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This study investigates functional status on Day 21 after dysvascular major lower limb amputation
compared with one month pre-amputation and evaluates factors potentially influencing outcome.
Methods: A prospective cohort study design was used. Data were collected via in-person interviews
using structured instruments and covered functional level (Barthel index 100) one month pre-
amputation and on Day 21. Out of a consecutive sample of patients having major lower limb amputa-
tion (tibia, knee or femoral) (n ¼ 105), 51 participated on Day 21 follow-up. Clinical, demographic, body
function and environmental data were analysed as factors potentially influencing outcome.
Results: From pre-amputation to Day 21, participants' functional level decreased significantly in all ten
activities of daily living activities as measured by the Barthel Index.
Almost 60% of participants were independent in bed-chair transfer on Day 21. Being independent in
transfer on Day 21 was positively associated with younger age and attending physiotherapy after
discharge.
Conclusions: The findings indicate that short-term functional outcome is modifiable by quality of the
postoperative care provided and thus highlights the need for increased focus on postoperative care to
maintain basic function as well as establish and provide everyday rehabilitation in the general popu-
lation of patients who have dysvascular lower limb amputations.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Independent of the aetiology of amputation, having a leg
amputated constitutes a major life-changing event, and a strong
desire to manage and become independent in everyday life is often
the patient's main concern. In spite of this, little is known about
factors influencing short-term functional level even though this
knowledge is crucial when arranging discharge from acute wards
and setting up realistic rehabilitation goals with the patient.
Background

Patients having major lower limb amputations are some of the
sen).

Ltd. This is an open access article u
frailest and most vulnerable patients in orthopaedic settings, with
dysvascularity (peripheral artery disease, diabetes & infection)
being the underlying cause in more than 90% of the cases (Global
Lower Extremity Amputation Study Group, 2000). These in-
dividuals are characterized by high age, multi co-morbidity
(Kristensen et al., 2012; Fortington et al., 2013a) and low survival
prognosis (Kristensen et al., 2012; Fortington et al., 2013a). Many of
these patients have been restricted in mobility prior to amputation
as a result of pain and months of treatments designed to save the
leg (Goodridge et al., 2005). In addition to risk of medical compli-
cations, these patients are at high risk of functional decline
(Frykberg et al., 1998).

Madsen et al. (2016) recently investigated patients' behaviour
shortly after having lower limb amputation (LLA). This study found
that patients lost control when faced with dependency on assistive
devices and the need for personal assistance following limb loss.
Autonomy in self-care has been described as one of the most
important goals for patients admitted to rehabilitation after LLA
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(Zidarov et al., 2009); and independence in activities of daily living
(ADL), which is measured as physical activities of daily living (PADL)
at admission to rehabilitation after LLA, is significantly associated
with higher rates of survival after six months (Stineman et al.,
2009), prosthetic use (Bilodeau et al., 2000) and predicts good
walking ability (Sansam et al., 2009). Independence in other as-
pects of daily living, such as instrumental activities of daily living
(IADL) (e.g cooking, shopping, keeping track of finances) (Wiener
et al., 1990), has been largely unexplored by research.

Whether the realistic long-term goal is mobility inwheelchair or
prosthetic walking, remaining and regaining personal indepen-
dence should be highly prioritized in postoperative care and early
rehabilitation after LLA (Fleury et al., 2013; Taylor et al., 2005;
Hakimi, 2009). Previous studies have focused on factors associ-
ated with post-rehabilitation recovery of ambulation and pros-
thetic use (Fortington et al., 2012). Even so, there is little evidence of
short-term functional level and factors influencing activities of
daily living (ADL) among the heterogeneous population of patients
who have dysvascular LLA.

According to the International Classification of Functioning,
Disability and Health (ICF) model (WHO, 2010), level of function
after being disabled is the result of a range of factors comprising of
characteristics of the disorder itself as well as body function,
environmental and personal factors. While factors such as age, level
of amputation, low muscle strength, uncertain balance, multi-
comorbidity, cognitive impairments, emotional distress and pain
have been described as influencing early post-operative mobiliza-
tion crucial to preserve ADL function after LLA (Madsen et al., 2017),
no studies were identified that systematically evaluated short-term
ADL outcomes compared with pre-amputation functional level and
included environmental factors which could potentially influence
the outcome.

The aim of this study was to investigate functional status on Day
21 after dysvascular major lower limb amputation compared with
functional level one month pre-amputation and to evaluate factors
potentially influencing short-term functional outcome. A second
aim was to report characteristics of a consecutive sample of pa-
tients having amputations and compare participants with non-
participants.

Methods

A prospective cohort study designwas used. Datawere collected
via in-person interviews using structured instruments covering
functional level (Barthel index 100 (BI)) onemonth pre-amputation
(baseline) and at follow-up on Day 21. Clinical, demographic, body-
function and environmental data were analysed as factors poten-
tially influencing short-term functional outcome. This paper pre-
sents the first results of a larger longitudinal study.

Sample and setting

Participants were recruited from a consecutive sample of pa-
tients having primary major LLA (amputation at tibia (TTA), knee
(TKA) or femoral (TFA) level) on orthopaedic wards at two rural
hospitals in Denmark from April 2015 to April 2016. Patients with a
diagnosis of documented dementia and severely deteriorated
health lasting � Day 21 as well as non-Danish speaking patients
were excluded as it was assessed they were not eligible for
interviews.

Data collection

At baseline, participants' functional level one month prior to
amputationwas assessed via in-person interviews using structured
instruments. Patients were approached for consent on Days 3e6
post-amputation by the first author who also performed baseline
assessments. All interviews started with the sentence: ‘In the
following questions, I am going to ask you about how youmanaged
one month BEFORE your amputation’. As part of the daily, routine
in-hospital care, a physiotherapist evaluated pre-amputation
walking ability, function of the remaining leg and documented
daily physiotherapy provided. On Day 21 participating patients
went to the outpatient clinic to have their stiches removed, and
three specially trained nurses assessed status on functional level
and influencing factors with the same instruments used at baseline.
If desired, patients were encouraged to bring a relative on both
occasions.

Finally, as part of the larger study, medical records were
reviewed by a specially trained physiotherapist and the first author
who looked for clinical and demographic data on all patients having
LLA during the study period at both study sites. All data were
documented directly into a trial software (http://www.easytrial.
net). Instruments used and variables tested are described below.

Functional outcome measures

Functional level was measured by the Barthel Index 100 (BI)
(Shah et al., 1989). BI measures the level of assistance an individual
needed to perform 10 ADL activities (personal hygiene, bathing self,
eating, toilet, dressing, bowel control, bladder control, ambulation
or wheelchair (if no ambulation), bed-chair transfers and stair
climbing (Shah et al., 1989)). Each item is scored on a five-point
scale, and the highest score represents independence in function.
BI has been shown to have good reliability and provides adequate
validity for the amputee population (Deathe et al., 2009).

To evaluate short-term functional outcome, we analysed the BI
item bed-chair transfer (hereafter referred to as transfer) as a
dependent variable. Independence in transfer is a basic activity
needed to become independent in a number of ADLs and an activity
realistic to regaining independence within 21 days after LLA (De-
Rosende Celeiro et al., 2016). We dichotomized maximum score
into ‘independent’ (representing participants performing transfers
without any assistance necessary) and ‘dependent’ (representing
participants in need of at least one person's assistance in all
transfers).

Factors potentially influencing functional outcome

Inspired by the ICF model (WHO, 2010) and based on literature
on long-term functional outcome (Deathe et al., 2009; Fleury et al.,
2013; Fortington et al., 2012; Sansam et al., 2009), health condi-
tions, body functions and environmental factors were used as in-
dependent variables to evaluate potential influence on functional
outcome (independence in transfer on Day 21).

Health conditions

Four health conditions were analysed as potentially influencing
factors together with age and sex, 1) American Society of Anes-
thesiologist score 1e5 (ASA), 2) final amputation level (TTA vs
higher), 3) any re-amputation within 30 days (yes vs no) and 4)
bilateral amputation. All data were collected from patient records.

Body function

The following ten body function factors were hypothesized as
potentially influencing functional outcome: 1) pre-amputation
walking ability measured by the Locomotor Capabilities Index
(LCI-5) (Franchignoni et al., 2004), 2) transfer ability pre-
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amputation measured by BI (independent vs dependent), 3)
weight-bearing on remaining leg (full vs restricted), 4) stump pain
(no/little vs some/much), 5) phantom pain (no/little vs some/
much), 6) fall incidents (no vs yes), 7) cognitive ability measured
with Mini-Mental-State Examination (MMSE) (Folstein et al., 1975),
8) episodes of postoperative confusion (no or a little vs some or
much), 9) assessed suitability for prosthesis before discharge (no vs
yes) and 10) patient plan to have a prosthesis on/by Day 21 (no vs
yes).

The LCI-5 (Hypothesis 1) measures self-perceived basic and
demanding gait skills in 14 items. Each item is scored on a scale 0e4
where ‘0’ representing informants not able to perform the activity
and ‘4’ representing ability to perform activity independently
without walking aid. Stump pain (Hypothesis 3) was assessed with
one question: ‘Have you had any pain in the stump during the past
week?’. Phantom pain (Hypothesis 4) was assessed similarly: ‘Have
you had any phantom pain during the past week?’. Neither of the
wards collect data on confusion systematically, and thus all records
(nurse and physician notes) were reviewed for descriptions of ep-
isodes of confusion during in-hospital stay (Hypothesis 8). Degree
of confusion was rated as ‘not at all’, ‘a little’, ‘some’ or ‘much. ‘A
little’was used to evaluate notes containing thewording ‘a little’ (or
a synonym) and was found on a few occasions. ‘Some’ and ‘much’
were used if notes contained the words ‘some’ or ‘much’ confusion
on several or more than several occasions. Prosthesis suitability
assessment (Hypothesis 9) was routinely performed by orthopaedic
doctors before discharge and documented (Hypothesis 9). Patients
assessed suitable started prosthesis fitting immediately: all others
had to re-apply if conditions improved. The patient's plan for
having a prosthesis (Hypothesis 11) was assessed by one question:
‘Do you intend to have a prosthesis?’.

Environmental factors

Nine environmental factors were hypothesized as potentially
influencing functional outcome: 1) Living alone (yes vs no), 2) ac-
commodation (independent wheelchair accessible or not, nursing
home), 3) having daily assistance from homecare (yes vs no), 4)
having daily assistance from relatives (yes vs no), 5) self-reported
lack of any assistive devices to manage (yes vs no), 6) number of
days without physiotherapy in-hospital, 7) physiotherapy initiated
after discharge and before Day 21 (yes vs no), 8) time to first
physiotherapy session after discharge and 9) frequency of physio-
therapy (twice a week vs � 3 times/week).

Data on environmental factors were all collected on items
constructed for the purpose. Having daily assistance from either
homecare or relatives (Hypothesis 3&4) was defined as one ormore
occasions of daily assistance. Number of days without physio-
therapy in-hospital (Hypothesis 6) was recorded by all physio-
therapists daily and noted on a special form. Only data from Days
1e7 post-amputation were used to secure complete data on all
participants. Participants were asked whether they were attending
physiotherapy (Hypothesis 7), and the date of first planned or
initiated physiotherapy session after discharge (Hypothesis 8).

Clinical and demographic data

Data characterizing the consecutive sample (both participants
and non-participants) comprised of information on age, sex, pri-
mary etiology of amputation (diabetes, peripheral artery disease or
trauma/cancer), ASA score, co-morbidity, level of amputation (TTA,
TKA, TFA), any re-amputation within 30 days, plan of rehabilitation
provided (secured-by-law plan for physiotherapy after discharge),
pre-amputation walking ability (indoor walking aid, none,
crutches/walking frame, not walking), prosthesis suitability
assessment as documented in the record, discharge destination,
length of stay from day of surgery (LOS) and mortality. All infor-
mation was retrieved from the patients' records.

Statistical analysis

IBM SPSS Statistics for Windows, version 23.0 (IBM Corp.,
Armonk, NY, USA), was used for the statistical analysis described.
Level of significance was set at a p value of <0.05 for all analyses.

To compare participants with non-participants, proportions of
characteristics were calculated. Differences were tested with the
Chi square test of homogeneity or Fisher's exact test. Continuous
variables (age and LOS) were tested with Students T test.

To investigate the participants' functional level on Day 21, mean
values were calculated for BI (both overall and individually for each
activity item) pre-amputation (baseline) and on Day 21. Data were
reported as mean ± standard deviation. A paired-sampled t-test
was used to test mean difference in overall functional level. A
Wilcoxon signed rank test was run to test individual items.

To evaluate potential relationships between the hypothesized
influencing factors and independence in transfer on Day 21, asso-
ciations were tested in univariate analyses. Factors found statisti-
cally significant in these analyses were entered into a backwards
elimination logistic regression procedure, and a model was devel-
oped for explaining factors influencing the likelihood that partici-
pants were independent in transfer on Day 21.

Ethical considerations

The study was conducted in accordance with the basic princi-
ples for research given in the Helsinki Declaration and the Northern
Nurses' Federation, 2003 (Northern Nurses' Federation, 2003). It
was approved by the Danish Data Protecting Agency (Region
Sjaellands j.nr. 12e000179) and was presented to the Regional
Ethics Committee whose secretariat did not find the project noti-
fiable under Danish law (non-experimental) (Region Sjaelland j.nr.
12e000660). This approval covers use of data collected from
medical records on the entire consecutive sample of patients hav-
ing LLA during the study period.

Results

A total of 105 patients had LLA during the study period. Of these,
60 participated at baseline (57%) (Fig. 1). In all, 36 were excluded
because of dementia, deteriorated health or death before enrol-
ment. Another six declined and three patients were not identified
in time to participate. Before Day 21 follow-up, nine patients
dropped outdfour because of deteriorated health, three because of
death and two declined further participation after the first
assessment. Thus, 51 patients (49%) participated in Day 21 follow-
up.

Clinical and demographic characteristics of participants (base-
line& Day 21) and non-participants are presented and compared in
Table 1. Baseline participants had more males (75% vs 53%) and
were younger (69 vs 77 years) than non-participants; these dif-
ferences were statistically significant. Participants did not differ
fromnon-participants in terms of underlying causes of the LLA, ASA
score and co-morbidity but had higher incidence of TTA as final
amputation level and mortality was significantly lower. We found
25% of participants (n ¼ 15) were described in records as having
‘some’ or ‘much’ confusion by physicians and/or nurses. This
number was 75% (n ¼ 33) among non-participants.

Significantly more participants than non-participants were
provided with a plan for physiotherapy at discharge (87% vs 55%).
Individuals not having a physiotherapy plan had either bilateral



Fig. 1. Inclusion process.
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amputation and were assessed not suitable for prosthesis or were
nursing home residents. Most patients (n ¼ 25) assessed suitable
for prosthesis before discharge participated at baseline (n¼ 23) and
had more instances of walking indoors without assistive aids (57%
vs 11%). The nine patients who dropped out before Day 21 were
comparable to Day 21 participants in all characteristics apart from
being more confused.
Functional level Day 21

Almost all participants (48/51) had decreased overall functional
level as measured by the Barthel Index (BI) from pre-amputation to
Day 21 (Table 2). Mean overall values decreased from 84.5 ± 13.5
before amputation to 59.2 ± 19.2 on Day 21 which is a statistically
significant decrease of �25.3 (95% CI, �30.7 to 20.0), t(50) ¼ 9.520,
p < 0.001. The decrease in functional level covered all ten activity
items which measured functional level in the BI including basic
functions such as eating and bowel and bladder control. Mean
functional level score in transfer from bed to chair decreased from
14.53 (SD 1.13) pre-amputation to 11.49 (SD 5.23) on Day 21,
p < 0.001. In other words, 21 participants (41%) were dependent on
assistance from at least one personwhen moving from chair to bed
on Day 21 compared with 3 (6%) pre-amputation.

To evaluate factors potentially influencing independence in ADL,
associations between health conditions and body function factors
vs independence in transfer on Day 21 were calculated (Table 3).
Three factors were statistically significant: age, ASA score and
assessed suitability for prosthesis before discharge. Participants
above 65-years-old had significantly higher risk of being depen-
dent in transfer on Day 21 (51% vs. 8%.) It was also observed that the
higher the ASA score, the higher the risk of being dependent in
transfer on Day 21. Finally, though not all patients attained inde-
pendence (n ¼ 4 dependent), being assessed suitable for prosthesis
at discharge was associated with being independent in transfer on
Day 21 (80% vs 20%). Patients who were independent in transfer
were more likely to have TTA as final amputation level, be able to
have full weight-bearing on the remaining leg, been independent in
transfer pre-amputation and have better walking ability compared
to patients who were dependent. These differences were not sta-
tistically significant.

The nine environmental factors hypothesized that could
potentially be associated with patients being independent in
transfer on Day 21 are presented in Table 4. Whether patients had
started physiotherapy after discharge and before Day 21 was the
only factor statistically significant when associated with achieving
independence in transfer or not (n ¼ 16 (80%) vs n ¼ 4 (20%)
p ¼ 0.020). Those who achieved independence had fewer days
without physiotherapy in hospital (2.67 days (SD 2.30) vs 3.14 days
(SD 2.83)), but the difference was not statistically significant. Only
five participants reported having more than three physiotherapy
sessions aweek after discharge (12%); all others had two sessions of
one hour a week. Five patients, who were all previously con-
tralaterally amputated, had no physiotherapy planned.

A backwards elimination logistic regression procedure was
performed to ascertain the effects of age, ASA score, being assessed
suitable for prosthesis before discharge and if physiotherapy was



Table 1
Characteristics of participants and non-participants.

Non-participants
n ¼ 45

Baseline
n ¼ 60
n (%)

P valuea Day 21
n ¼ 51
n (%)

P valuea

Age mean (SD) 77 (10) 69 (11.0) <0.001*b 69 (9.4) 0.707b

Age <65 2 (4) 15 (25) <0.005* 12 (24) 0.678
65e79 22 (49) 37 (62) 0.192 33 (65) 0.284
80+ 21 (62) 8 (13) <0.001* 6 (12) 0.593

Sex: male 24 (53) 45 (75) 0.024* 39 (77) 0.399
Indication:

Diabetes 16 (36) 24 (40) 0.643 21 (41) 0.478
PADc 28 (62) 35 (57) 0.421 30 (59) 0.328
Trauma or cancer 0 2 (4) 0.505 0 0.020*

ASAd 1e2 1 (2) 7 (12) 0.134 5 (10) 0.245
3 34 (76) 42 (72) 0.719 37 (74) 0.385
4 9 (20) 9 (16) 0.552 8 (16) 0.639
5 1 (2) 0 0

Two or more co-morbe 33 (73) 41 (68) 0.578 35 (69) 0.593
Confusionf 33 (73) 15 (25) <0.001* 10 (20) 0.036*
30 day mors 16 (36) 3 (5) <0.001* 1 (2) 0.056
Amputation level:

TTA 9 (20) 31 (52) 0.001* 27 (53) 0.456
TKA 9 (20) 3 (5) 0.017* 2 (4) 0.391
TFA 27 (60) 26 (43) 0.091 22 (43) 0.610

Re-amputation 10 (22) 12 (20) 0.782 11 (22) 0.420
Final level TTAg 3 (7) 24 (40) <0.001* 20 (39) 0.522
Bilateral amph 6 (13) 9 (15) 0.809 6 (12) 0.125
LOSi mean (SD) 8.8 (6.6) 12.6 (8.2) 0.003*b 12.2 (7.0) 0.640b

Discharged to independent living 9 (20) 43 (72) <0.001* 38 (75) 0.218
RehapPlan 18 (55)j 52 (87) <0.001* 45 (88) 0.344
Assessed suitable for prosthesis at dischargek 2 (4) 23 (38) <0.001* 20 (39) 1.00
Pre-amputation walking aid: l

None 5 (11) 28 (57) <0.001* 15 (37) 0.053
Crutches or walker 12 (27) 17 (35) 0.635 13 (32) 0.273
Not been walking 13 (29) 4 (8) <0.001* 2 (5) 0.120

*Statistical significant p values (0.05).
a Chi-square test of homogeneity, Fisher's exact test in cells <5.
b Students t-test.
c PAD ¼ peripheral artery disease.
d Missing n ¼ 2.
e Diagnosis besides diabetes & dementia.
f Described as ‘some’ or ‘much’ confuse in records.
g Number of patients with final amputation level at TTA.
h Contralateral leg amputated earlier n ¼ 12, bilat amputation n ¼ 3.
i LOS Length of stay in days at the orthopedic department, from day of surgery.
j Proportion of the 33 surviving patients.
k Rest: ‘perhaps suitable’ n ¼ 5, not suitable n ¼ 54, mors in-hospital n ¼ 12, not assessed n ¼ 9.
l Indoor walking, missing n ¼ 26, proportions of valid counts.
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initiated before Day 21 in the likelihood that participants were
independent in transfer on Day 21 (BI). The final model contained
two of the four predicting variables: age and if physiotherapy was
initiated before Day 21. This model was statistically significant
(c2(2) ¼ 36.009, p < 0.0005). The model explained 75.9% (Nagel-
kerke R2) of the variance in being dependent or independent in
transfer on Day 21 and correctly classified 88.6% of the cases.
Sensitivity was 92.6%, specificity was 82.4%, positive predictive
value was 89.3% and negative predictive value was 12.5%. Older age
was associated with decreased likelihood of independence in
transfer on Day 21; those who had physiotherapy initiated before
Day 21 had a 19.98 times higher chance of being independent in
transfer on Day 21.

Discussion

From pre-amputation to Day 21, participants' functional level
decreased significantly in all ten activities of daily living activities
(ADL) as measured by BI; thus, almost all participants were
dependent on assistance in one or more ADL functions on Day 21.
As expected, we found the biggest decline in ‘ambulation’ and
‘stairclimbing’dtwo functions most patients were not expected to
regain without prosthesis. More surprising was the decrease in all
of the eight other functions including basic functions such as bowel
and bladder control and eating. Independence in transfer on Day 21
was associated with whether participants had started physio-
therapy after discharge or not. Consistent with studies on long-
term functioning (Fleury et al., 2013), we found that older pa-
tients were at higher risk of functional decline; and the risk was
even bigger when multi-comorbidity was present.

Of interest were the factors not associated with being inde-
pendent in transfer on Day 21. Pre-amputation walking ability,
having full weight-bearing on the remaining leg, level of amputa-
tion, cognitive function, having had re-amputation, being bilater-
ally amputated and level of pain are all factors known to predict
long-term functional outcome (Fleury et al., 2013). These findings
could indicate that short-term functional outcome is modifiable by
care provided and is supported by a recent study by De-Rosende
Celeiro et al. (2016). This particular study showed that short reha-
bilitation intervention after post-operative care increased ADL
function. Intervention in the study started at a median of 16 days
post-amputation and lasted nine days. BI total score increased from



Table 2
Functional level pre-amputation and on Day 21, Barthel index 100.

Pre amputation Mean (SD) Day 21 Mean (SD) Difference, Mean (SD) P valuee

*Statistic significant
Negative/positive rankf

aOverall 84.53 (13.46) 59.22 (19.64) �25.31, (18.99) <0.001*g 48/1
bPersonal hygiene 4.61 (0.94) 3.96 (1.25) �0.65 (1.20) 0.001* 24/4
bBathing self 4.31 (1.26) 3.18 (1.59) �1.14 (1.86) <0.001* 29/4
bEating 4.82 (1.10) 4.47 (0.65) -0.35 (0.89) 0.005* 13/1
cToilet 9.43 (1.92) 6.78 (3.68) �2.65 (3.60) <0.001* 48/2
cDressing 9.22 (1.77) 7.25 (2.86) �1.96 (2.77) <0.001* 25/2
cBowel control 9.37 (1.92) 8.31 (2.84) �1.06 (2.88) 0.015* 16/4
cBladder control 9.37 (2.16) 8.20 (3.35) �1.18 (3.14) 0.011* 11/2
dAmbulationh 12.71 (3.79) 1.37 (3.92) �11.33 (4.43) <0.001* 47/0
dChair/bed transfers 14.75 (1.13) 11.49 (5.23) �3.25 (4.98) <0.001* 21/1
cClimbing stairs 5.76 (4.25) 0.51 (1.99) �5.26 (4.74) <0.001* 35/1

a Maximum score 100.
b Score 0e5; 0 ¼ total dependent of assistance, 5 ¼ independent.
c Score 0e10; 10 ¼ independent.
d Score 0e15, 15 ¼ independent.
e Wilcoxon signed rank test (if not otherwise stated), compared with functional level before amputation; *statistical significant p values (.05) indicates that the patient has

not regained the functional level from before the amputation.
f Negative rank ¼ number of patients with decreased function, positive rank ¼ number of patients with increased function.
g Paired samples T-test, (CI -30.65 to �19.97).
h n ¼ 8 was wheelchair users before amputation.

Table 3
Health condition and Body function vs independent transfer Day 21 (Barthel index 100).

Dependent transfer d21
n ¼ 21

Independent transfer d21
n ¼ 30

P value * sign.

Age Mean (SD) 75.52 (7.43) 64.17 (7.90) p < 0.001*
Age <65 1 (8) 11 (92)

65e79 14 (42) 19 (58)
80+ 6 (100) 0

Sex Male 15 (39) 24 (41) 0.478
ASA Mean (SD) 3.24 (0.54) 2.83 (0.70) 0.030*
Confusion in hospital3 Some or much 5 (50) 5 (50) 0.122
MMSE day 21 Mean (SD) 25.40 (3.65) 25.83 (3.10) 0.065
TTA final level 5 (25) 15 (75) 0.059
Re-amputated 6 (55) 5 (45) 0.309
Bilateral amputated 3 (50) 3 (50) 0.640
Stump pain day 21 Some or much 8 (38) 13 (62) 0.708
Phantom pain day 21 Some or much 10 (45) 12 (55) 0.589
Independent transfer pre-amputation 19 (40) 29 (60) 0.355
Full weight bearing on second lega 8 (30) 19 (70) 0.076
Pre walking ability LCI 5b Mean (SD) 32 (17.67) 40.88 (17.96) 0.239
Fall incident after dischargec 1 (12) 7 (88) 0.164
Assessed suitable for prosthesis at discharged 4 (20) 16 (80) 0.014*
Plan to have a prosthesis at day 21e 14 (35) 26 (65) 0.087

Proportion of day 21 participants (n ¼ 51) if not otherwise stated.
*Statistical significant p values (0.05).

a Assessed in-hospital.
b LCI 5 max score (¼56) indicates independent walking ability without assistive devices in all 14 items.
c Proportion of patients discharged day 21.
d Rest: ‘perhaps suitable’ n ¼ 2, not suitable n ¼ 17, not assessed n ¼ 6.
e Rest: do not plan to have prosthesis n ¼ 4, not decided n ¼ 5.
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60 at the start to 80 after intervention, and 61.5e98.1% of patients
regained independence in bathing, toileting, transfer and dressing.

Our participants were discharged from hospital approximately
twelve days post-surgery and were dependent on help from
homecare and relatives. Rehabilitation interventions initiated
immediately after discharge could lead to higher independence in
ADL and thereby less dependence on personal assistance.

Internationally, there are major local and regional differences in
how perioperative and rehabilitation programmes are organized
(Global Lower Extremity Amputation Study Group, 2000). While
some studies suggest that amputees rehabilitated in specialist units
achieve higher level of function more quickly and experience less
emotional strain (Fleury et al., 2013; Fortington et al., 2013a, b;
Johannesson et al., 2010; Pezzin et al., 2013), there is a trend in
Denmark towards increasingly shorter hospital stays and rehabili-
tation care provided by municipalities. This tendency requires high
professionalism and collaboration across sectors. Overall, our par-
ticipants were younger and less frail than non-participants;
therefore, it was assumed that non-participants manage even
worse which highlights the need of increased focus on post-
operative care to maintain ADL function as well as to establish and
provide everyday rehabilitation in the general population of pa-
tients having dysvascular LLA.

Participants who were found suitable for prosthesis before
discharge were more often independent in transfer on Day 21
which makes sense as a relationship between having a certain level



Table 4
Environmental factors vs independent transfer Day 21 (Barthel index 100).

Dependent transfer d21
n ¼ 21

Independent transfer d21
n ¼ 30

P value

Relative present at interviewa 12 (57) 10 (65) 0.091
Dischargeda 17 (39) 27 (61) 0.355
Living alone 10 (44) 13 (56) 0.762
Accommodation:
Independent living, wheelchair accessible 6 (43) 8 (57)
Independent living, not wheelchair accessible 3 (19) 13 (81)
Nursinghomeb 8 (57) 6 (43) 0.091

Daily assistance:
Homecare 17 (45) 21 (55) 0.377
Relatives 13 (45) 16 (55) 0.543

Lacking assistive devices 7 (35) 13 (65) 0.651
Days with no physiotherapy in hospital, day 1e7

Mean (SD) 3.14 (2.83) 2.67 (2.30) 0.511
Physiotherapy initiated day 21 4 (20) 16 (80) 0.020*
Time to start physiotherapy in days

Mean (SD)c 14.58 (9.24) 11.48 (7.76) 0.310

Frequency of physiotherapy: 2 x weekd 11 (32) 23 (68)
>3 x week 2 (40) 3 (60)

Proportion of patients discharged at day 21 if not otherwise stated.
a Proportion of day 21 participants (n ¼ 51), discharge delayed because of; complications n ¼ 6; awaiting actions from municipality n ¼ 1.
b 12/14 were staying in a temporary care-facility.
c Calculated from day of discharge to date of first planned or initiated physiotherapy session, range 1e34 days.
d One session/1 h.
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of physical strength and being deemed fit for prosthesis was ex-
pected. It was also expected that all patients assessed suitable for
prosthesis would be independent in transfer on Day 21 which was
not the case. The fact that this effect disappeared in the multiple
regression model could be explained by the immediately initiated
physiotherapy these patients received. That being said, questions
could be raised about whether some patients' potential for pros-
thesis use is missed in the assessment process. Sansam et al. (2014)
investigated clinicians' perspectives on decision-making in LLA
rehabilitation and found that clinicians made decisions based on a
range of considerations including estimation of the patient's po-
tential to learn to use the prosthesis and level of mobility likely to
be achieved. Great importance was placed on patient motivation,
determination and coping ability. We found that most participants
wanted to have a prosthesis, and it is debatable whether the pa-
tients were assessed equally in light of how much functionality is
lost during hospitalization, high incidence of confusion and lack of
guidelines to support clinicians in the decision-making process.

Another important finding was that almost half of the total
cohort was described as having ‘some’ and/or ‘much’ confusion
during in-hospital stay. Acute confusion is associated with mor-
tality and impaired physical function 30 days or more after
discharge (Inouye et al., 2014). It is partially preventable and caring
for those with acute confusion places great demands on clinical
expertise, interdisciplinary collaboration and care environment
(e.g. quiet surroundings) (Inouye et al., 2014). Though we did not
use a validated measure of acute confusion, this finding indicates a
high prevalence among the LLA population that needs to be
addressed.

Though some limitations must be considered, this study pro-
vides unique prospectively collected data on factors which poten-
tially influence short-term functional outcome after a dysvascular
LLA. We only managed to recruit 57% of a consecutive sample, and
34% of those eligible for the study were too ill to participate. These
numbers correspond with other studies on the dysvascular LLA
population (Czerniecki et al., 2012; Fortington et al., 2012). With a
broad range of data available on non-participants, wewere abledto
some degreedto generalize our findings about the patient
population having dysvascular LLA. While all baseline assessments
were performed by one researcher, Day 21 assessments were per-
formed by three nurses which could have led to a risk of difference
in assessments. To minimize this risk, the first author observed the
first two interviews by all three nurses and received regular feed-
back during the data collection period. By measuring pre-
amputation function after amputation, there was a risk of recall
bias. We considered recruiting patients pre-amputation but found
that it was not feasible in the acute setting. Nevertheless, Czerniecki
et al. (2012) showed high compliance in recording this kind of data
up to six-weeks post amputation. We acknowledge that we lack
information about other important factors such as how much and
how early the patients were mobilized during the in-hospital stay,
data on nutrition or potential psychological factors that may have
influenced the patients.

Conclusions

The functional level of patients having dysvascular LLA
decreased significantly by Day 21 compared to one month before
amputation. Short-term functional outcome (independence in ADL)
was positively associated with lower age and physiotherapy initi-
ated after discharge. A high prevalence of post-surgery confusion
was found. These findings indicate that short-term functional
outcome is modifiable by care provided and thus highlights the
need of increased focus on post-operative care to maintain ADL
functions as well as to establish and provide everyday rehabilita-
tion in the general population of patients having dysvascular LLA
with a special focus on older patients. The findings, however, need
to be tested in experimental research.
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