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“How are you?” 

A Quest for Meaningful Assessment of Effectiveness of 

Treatment of Symptomatic Peripheral Arterial Disease 
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ABSTRACT 

 

In trials for PAD we use many different endpoints, like maximum and pain-free 

walking distance, ankle-brachial index, limb-salvage, graft patency and quality of life. 

In contrast, in the consultation room the answer to the question ‘How are you?’ is the 

most important measure of effect. Which endpoints come closest to the answer to 

this question? Is that an ankle/brachial index, or is quality of life a better endpoint? 
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INTRODUCTION 

One of the aims of treatment of peripheral arterial disease (PAD) is to relieve 

symptoms, since atherosclerosis, the underlying cause of the disease, can not be 

cured. Physicians generally evaluate the effectiveness of interventions for PAD by 

more or less objective outcome measures, such as ankle-brachial index, maximum 

and pain-free walking distance, patency or limb salvage. From a patient’s perspective, 

the answer to the simple question ‘How are you?’ is the most relevant assessment. 

To gauge the effect of an intervention on the patient’s well being, one can use 

questionnaires that assess health status or quality of life, but obviously these are not 

recorded at every follow-up visit. We aim to explore which endpoints may be the best 

answer to the “How are you” question and which endpoints might be less relevant. 

“OBJECTIVE ASSESSMENTS” 

The ankle-brachial index (ABI) is a simple tool to assess changes in leg perfusion 

before and after an intervention. It is logical to assume that increased leg perfusion 

will improve one’s walking distance. Yet, there is only a weak correlation between the 

ABI and the ability to walk.1 In addition, many patients will experience a significant 

increase in walking distance after exercise therapy, whereas the ABI remains 

unchanged.2-6 Also, an increased ABI after endovascular therapy does not guarantee 

an increased walking distance.5 In studies on patients with critical limb ischemia 

(CLI), the ABI was not correlated with ulcer healing.7,8 The ABI is poorly correlated 

with instruments to measure health status or quality of life, such as the Walking 

Impairment Questionnaire (WIQ), the SF36 and the EQ-5D.9-12 For measuring effect 

of treatment, the ABI has limited value.13 

 

Maximum or pain free walking distance on a treadmill is often used as primary 

measure of effect in trials evaluating treatment of intermittent claudication. Although 

a change in walking distance is very relevant for claudicants, its assessment with a 

treadmill is not straightforward. First, there are difficulties associated with equipment, 

familiarization of patients with treadmill testing, and execution of the test.14 We 

performed a simple search for all randomized controlled trials on treatment of 

intermittent claudication, published in the last 10 years. Maximum walking distance 

was used as primary endpoint in 83 of 138 identified studies (60%) and was 

determined with 22 different treadmill protocols. There was a wide variation in type 

of protocol – graded or constant – and in speed and incline. This precludes a 

meaningful comparison of different studies, and also a prediction of success for daily 

practice. It is also known that repeated measurements are biased, because there is a 

learning curve for walking on a treadmill.15,16 Also, potential differences between 
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interventions may be obscured when both the outcome as well as one of the 

examined interventions takes place on the treadmill: the exercise group who trained 

at the treadmill is used to walk on it, while the other group is less familiar with 

treadmill walking.17 Finally, there is an observed difference between walking on a 

treadmill and walking distance on a flat surface.18 The latter tests are probably a 

better reflection of daily life. 

 

Patency of revascularization as a reflection of successful treatment makes sense. The 

primary objective in the treatment is relief of symptoms. Surely there is a relation 

between symptoms and patency, but a patent vessel not always results in relieve of 

symptoms. Moreover, patency is dependent on the diagnostic modality used to 

assess patency, since there are differences in accuracy of various modalities.19,20 

 

Limb salvage is an important and robust endpoint for patients with CLI who are at 

high risk of amputation.20 However, limb salvage is mostly a valuable endpoint in 

randomized controlled trials comparing the effectiveness of two treatments. In cohort 

studies, limb salvage rate is highly influenced by patient selection, and does not 

imply failure or success of a certain therapy per se. 

In two specific patient groups failure to save a limb does not necessarily imply that a 

treatment has failed.21 Younger patients are likely to rehabilitate successfully. They 

can achieve ambulation and maintenance of independence at a similar level as after 

successful lower extremity revascularization.22 On the opposite, older patients, with 

impaired ambulatory ability at the time of presentation or presence of dementia, are 

likely to have a poor functional outcome after successful revascularization.23 One 

might consider early amputation in both groups.20,21 

 

Composite endpoints Taylor et al give a striking example how one can improve study 

results by choosing the most favourable definition of clinical success in patients who 

underwent lower extremity bypass surgery.24 Several measures of effect alone were 

good: graft patency to the point of healing was 76%, survival 90%, limb salvage 

after 1 year 81% and maintenance of ambulatory status after 1 year 87%. However, 

clinical success was only 44% when they defined clinical success as a combination of 

these four parameters. This example shows how misleading these ‘objective 

endpoints’ alone can be and that effectiveness of treatment must be measured using 

clinically relevant endpoints. 

PATIENT’S PERSPECTIVE 

Instruments to measure health status, quality of life and health related quality of life 

have been developed to try to reflect the patient’s perspective. A patient consults the 
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physician because of symptoms that have an impact on daily functioning. He expects 

a treatment to relief these symptoms and improvement of daily functioning. The 

impact of a disease on the level of functioning of an individual, including physical, 

psychological and social functioning, can be expressed as health status (HS).25 The 

perception of a patient is left out of consideration. The Short Form 36 (SF36) is a 

widely used generic instrument to measure HS. 

The concept of Quality of life (Qol) takes into account the perception of the patient of 

his HS, and is therefore more relevant than the ‘ objective’ outcome measures ABI, 

walking distance, patency and limb salvage.26 Several disease specific instruments 

have been developed and validated in patients with several stages of PAD. One such 

instrument is the Vascular Quality of Life Questionnaire (VascuQol). The VascuQol 

covers 5 domains (pain, emotional, symptoms, activity and social) and has been 

thoroughly validated.27 It has been shown to be more sensitive to small changes in 

Qol of patients with PAD than generic instruments.28,29 It is therefore a fundamental 

flaw to use a generic instrument like the EQ-5D to measure Qol in research.30,31 The 

Walking Impairment Questionnaire (WIQ) is frequently used to measure walking 

ability in intermittent claudication. This questionnaire assesses the level of disability 

in terms of mobility and focuses mainly on walking ability, divided in the 

subcategories pain, distance, walking speed and stair climbing. The WIQ is neither a 

Qol nor a HS instrument, it only focuses on walking ability and other domains of 

health are left out of consideration. Since Qol scores have no dimensions or units the 

only meaningful reference is the patient. 

 

Qol is not only determined by a disease but also influenced by other determinants 

such as sex, age, affect and comorbidity.32-38 Moreover, Qol is influenced by factors 

that lie outside the area of healthcare, like family life or socio-economic class. Qol as 

outcome parameter is interfered by this ‘noise’. As a refinement, ‘health related’ 

quality of life (HRQol) was introduced. HRQol refers to the specific influence of a 

disease on a person’s Qol, apart from the non-disease related factors.39 Health-

related Qol is restricted to the physical, psychological and social domain, leaving the 

person's level of independence, personal beliefs and relationship to salient features of 

the environment aside. However, it can be difficult for a patient to particularize the 

influence of the disease on Qol, apart from the influence of other factors on Qol.40 

The AMC Linear Disability Score (ALDS) is a recently developed instrument which 

measures the ability to perform the whole range of activities of daily life,41,42 varying 

from very easy to very difficult. Determination of disability is less influenced by 

personality and might better reflect the effect of an intervention. Moreover, the ALDS 

is based on the item-response theory, an advanced test method that has been used 

in educational assessment for decades, but is fairly new in medical research. A big 



Chapter 6 

 

 90 

advantage of the item-response theory is that it allows very precise measurements in 

a minimum of time. In addition, this method makes it possible to present different 

sets of items to different groups of patients while the measurements remain 

comparable, since all of the items have been calibrated. For example, not all items 

have to be presented to the patient to obtain a score, in contrast to commonly used 

Qol instruments that are based on the classical test theory.  

BACK TO THE CONSULTATION ROOM 

By posing the question “How are you?”, the physician tries to gauge the patient’s 

quality of life. With today’s knowledge the question arises how we can get the best 

answer as seen from a patient’s perspective. Objective assessments in the vascular 

laboratory are not very helpful to better understand the patient’s answer. Instead, 

we should turn to HRQoL and HS questionnaires and measurement of disability. This 

is not yet widely accepted, but time has come to change our minds and get better 

focus on endpoints that really matter. 
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