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ABSTRACT
Objective: To describe the level of disability and quality of life (Qol) of patients with
critical limb ischemia (CLI) and to explore the relative contributions of factors
explaining these functional health indices.
Methods: All consecutive patients with chronic CLI (Fontaine stage III and IV)
presenting in our hospital were eligible. Risk factors for atherosclerosis, ankle
pressure at rest and toe pressure were recorded. Disability was measured with the
AMC Linear Disability Score (ALDS) and Qol was measured using the Vascular Quality
of Life Questionnaire (VascuQol). Univariate relations between patient characteristics
and functional outcomes were analyzed. Additionally, all significant determinants
(univariate P value set at .30) were entered into multiple linear regression models.
Results: In a 20-months period, 92 patients (mean age 68 years, ± SD 13), were
included. Twenty-nine (32%) patients had ischemic rest pain and 63 (69%) patients
had ischemic tissue loss. The ALDS was significant lower in females, patients with a
history of stroke, and older patients. The combination of these 3 characteristics
accounted for 24% of the variance of the scores on the ALDS. However, in both the
univariate and multivariate analysis, we could not demonstrate significant factors
explaining patients’ Qol.
Conclusion: Baseline level of functional ability, measured by the ALDS, was lower in
specific subgroups of patients with critical limb ischemia, whereas Qol was equal for
all groups.
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INTRODUCTION
Patients with critical limb ischemia (CLI) experience a low quality of life (Qol).1-3
Several factors are associated with impaired Qol, such as female sex, disease
severity, carotid artery disease (both symptomatic as well as asymptomatic), and
diabetes mellitus.4-7
Qol encompasses different health domains, like social health, mental health and
physical health. As some domains of Qol expresses subjective health perception, it is
not surprising that a patient’s personal traits also determine QoL.8 Disability in
activities of daily life (ADL) is one of the domains of Qol. Compared to Qol, disability
is more closely related to the disease process itself and as such a more objective
clinical outcome indicator.9 It has been shown that activities of daily life (ADL) are
significantly impaired in patients with critical limb ischemia.10 Little is known about
the impact of patient and clinical characteristics on patient’s functional ability.
The main objectives of this study were to describe the disability level, using the ALDS,
and Qol, using the VascuQol, of patients with CLI and to explore the relative
contributions of multiple demographic factors and clinical parameters explaining
these functional health indices. In addition, we explored the correlation between level
of functional disability and Qol.

METHODS
Patients
The study population comprised patients with CLI who participated in the baseline
assessment of an ongoing prospective longitudinal project investigating the course of
CLI. All consecutive patients with chronic CLI presenting in at our hospital were
eligible. They were included between May 2007 and December 2008. Inclusion
criteria were chronic CLI (Fontaine stage III and IV) with duration of complaints of >
2 weeks. Exclusion criteria were a life expectancy < 6 months and inability to give
informed consent. The study was approved by the local Institutional Review Board
and all patients gave informed consent.

Assessments
History and physical examination. We recorded risk factors for atherosclerosis
(diabetes mellitus, smoking, hypertension, renal failure, hypercholesterolemia,
history of coronary artery disease, history of stroke, and family history), and history
of vascular interventions (endovascular and surgical). A specific anamnesis was
directed to the presence of rest pain or ischemic skin lesions and self reported
walking distance. Physical examination included inspection of the ulcer. Additional
examinations included ankle/brachial index (ABI) at rest, toe pressure (TP),
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transcutaneous oxygen pressure, and duplex ultrasonography of the lower extremity.
Patients received treatment as agreed with their physician independent of the study.
This could be either conservative, a percutaneous or surgical revascularization, or an
amputation.
Disability. Functional health was measured by using the 29 item version of the AMC
Linear Disability Score (ALDS). The ALDS is a generic instrument measuring the
ability of a patient to perform ADL, ranging from very easy activities, like ‘go to the
toilet’, to complex activities, like ‘travel by local bus or tram’. The score range is 0 to
100, with higher scores indicating better functional ability. The ALDS has already
been validated in patients with different chronic diseases.11-14 In patients with
peripheral arterial disease, the instrument has shown excellent reliability, and good
clinical validity and construct validity.10 The ALDS was administered by one of the
investigators (RM).
Quality of life. Quality of life was measured using the VascuQol. The VascuQol
questionnaire consists of 25 questions on five domains, i.e. Pain (4 items), Activity
(8), Emotional (7), Symptoms (4) and Social (2). Each question is rated as a seven
point response scale, with a score of one being the worst and a score of seven the
best possible. The total average score is the sum of all 25 items scores divided by 25.
For each separate domain an average score can be calculated (sum of all items of
one domain divided by the number of items of that domain). So, both the overall
score as well as the scores per domain range from one to seven.15 The VascuQol has
shown to be a reliable and valid instrument for assessment of QoL in patients with
PAD.2,16 The VascuQol was filled in by the patient at home.

Possible determinants of functional health
Based on previous Qol studies,4-7 we hypothesized that Qol and ADL ability would be
lower in patients with comorbidity (diabetes mellitus, coronary artery disease, stroke,
renal failure), in women, in patients of older age, and in patients with a higher BMI
and in patients with an advanced stage of disease (Fontaine IV).

Statistical analysis
Patient

characteristics

and

functional

health

status

were

summarized

using

descriptive statistics. Differences in patient characteristics between those who did
and did not participate in the study, were analyzed using the chi-square test, Fisher’s
exact test, or Mann-Whitney U test, when appropriate. We performed a univariate
analysis to explore the relation between patient and clinical characteristics on the one
hand, and functional health status on the other. For this purpose, subgroups based
on age and BMI were made according to the mean or median, dependent on the
distribution of the data. Additionally, all significant determinants (univariate P value
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set at .30) were entered into multiple linear regression models (backward
elimination).
The association between the ALDS and the VascuQol was investigated with a Pearson
or Spearman’s rank correlation coefficient, when appropriate. Finally, the associations
between the ALDS and the VascuQol and toe and ankle pressures were expressed as
Pearson or Spearman’s rank correlation coefficients, when appropriate. Statistical
analyses were performed using SPSS 15.0 software (SPSS Inc., Chicago, IL, USA).
The level of statistical significance was set at P=.05. In view of the explorative nature
of this study, we did not correct for multiple comparisons.17 All analyses with the
ALDS were performed using the theta.10

RESULTS
In a nineteen months period, 119 patients were potentially eligible. Fifteen patients
declined to participate, 12 patients were excluded because of inability to give
informed consent, leaving 92 patients included in the study. There were no significant
differences in clinical characteristics, disease severity or comorbidity between
patients who participated in the study and those who declined to participate.
Demographic characteristics and comorbidity are shown in Table 1. Mean age of the
population was 68 years (± 13). Sixty-three (69%) patients had ischemic tissue loss
and 29 (32%) only ischemic restpain. Renal failure was present in more than onethird of the population and 40% of the patients had a history of coronary artery
disease. Before intervention, thirteen patients did not use anticoagulant therapy and
twenty-five patients did not use a statin. After the intervention, all patients, except
two in whom it was contraindicated, were prescribed anticoagulant therapy, statin
therapy was yet prescribed in 9 patients. Forty-nine patients had a history of invasive
vascular treatment.
Table 2 shows additional patient characteristics in terms of functional ability, quality
of life, and type of treatment. Approximately half of the patients was not able to walk
outside, however, most of the patients (88%) were still able to live independently.
59% of the patients were not able to walk any meters without pain.
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Table 1. Demographic patient characteristics and comorbidity at assessment (n=92).
Characteristics

Mean (± SD) or median (range) or n (%)

Gender, male
Age (years)
Body Mass Index (BMI) in kg/m2
Diabetes mellitus
No
Non-insulin dependent
Insulin dependent
Smoking
Never
Former smoker
Current smoker
Hypertension
No
Controlled by 1 or 2 drugs
Uncontrolled or > 2 drugs
Renal failure
Unknown
No
Mild (creatinine 110-220 umol/l)
Ntx, dialysis or severe failure
Hypercholesterolemia
Unknown
No
Yes
History of coronary artery disease
History of stroke
Positive family history of cardiovascular disease
Previous interventionb
Fontaine stage
Fontaine III
Fontaine IV
Use statin
Use anticoagulant therapyc

55 (60%)
68 (±13)
25.9 (±4.7)

a

55 (60%)
22 (24%)
15 (16%)
20 (22%)
41 (45%)
31 (34%)a
19 (21%)
34 (37%)
39 (42%)
7 (8%)
52 (57%)
14 (15%)
19 (21%) a
36
41
15
37
19
44
49

(39%)
(45%)
(16%)
(40%)
(21%)
(48%)
(53%)

29
63
67
79

(32%)
(69%) a
(73%)
(86%)

Sum of percentages is more than 100% due to round off.
Either endovascular, surgical or amputation.
c
Either aspirin, clopidogrel, coumadin, or dipyridamole.
b
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Table 2. Patient characteristics in terms of functional ability, quality of life and type
of treatment received.
Characteristics
Level of walking at admission
Inside and outside
Only inside
Wheel chair bonded or bedridden
Living situation
Independent
Dependent
Pain-free walking distance 0 meters
Maximum walking distance < 10 meters
ALDS
VascuQol Total
VascuQol Activity
VascuQol Symptoms
VascuQol Pain
VascuQol Emotional
VascuQol Social
Absolute ankle pressure (mmHg) affected
extremity
Absolute toe pressure (mmHg) affected
extremity
Length of admission (days)
Complications
Re-interventions

Mean (± SD) or median (range) or n (%)
50 (54%)
32 (35%)
10 (11%)
81 (88%)
11 (12%)
54 (59%)
30 (33%)
65 (±19)
3.0 (±0.9)
2.4 (±1.1)
3.4 (±1.2)
2.4 (±1.1)
3.8 (±1.4)
3.2 (±1.8)
68 (±30)
20 (0-107)
5 (1-100)
19 (21%)
14 (15%)

The associations between (potential) determinants of Qol and disability are shown in
Table 3. Both in the univariate and multivariate analysis we could not identify
significant determinants of patients’ Qol. There was a trend towards a higher quality
of life in patients with renal failure. Conversely, in the univariate and multivariate
analysis we could demonstrate significant factors explaining patients’ level of
disability. The ALDS was lower in females (ALDS 59 versus 70), patients with a
history of stroke (ALDS 58 versus 68) and patients of older age (ALDS 59 versus 72).
The combination of female sex, a history of stroke and older age accounted for 24%
of the variance of the ALDS. The VascuQol and ALDS did not differ between patients
with rest pain or ischemic tissue loss.
The correlation between the ALDS and VascuQol was very weak (Pearson correlation
coefficient 0.33). There were low, non-significant correlations between Qol and
disability on the one side and toe and ankle pressures on the other (Table 4).
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Table 3. Determinants of quality of life (VascuQol) and disability (ALDS).
VascuQol
Totala
Sex

P
univariate

Male

3.13 (0.87)

Female

2.86 (1.01)

Diabetes
mellitus

No

3.10 (1.01)

Yes

2.89 (0.81)

Coronary
artery disease

No
Yes

2.98 (1.06)
3.07 (0.71)

0.66

-

Stroke

No
Yes

2.95 (0.87)
3.31 (1.12)

0.13*

0.19

III

3.04 (0.90)

0.88

-

IV

3.01 (0.95)

Fontaine
Renal failure

No

2.88 (0.98)

Age

Yes
High (≥ 68 y)

3.27 (0.79)
3.17 (1.01)

Low (< 68 y)
High (≥ 26)

2.88 (0.84)
2.98 (0.91)

Low (< 26)

3.07 (0.97)

Body mass
index

0.18*

P
multivariateb
0.14

ALDSa
69.8 (18.5)

P
univariate

P
multivariateb

0.01*

0.02

0.28*

0.15

65.5 (20.0)
65.3 (18.1)

0.65*

-

67.5 (18.5)
57.5 (20.2)

0.02*

0.02

68.0 (17.3)

0.29*

0.74

59.0 (18.5)
0.29*

0.12

67.2 (19.6)
62.8 (18.4)

64.2 (20.0)
0.06*
0.13*
0.64

0.09

66.1 (18.3)

0.77

-

0.24

64.2 (20.8)
58.7 (20.7)

0.00*

0.01

-

71.6 (15.4)
63.7 (17.2)

0.18*

0.35

67.2 (21.0)

a

data represent mean (SD)
P-values based on multiple linear regression
*
indicates that the concerning variable was entered into the linear regression model (univariate Pvalue > 0.30)
Multivariate analysis was performed using the enter method; R2 of the model with the ALDS was 24%.
b

DISCUSSION
In this study, we demonstrated that the ADL disability was significantly associated
with advanced age, female sex and a history of stroke. Quality of life, using the
VascuQol, did not differ significantly between various subgroups. The level of
functional ability and Qol did not show any correlation with ABI and toe pressures.
Table 4. Associations, expressed as correlation coefficient, between the ALDS and
VascuQol and clinical indicators (n = 92).

Toepressure
Ankle pressure

ALDS

VascuQol Total

0.036*
-0.144*

0.0188*
-0.105#

*, Spearman’s correlation coefficient; #, Pearson’s correlation coefficient.

We found no significant differences in Qol between subgroups. However, there was
an unexpected tendency towards higher VascuQol scores in patients with renal failure.
Also patients with a stroke tended to have higher Qol scores. This is in contrast with
previous studies.4,6,7,18 We cannot explain this finding. The trend towards a higher
perceived Qol in the presence of severe comorbidity can simply be the result of
chance. However, it can also be of true meaning and the consequence of an

116

Disability and Quality of Life in Patients with CLI
overreacted ‘response shift’. This means that internal standards and values of
chronically diseased patients change over time and subsequently, a patient’s selfevaluation of quality of life changes. This psychological phenomenon could also play a
role in our sample of patients with critical limb ischemia.19 We also found that Qol
was slightly, yet non-significantly, lower in women. This is in agreement with
previous studies, which demonstrated that men generally experience a higher Qol
compared to women with a similar severity of PAD.6,7,18
Since there are no such specific instruments like the ALDS measuring impairment in
ADL, less is known about disability in patients with critical limb ischemia. Indeed
there is the Walking Impairment Questionnaire (WIQ), but this instrument only
focuses on walking, and does not cover a broader spectrum of functional ability. In
addition, the WIQ has been developed specifically for patients with intermittent
claudication, and is not useful for patients with critical limb ischemia.20,21 The ALDS
was able to detect differences between various subgroups with critical limb ischemia.
The ALDS is a fairly objective measure, and, in comparison with quality of life, less
influenced by patient’s personal traits. It simply measures whether a patient is able
to perform a daily activity or not. As expected, the ALDS was lower in patients who
had had a stroke. One can also imagine that older patients are more limited in ADL.
In line with quality of life, the ability to perform ADL was impaired in women.
Previous studies suggested the lower muscle volume and strength in women, results
in a greater functional impairment, which consequently accounts for a lower Qol.6
This is not be supported by our data that showed a very weak correlation between
the VascuQol and ALDS (r = 0.33).
Some limitations of this study should be recognized. The study was performed in one
academic hospital. This hospital serves as a regional hospital but is also a referral
center for surrounding regional hospitals. This can result in inclusion of more severe
diseased patients, which can limit the generalization of the results. Thirdly, the crosssectional design of this study with all assessments conducted at one point in time
precludes inferences about causality or predicting ability of the explanatory factors
studies. In this study, patients were asked to complete the VascuQol questionnaire
by themselves. Patients received the questionnaire at home, so it can not be ruled
out that other persons than the patient completed the questionnaire.
At this moment, the ALDS is ready to use in research to determine the effect of an
intervention for PAD. After all, one of the aims of treatment is to improve patient’s
level of functional ability, for example by decreasing pain. In the future, the ALDS
could be used for treatment allocation. It is known, for example, that patients with
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poor pre-operative status do not benefit from revascularization.22 The ALDS can be
used as objective measure to determine preoperative status.
In conclusion, baseline level of functional ability, measured by the ALDS, was lower
in specific subgroups of patients with critical limb ischemia, whereas quality of life
was equal for all groups.
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