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WHAT THIS PAPER ADDS

Ankle-brachial index (ABI) is widely used to diagnose peripheral artery disease. To date no review has been
performed on medical education and ankle-brachial index teaching. This systematic review focuses on the
impact of training programs on ABI performance by medical students, or doctors or primary care providers.
Using different databases, it was found that only five studies have addressed the impact of such training
programs. It is underlined that the literature is sparse, but without good teaching, a task cannot be performed
well. High quality studies are required to define the best training program for ABI teaching and learning.

Objective: To conduct a systematic review focusing on the impact of training programs on ankle-brachial index
(ABI) performance by medical students, doctors and primary care providers. Lower extremity peripheral artery
disease (PAD) is a highly prevalent disease affecting ~202 million people worldwide. ABI is an essential
component of medical education because of its ability to diagnose PAD, and as it is a powerful prognostic marker
for overall and cardiovascular related mortality.

Methods: A systematic search was conducted (up to May 2015) using Medline, Embase, and Web of Science
databases.

Results: Five studies have addressed the impact of a training program on ABI performance by either medical
students, doctors or primary care providers. All were assigned a low GRADE system quality. The components of
the training vary greatly either in substance (what was taught) or in form (duration of the training, and type of
support which was used). No consistency was found in the outcome measures.

Conclusion: According to this systematic review, only few studies, with a low quality rating, have addressed which
training program should be performed to provide the best way of teaching how to perform ABI. Future high quality
researches are required to define objectively the best training program to facilitate ABI teaching and learning.
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(PAD), a highly prevalent disease affecting ~202 million
people worldwide.™? It is an objective test initially proposed

INTRODUCTION

Ankle-brachial index (ABI) is the recommended method for
diagnosis of lower extremity peripheral artery disease
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by Winsor,®> which has high specificity and sensitivity, pro-
vided that is performed by well-trained health pro-
fessionals.” Besides its ability to diagnose PAD, ABI is of
interest as it is a marker for overall and cardiovascular
related mortality.”” "’

Although used as a medical procedure for more than 50
years, the method for measuring, calculating and inter-
preting the ABI was standardized and guidelines were
published in 2012.> A summary of these guidelines is
presented in Fig. 1.
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Conditions:
* Room with comfortable temperature (19°C-22°C).
Patient at rest for 5 to 10 min in supine position, relaxed, head and heels supported.
@ Sphygmomanometer (the cuff should have a width at least 40 % of the limb circumference). Ankle cuff is placed just above the malleoli.
@ 8 to 10 MHz Doppler probe with Doppler gel applied over the probe. Probe is placed in the area of the pulse at 45° to 60° angle to the surface of
the skin.
; (3 Inflate the cuff up to 20 mmHg above flow signal disappearance and then deflate slowly to detect the pressure level of flow signal reappearance.
E A\ The cuff should not be applied over a distal bypass or over ulcers.
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Right brachial Right posterior Right dorsalis Left posterior Left dorsalis Left brachial Right brachial
artery tibial (PT) artery pedis (DP) artery tibial (PT) artery pedis (DP) artery artery artery
For peripheral artery disease (PAD) diagnosis : Right brachial artery 120 mmHg
% ABL B Higher of the PT or DP systolic pressure in right ankle Right PT artery 60 mmHg For diagnosis:
= et = Higher of the left or right brachial systolic pressure® i ABlLgy; =76/120 = 0.63
= € € ysioliep S | Right DP artery 76 mmHg 4Bl = 110/120 = 0.92
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8 ABL. = Higher of the PT or DP systolic pressure in left ankle § Left PT artery 110 mmHg
left — = .
j Higher of the left or right brachial systolic pressure* & | Left DP artery 110 mmHg  For cardi lar risk
8} i ABI = 0.63
For cardiovascular risk assessment: Left brachial artery 120 mmHg
The lower of the ABIs of the left and right leg should be used. Right brachial artery 116 mmHg
r4
9 <040 Severe PAD When the ABI initially determined is
= - ] *  between 0.80 and 1.00, repeat the measurement.
ﬁ 0.41-0.90 Mild to moderate PAD *  >1.40 with a clinical suspicion of PAD, a toe brachial index should be used.
§ 0.91-1.00 Borderline An ABI decrease of > 0.15 over time can be effective to detect significant progression.
E 1.01-1.40  Normal A\ Risk of falsely normal ABI among patients with diabetes, chronic renal failure or advanced age due to calcification
E >1.40 Incompressible artery of the arterial wall.
=

Figure 1. How to perform the ankle-brachial index (ABI) in clinical practice according to American Heart Association (AHA) recommen-
dations. *For the right arm, average the first and second measurements except if the difference exceeds 10 mmHg. In that case, the first

measurement must be disregarded.

Despite its non-invasive nature and inexpensive cost, a
significant proportion of individuals with PAD (over 44%)
remain undiagnosed in clinical practice.> *° Different fac-
tors have been proposed to explain why ABI is underused.
For instance, it is reported by some physicians that per-
forming ABI is time consuming, whereas others find the
equipment expensive.** A lack of knowledge and tech-
nical expertise can represent another barrier to use the ABI
for diagnosing PAD and stratifying cardiovascular risk."* *°

Despite the importance of the ABI in medical care, only
few studies have addressed which training program should
be used to provide the best way of teaching how to perform
ABI. The aim of the present study was to conduct a sys-
tematic review focusing on the impact of training programs
on ABI performance by either medical students, or doctors
or primary care providers.

MATERIALS AND METHODS

The literature was systematically reviewed and synthesized
according to the method below.

Search strategy

An electronic search was performed using Medline, Embase,
and Web of Science databases, (updated May 2015). The
search was conducted by two independent investigators (SC
and GM) using the following key terms: “Ankle Brachial
Index,” “Arterial occlusive diseases/diagnosis,” “Vascular
Diseases/diagnosis,” “Peripheral Arterial Disease/diagnosis,”
“Educational measurement,” “Teaching,” “Clinical compe-
tence,” “Training,” “Students medical,” “Internship,” “resi-
dency,” “undergraduate,” “residents,” “GPs,” and “general
practitioners.”

This combination aimed to focus on articles dealing with
the impact of training programs on improving ABI perfor-
mance. No filter was used.

Selection criteria

Two investigators (SC and GM) read the titles and abstracts
of the articles yielded by the computer assisted search to
select articles for full text reading. An article was considered
suitable for full text reading if the abstract focused on the
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