral arterial disease were included
during 2014–2018. They were interviewed using EQ-5D-3L (HRQoL), Stanmore Harold Wood mobility
grade (prosthesis use) and Houghton scale (prosthesis habits).
Results: Seventy-three patients completed the one-year follow-up, out of them 56 got a prosthesis.
Twenty-three used it to walk both inside and outside. EQ-5D-3L at follow-up was increased in all patients
in comparison to baseline (0.16 versus 0.59, p < 0.001). Patients walking with prosthesis had the largest
improvement (0.12 versus 0.78, p < 0.001). A sub-analysis aiming to study the importance of independent
movement showed an improved HRQoL at follow-up among those classified as prosthesis-user (p<0.001)
and walker (p<0.001), but not among non-prosthesis users (p ¼ 0.245).
Conclusion: Learning how to use, not exclusively to walk with, a prosthesis after an amputation is
important for the patients’ HRQoL. At follow-up, patients using their prosthesis to walk or to move to a
wheelchair, showed an improved HRQoL compared to baseline.

� IMPLICATIONS FOR REHABILITATION
1.

Walking ability with a prosthesis is important for the patient’s perceived HRQoL after an amputation.
2. Rehabilitation of amputees should focus on independence and movability and not only on walk-

ing ability.
3. Wider use of prescribing prostheses after an amputation also to those predicted as non-walkers, may

increase the number of patients with independence and improved HRQoL.
4. When using their prosthesis for independent movement, patients who were otherwise unable to

walk due to their amputation were able to achieve HRQoL comparable to walking amputees.
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Introduction

In Europe, 90% of the major lower limb amputations are per-
formed in patients with the peripheral arterial disease (PAD) [1].
PAD is divided into three stages: asymptomatic disease, intermit-
tent claudication, and critical limb ischemia. Critical limb ischemia,
defined as chronic ischemic rest pain or non-healing ulceration or
gangrene, is the most severe form, and most of the patients who
underwent an amputation have this stage [2]. Patients with critical
limb ischemia is a patient group with multiple chronic co-morbid-
ities, especially diabetes and cardiovascular disease [3]. The mor-
tality is 16–35% in the first year after being diagnosed with
critical limb ischemia, and it seems to continue at the same level
[4,5]. PAD is a disease with a large impact on the patient’s Health-

Related Quality of Life (HRQoL) as it is associated with a high risk
of lower extremity amputation, morbidity, and death [6–8]. It is a
disease associated with a lower HRQoL in comparison with the
general population, and revascularization may improve the
patient’s perceived health status [9–10]. Primary amputation is a
treatment alternative, often decided when no other treatment is
possible, and many times associated with intense anxiety.
However, amputation may bring about a better outcome in per-
ceived HRQoL than repeated revascularization attempts with little
likelihood of wound healing [11,12].

Mobility is one of the most important factors for good HRQoL
after an amputation. Limited functional status decreases the
patient’s possibility to return to an independent life [13,14]. The
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association between mobility, use of a prosthesis, and perceived
HRQoL among those amputated due to peripheral arterial disease
is largely unknown. Previous studies on amputees often consist of
patients referred to a rehabilitation ward, resulting in a selection
of healthier patients, more likely to be prosthesis users [15].
Additionally, to receive a prosthetic limb is not necessarily the
same as using it, thus patients with a prosthesis show a large vari-
ation in usage time [16].

HRQoL has become an important patient-related outcome
measure particularly in chronic diseases affecting the patient’s
independence and well-being. The concept has been defined in
different ways but the most common is based on the person’s
ability to be self-determined and independent with control of the
disease processes. The concept also measures the individual’s
own perception of satisfaction with life and a sense of psycho-
logical, physical, and social well-being [17].

The aim of the study was to compare the HRQoL between
walker and non-walker amputees after a major amputation due to
peripheral arterial disease. The secondary aim was to evaluate
prosthesis use and habits after major amputation.

Material and methods

This is a single centre prospective cohort study of patients under-
going a major amputation due to PAD during 2014� 2018 in a
catchment area covering half of the population of Stockholm
county (a region with a total population of 2.2 million). The pri-
mary outcome was prosthesis use and its impact on the patient’s
HRQoL. The Regional Ethics Committee of Stockholm, Sweden
approved the study (No. 2014-801-31/1). The study was registered
in Clinical Trials.gov ID NCT03570788.

Sample and setting

All patients planned for amputation at S€odersjukhuset, Stockholm,
Sweden from 12 September 2014 to 31 May 2018 were prospect-
ively reviewed when scheduled for surgery. Inclusion criteria were
patients undergoing a primary major amputation on the tibial,
knee, or femoral level due to peripheral arterial disease, where
revascularization was not possible or had failed. Patients not able
to provide informed consent, verbally express their experience of
the amputation or not Swedish speaking were excluded.

During the study period, 315 patients underwent a primary
major amputation due to peripheral arterial disease. Two hundred
and seventeen patients were excluded, so in total 98 were
included in the study. Out of them, 73 patients completed the
one-year follow-up (Figure 1). Follow-up data for the last included
patient were collected on 20th May 2019.

Data collection

Baseline data were collected via in-person interviews (ET) at the
hospital ward in connection with the amputation and included
measures of perceived HRQoL and the functional level the week
before the amputation. Data on co-morbidity and perioperative
characteristics of the patients who completed the one-year fol-
low-up were retrieved by a chart review (Table 1). All baseline
data of EQ-5D-3L started with the following sentence “In the fol-
lowing questions, I am asking you about the week before
the amputation.”

Follow-up at 12months after amputation was performed via
phone interviews by the same researcher (ET). HRQoL was meas-
ured using the EQ-5D-3L. All patients who had received a

prosthesis were asked questions regarding their walking ability
and prosthetic wearing habits according to the Stanmore mobility
grade [18] and the Houghton scale [19]. In addition, all patients
were asked questions regarding their opinion on the importance
of walking ability. Follow-up was performed via proxy in two
patients, where a caregiver involved in the patient’s daily care
answered the questions [20].

Major amputation was defined as a primary amputation above
the ankle.

Outcome measures and endpoints

The primary outcome was HRQoL according to the EQ-5D-3L
questionnaire [21] 12months after amputation. The secondary
outcome was prosthesis use and habits 12months after amputa-
tion. A patient was regarded as a walker if they used their pros-
thesis to walk both inside and outside (>4 on Stanmore Harold
Wood Mobility grade).

The questionnaires

The questionnaire used in the study was the EQ-5D-3L [21]. The
semi-structured interview of prosthesis-use and wearing habits
was based on the Stanmore Harold Wood mobility grade [18] and
the Houghton scale [19].

EQ-5D-3L
EQ-5D-3L is a widely used generic instrument with five health
dimensions: mobility, self-care, usual activity, pain/discomfort, and
anxiety/depression. Each dimension is measured on a three-point
Likert-scale (1¼no problems, 2¼ some problems or 3¼ extreme
problems). The five dimensions can be converted into a summary
index (EQ-5D-3L index), to describe a health status profile. The
index-score ranges from 1 (no problems with any of the dimen-
sions) to �0.594 (extreme problems with all five dimensions) [21]
and is derived from a representative sample of the general popu-
lation in the United Kingdom [22]. The EQ-5D-3L instrument is
validated for the Swedish language and Swedish context [23].

Stanmore Harold Wood mobility grade
We used the Stanmore Harold Wood mobility grade [18] to quan-
tify prosthesis use. The self-reported questionnaire is designed for
patients with lower limb amputations and containing one ques-
tion; “How is the grade of your mobility?” with six grades of
mobility (Supplementary S1). We defined walking ability as
Stanmore Harold Wood mobility grade four (walks indoors and
outdoors) or higher, and prosthesis use as grade two or three.
The reason to use this definition was that we had a presumption
that being able to walk outdoors, and not only in their home,
was an important factor for their HRQoL.

The motivation to use the Stanmore Harold Wood mobility
grade was that we believe that it is necessary to use an instru-
ment with few questions as this is a fragile patient group. The
scale is suited for telephone interviews and is frequently used,
even though it is not validated.

Houghton scale
The Houghton scale is a self-reported validated questionnaire cap-
turing prosthetic wearing habits among patients with lower limb
amputation [19,24]. The questions are “How much time are you
using your prosthesis,” “When do you use the prosthesis,” and
“Do you use walking aids or similar tool?”, with four response cat-
egories ranging from 0–3 (Supplementary S2). The fourth question
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in the instrument was excluded in this study in accordance with
results from a validation study [24]. The scale was used to
describe the wearing habits among those who had a prescribed
prosthesis and were using it at the 12months follow-up (n¼ 53,
Table 2).

Statistical analysis

Baseline differences in categorical variables were evaluated with
Pearson’s Chi-square test. Continuous variables with normal distri-
bution were presented with mean and standard deviation (SD),
and non-normal distribution with median and interquartile range
(IQR). The Mann–Whitney U test was used to compare differences
in EQ-5D-3L domains and health status between walker and non-
walker amputees (with eta-square as effect size measure) choos-
ing this statistical method since data were on the ordinal level.
Bonferroni’s post-hoc test for multiple comparisons was used
(p¼ 0.008) [25]. A two-way analysis of variance (ANOVA) was per-
formed to explore differences between HRQoL and the outcome
walker versus non-walker.

The analysis of baseline characteristics and HRQoL was per-
formed on the subsample of patients completing the 12months
follow-up. The analysis of prosthesis use was performed on the
cohort that had a prosthesis prescribed. A two-tailed p-value <
0.05 was considered significant. Analyses were performed with
IBM SPSS statistics version 25 (IBM Inc., Chicago, IL) and in R

statistical analyses, version 3.4.3 (Foundation for Statistical
Computing, Vienna, Austria; http://www.R-project.org).

Result

Perioperative characteristics

In total, 98 of 315 patients were included in the study (Figure 1).
Most of the patients were men and had severe comorbidities
(ASA class 3 or 4 [26]). Half of the patients had undergone a vas-
cular intervention prior to the amputation. A majority of the
patients had a transtibial amputation, 13 patients had a contralat-
eral amputation prior to the study (Supplementary S3).

Male sex and lower age were more common among those
who walked with a prosthesis at follow-up. Ambulatory status
prior to amputation was strongly associated with prosthesis use.
Almost all of those who walked independently prior to amputa-
tion were classified as walkers at follow-up. A quarter of those
that where wheelchair-bound prior to amputation also learned to
use the prosthesis for independent movement for example to a
wheelchair (Table 1).

Prosthesis use and habits

Of the 73 patients who completed the follow-up, 56 had a pros-
thesis, and 53 patients used it at follow-up. Nearly half of those

Performed primary 
amputa�ons due to PAD during 

the study period (n=315)

Asked to par�cipate in the 
study (n=148)

Included in the study (n=98)

Underwent the 1-year follow-
up (n=73)

Walker

(n=23)

Non-walker

(n=50)

167 were excluded
- 39 no study personal 
available
- 7 moribund condi�on
- 107 not capable to 
perform informed consent
- 14 not speaking Swedish

Declined to 
par�cipate (n=50)

Deceased at follow-up 
(n=24)
Missing at follow-up 
(n=1)

Figure 1. Enrolment and follow-up of the trial participants.
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who wore their prosthesis at follow-up were able to walk both
indoors and outdoors and were thereby categorized as walkers
(Stanmore four to six). Among patients categorized as prosthesis
users (Stanmore two or three), nine were wheelchair-bound and
eight used walking aids indoors. There was a large difference in
wearing habits between the patients, half of them (n¼ 27) used
their prosthesis less than 3 h a day, while a third (n¼ 16) used it
more than 12 h a day. Nearly all of the patients that used their
prosthesis to walk had an assistive device, where two crutches or
a walker were most common (Table 2).

Outcome of HRQoL

Most patients estimated their overall health status as better at fol-
low-up compared to the week before their amputation. The
median value in the EQ-5D-3L index for all patients (n¼ 98) at
baseline was 0.16 (IQR: �0.46 to 0.54). The patients who com-
pleted the 12months follow-up (n¼ 73) had a median value of
0.59 (IQR: 0.07 to 0.73).

At baseline, “mobility” and “pain/discomfort,” were the dimen-
sions where most patients reported health problems (94% and
89%, respectively). At follow-up, most patients still reported prob-
lems for the dimension “mobility” (89%), while there were fewer
patients who reported problems with pain (50%). In comparison
to those classified as walkers at follow-up, the non-walkers
reported lower estimates on mobility (p< 0.001), role activity
(p< 0.001), and self care (p< 0.001). There was no difference
between the groups in the pain (p¼ 0.420), and anxiety
(p¼ 0.242) domains (Figures 2 and 3).

The majority of those who reported extreme problems with
anxiety/depression at baseline also reported problems with severe
pain/discomfort (80%). At follow-up, we could not see that
association.

At baseline, there were no differences in EQ-5D-3L index-score
between those classified as walkers 0.12 (IQR: �0.04 to 0.55) com-
pared to non-walkers 0.16 (IQR: �0.08 to 0.22), (p¼ 0.338). Both
groups had an increased EQ-5D-3L index-score at follow-up
(p< 0.05) compared to their baseline measure (Figure 4). Those
who used their prosthesis to walk had an increased improvement
of HRQoL during the study period when compared to non-walkers
(F(0.611, 71.000) ¼ 7.985, p¼ 0.006, partial g2 ¼ 0.101).

To study if the ability to use a prosthesis had an impact on
the HRQoL, we performed a prespecified sub-analysis between
those classified as a non-user (Stanmore Harold Wood 0–1), a
prosthesis-user (Stanmore Harold Wood 2–3) or a walker
(Stanmore Harold Wood 4–6). We found no differences in the per-
ceived HRQoL between the groups at baseline (p¼ 0.139). At fol-
low-up, HRQoL was improved among those classified as a
prosthesis-user (p< 0.001) and walker (p< 0.001), while in the
group with non-prosthesis user there was no difference in HRQoL
between baseline and follow up (p¼ 0.245). The difference in
improvement between the three groups was not statistically sig-
nificant (Figure 5).

Differences between men and women

Male sex was associated with a higher chance of being a walker,
(43% for men versus 14% for women, p¼ 0.008). There were no
differences between men and women in age (p¼ 0.961), ASA

Table 1. Baseline characteristics of patients that completed follow-up (n¼ 73).

Non-walker Walker

Frequency Percentage Frequency Percentage

Patients 50 23
Male sex 25 50 19 83
Age (years) 79 70
Current smokera 8 16 5 22
Co morbidities
Cardiac diseaseb 33 66 10 44
Pulmonary diseasec 13 26 4 17
Diabetesd 25 50 13 57
Hypertensione 34 68 19 83
Stroke 11 22 1 4
Renal impairmentf 13 26 4 17

ASA-classificationg

ASA 1 0 0 0 0
ASA 2 2 4 2 9
ASA 3 28 57 16 70
ASA 4 19 39 5 22
ASA 5 0 0 0 0

Ambulatory status before interventionh

Independent 2 4 7 30
Walking with aid 29 58 14 61
Wheelchair-bound 18 36 1 4
Bedridden 1 2 1 4

Amputation level
BKA 40 67 20 77
AKA 10 33 3 23

All data are presented as n and % if not specified.
aCurrent smoker/quitted smoking since >4weeks or never smoked; bcurrent heart failure, angina pectoris or a history of myo-
cardial infarction, coronary bypass or percutaneous coronary intervention; cchronic obstructive pulmonary disease or emphy-
sema; dtype 1 and 2 treated with oral antidiabetics or insulin; esystolic blood pressure >150mmHg or on antihypertensive
medication; fdefined as serum-creatinine >150mmol/L; gAmerican Society of Anaesthesiologists (ASA) Physical Status classifi-
cation system 1¼ normal healthy person, 2¼ a patient with mild systemic disease, 3¼ a patient with severe systemic disease,
4¼ a patient with severe systemic disease that is a constant threat to life, 5¼ a moribund patient who is not expected to
survive without operation; hindependent, walking with aid, wheelchair-bound or bedridden, Major amputation was defined as
a primary amputation above the ankle.
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class (p¼ 0.145), mortality (p¼ 0.402), preoperative ambulatory
status (p¼ 0.962), or having had a contralateral amputation prior
to inclusion in the study (p¼ 0.140). Having a transtibial amputa-
tion was more common among men (86 versus 76%, p¼ 0.014).
There were no differences at baseline in EQ-5D-3L index-score,
0.39 for men versus 0.34 for women (p¼ 0.363). However, at fol-
low-up men rated a higher index value than women, 0.42 versus
0.32 (p¼ 0.020, g2 ¼ 0.075). At baseline, mobility was the only
dimension where men and women reported differences (p¼ 0.01).
Almost all men, 98%, reported that they had some problems with
mobility, while 14% of the women reported no problem, 76%
reported some problems and 10% reported extreme problems.
We could not find any differences between men and women at
follow-up.

Discussion

This study of patients amputated due to PAD showed that it is
important for the patient’s perceived HRQoL to learn to use a
prosthesis. One interesting finding was that we saw an improve-
ment in HRQoL even for those who only used their prosthesis to
move, for example to a wheelchair. To be independent and not
need to rely on others is important for the patient’s experienced
HRQoL [13].

Most patients reported problems at baseline in the dimension
“mobility” and “pain/discomfort,” Mobility was still a problem at
follow-up, while fewer patients perceived problems from pain/dis-
comfort. We found a difference at follow-up between those classi-
fied as a walker versus non-walker, in the domain’s ability to
move, self-care, and role activity. These findings are probably an
explanation of the differences in perceived HRQoL between the
groups as those dimensions contribute to a feeling of
independence.

Being able to walk with a prosthesis explained 20% of the total
difference in index-score at follow-up. An earlier study of the min-
imally important clinical difference in EQ-5D-3L in patients with
chronic pain suggested that differences at 10% or more had a
clinical benefit [27]. As most of the patients undergoing an ampu-
tation due to PAD are affected with severe pain, we believe that
the results from patients’ experiencing chronic pain are

Table 2. Characteristics wearing habits of the prosthesis, according to Houghton scale, n¼ 53.

Stanmore 1 Stanmore 2 Stanmore 3 Stanmore 4 Stanmore 5 Stanmore 6
Frequency Frequency Frequency Frequency Frequency Frequency

Patients 13 9 8 19 2 2
Male sex 6 5 2 15 2 2
Age (years) 81 79 75 72 62 61
I wear my prosthesis
<3 h/day 13 6 4 4 0 0
4–8 h/day 0 0 3 2 0 0
8–11 h/day 0 0 0 5 0 0
>12 h/day 0 3 1 8 2 2

Indoor aid
Wheelchair 11 9 0 0 0 0
Two crutches or a walker 2 0 7 8 0 0
One cane 0 0 1 5 0 0
Nothing 0 0 0 6 2 2

Outdoor aid
Wheelchair 13 9 8 0 0 0
Two crutches or a walker 0 0 0 13 0 0
One cane 0 0 0 6 0 0
Nothing 0 0 0 0 2 2

The analysis is performed in those that retrieved a prosthesis and used it at the one-year follow-up (n¼ 53). All data is presented as n if elsewhere
is not written.
Stanmore Harold Wood mobility grade: 1 – Does not wear a prosthesis or uses it only as cosmetic; 2 – Wears prosthesis only for transfer or help
with nursing; 3 – Walks indoors only using walking aids; 4 – Walks indoors and outdoors, using walking aids; 5 – Walks independently with no
walking aids except occasionally; 6 – Normal or near normal gait.

1

2

3
   ,225.0=p ,ytiliboM η2=0

Non-walkers
Walkers

Self-care, p=0.051,

 η2=0.06 

Anxiety, p=0.281,η2=0.02

Usual activities, p=<0.001,

η2=0.08

Pain, p=0.235,

η2=0.01

Distribution of dimensions at baseline

Figure 2. Dimensions of EQ-5D-3L at baseline between walker and non-walker
amputees. Median values with p-values based on Mann–Whitney U test with eta
square as effect size (g2). Higher value indicates more severe problem.
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Distribution of dimensions at follow-up 

 

η2=0.19

Pain, p=0.420, η2=0.00

Mobility, p=<0.001, η2=0.27

Self-care p=<0.001

η2=0.27

Usual activities, p=<0.001 

Anxiety, p=0.242, η2=0.002

Figure 3. Dimensions of EQ-5D-3L at follow-up between walker and non-walker
amputees. Median values with p-values based on Mann–Whitney U test with eta
square as effect size (g2). Higher value indicates more severe problem.
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transferable. Additionally, when taking the confidence interval
into account, the patients classified as a walker had an increased
index-score of more than 10% when compared to the non-
walkers, indicating that prosthesis use has a clinical effect.

Two-thirds of the patients in our study who completed the
one-year follow-up have prescribed a prosthesis. Of these, only
half of the patients used it to walk other than at the prosthetic
centre or to move to their wheelchair, however, we saw an
improvement in HRQoL at follow-up even for those who only
used their prosthesis to move, for example to a wheelchair. This
supports the idea that it is important for the patients’ independ-
ence to be able to use the prosthesis to stand. Earlier studies
have also pointed out that wheelchair mobility has an important
role in the rehabilitation programme for amputees [16,28]. Based
on these results, we recommend that the patient’s ability to learn

independent movement, and not only their ability to learn to
walk, should be considered when deciding which patients will be
prescribed a prosthesis. A generous prescription of prostheses
and rehabilitation after amputation will give the patient a chance
to learn to use the prosthesis and thereby improve his/
her HRQoL.

Amputation below the knee has been found to optimize the
patient’s likelihood of learning to walk, as walking with a BKA
requires less energy in comparison to an AKA [29]. However, we
could not find any significant differences in prosthesis use among
those having had a BKA compared to an AKA (p¼ 0.470). This
may be explained by the fact that our cohort consisted of 80%
having had a BKA, which is higher than in previous studies [30].
Another explanation may be that most of the performed studies
consist of patients referred to a rehabilitation ward, while we

Figure 4. Health status in relation to prosthesis use.

Figure 5. HRQoL using EQ-5D index at baseline and follow-up between non-user, user and walker.
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included our patients in connection with their amputation, giving
a non-selected population [31].

To measure prosthesis use in an elderly population has difficul-
ties. A walking test that measures the distance may be preferable
as it is an objective method [32], however, it does not measure
the patient’s ability to walk over time. One week a patient uses
walking aids and next week they must use a wheelchair as their
physical conditions have changed or due to problems with their
prosthesis or amputation stump [33]. Another disadvantage with
a walking test is that it demands a visit to a clinic which could
lead to problems with drop out from the study.

The use of a subjective self-reported scale such as the
Stanmore Harold Wood mobility grade [18], may be affected by
the patient’s subjective experience of prosthetic use. One patient
may have an experience that they walk independently and can
perform what they wish, yet another patient with the same clin-
ical status may experience impaired walking ability which affects
his/her everyday life. On the other hand, the definition of HRQoL
that we used refers to the patient’s appraisal and satisfaction with
their current level of functioning and we believe this is an import-
ant measure [34].

We found that there were differences between prosthetic use
and men and women. That is in line with an earlier study of the
impact of gender on prosthetic fit rates that showed a higher
amount of prosthesis use among men compared to women
(p¼ 0.001) [35]. Similar to our result, they found that having a
transtibial amputation was more common in men which may con-
tribute to the higher number of walkers in this group. However,
as the main focus of our study was not differences between men
and women, we do not have sufficient data to draw any conclu-
sions, and there is a risk of selection bias as there were more
men than women who participated in the study. We, therefore,
recommend further studies with this aim.

An earlier study of patients amputated due to PAD found that
patients who had undergone an amputation had a decreased
HRQoL when compared to the general population norm in the
United Kingdom [36]. However, a more relevant measure maybe if
the patient perceives an improvement from the time before the
amputation, as has been shown in this study.

Instruments used when measuring HRQoL can be either gen-
eric with a broader perspective on health targeting a non-specific
patent group or disease/condition specifically developed and rele-
vant only for a specific disease or condition. The recommendation
within HRQoL research is to use a combination of both for a
more complete and nuanced description of the patient’s situation
[37]. The EQ-5D-3L questionnaire was considered suitable as it
includes the domains mobility, pain, and mental health concerns
which have been identified as important factors with an impact
on the HRQoL in patients amputated due to peripheral arterial
disease [13]. The use of a generic instrument to measure the per-
ceived HRQoL entails the result to be compared with other popu-
lations, but there is a risk that it does not identify factors specific
for patients who have been amputated. Unfortunately, there is no
validated condition-specific HRQoL-instrument for amputees
including both wheelchair-bound and those who walk with a
prosthesis. Therefore, we recommend further research aiming to
develop such an instrument, aiming to increase the specificity
and sensitivity [38–39].

Limitations

Research within this frail population is a challenge. Except for 24
patients who died before follow-up, only one patient was missing,

resulting in a very high response rate (74%) compared to other
studies of cohorts including patients amputated due to PAD
(43–66%) [35,40,41]. The generalizability of the study must be dis-
cussed as only 52% of the patients who were eligible for the
study were included. However, there were no differences in base-
line characteristics between the groups, except for a higher num-
ber of men among those included in the study. The wide
inclusion criteria may also affect the generalizability as a patient
with a transtibial amputation has different mobility potential than
one with a transfemoral amputation. However, one of the inten-
tions of the study was to provide data on a non-selected popula-
tion, giving a broader knowledge of the outcome after an
amputation. Sub analyses for different confounding factors would
provide better information, however, it would take a very long
time to get enough patients for sufficient power for the analysis.

Increasing age and cognitive impairment in a population are
factors that contribute to missing data and may have an impact
on the reliability of the study [42]. To reduce this possible source
of error, all questionnaires were filled in during the interviews, in
order to clarify any difficulties with the questions asked.

As this is an observational study with a long follow-up, there
may be confounding factors that affect the results. However, we
believe that a long follow-up is important to be able to see differ-
ences in HRQoL, as this is a patient group that often needs re-
operations and has a long rehabilitation period. In addition, all
patients in the study were offered the same kind of rehabilitation
and support.

At the time for planning and designing the study, the Swedish
version of EQ-5D-5L was not widely used and therefore the 3L-
version was chosen. It is possible that the 5L version would have
given further information as it is developed with the aim to be
more sensitive and to reduce ceiling effects, as compared to the
EQ-5D-3L.

The Stanmore Harold Wood mobility grade is not a validated
instrument which is a limitation [33]. However, as it can be used
among those who have a prosthesis but do not use it to walk
every day, it suited our aim. To increase validity, we used the
Houghton scale to describe the patient’s prosthetic-wearing hab-
its [19].

When we designed the study, we had a presumption that
being able to walk outside would be the most important factor
for perceived HRQoL. Our result shows that it might have been
better to also include those that used their prosthesis to walk
inside into the walking group, as the independent movement was
an important factor for the patient’s HRQoL. However, when per-
forming a subanalysis that included walking inside with a pros-
thesis into the walker group, the results were identical. Therefore,
the original definition is kept.

At follow-up, the patients used different kinds of assistive devi-
ces, which may affect their ability to learn to walk. However, in
Sweden, all devices are provided for free and are equal in quality
and functionality. So, as it was the patients who decided which
assistive device they thought worked best for them, we believe
that this has not been a major contributor to the result.

Conclusion

Patients who walked or were able to use their prosthesis for inde-
pendent movement to for example a wheelchair had an improved
level of HRQoL one year after their amputation. Our findings indi-
cate that it is important that rehabilitation centres also support
non-walking mobility in order to improve the patient’s independ-
ence. A generous prescription of prostheses and rehabilitation
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after amputation will increase the patient’s possibilities to learn to
use the prosthesis and thereby increase his/her HRQoL.
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