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1. Introduction

Stabilometry is routinely used in clinical practice to study
functional human equilibrium. Although the importance and
clinical significance of measuring vestibular function is widely
recognized, there are considerable variations across methods
and devices used to measure body sway, such as measurement
time, standing posture, and feet position, as well as the
precision of the equipment. For knowledge to be shared
effectively and productively, an international standardization
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A B S T R A C T

Stabilometry is a useful tool for examining patients with functional disorders of the vestibular
system. However, measurement techniques and devices vary by country. Therefore, international
standardization of stabilometry is mandatory to validate the exchange of important findings. This
was advocated at the 1983 Posturography Meeting in Kyoto but has not been adopted worldwide,
and each country has continued to use unique regional measurement methods. In Japan, stabilometry
has widespread application in medical practice in conjunction with research into its applications.
With a goal of international standardization, we present details of stabilometry measurement
methods and their application in Japan, together with a brief history and potential future directions of
stabilometry.
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of stabilometry was proposed at an International Society for
Posture and Gait Research (ISPGR) meeting, and workshops
on this topic were held at the Bologna (2009), Akita
(2013), Vancouver (2014), and Seville (2015) ISPGR meet-
ings. To achieve consensus for an international standard, each
country should develop a possible and realistic draft to
contribute to a global measurement standard. If the clinical
application of stabilometry can be developed further under
the global standardization, our understanding of the vestibular
system will be shared effectively and deepen, with important
implications for human health. At a recent workshop
meeting of the ISPGR in Seville (2015), the delphi
method was introduced to obtain a possible international
standard.

Against this background, we considered it important to
determine the Japanese standard for stabilometry, which finds
widespread clinical application in general medical practice in
Japan, especially since 1994 when health insurance included
coverage of this test. We provide here a brief historical
background, details of the application and present status of
stabilometry in Japan, and some perspectives on future
applications.

2. Historical background

In 1964, it became possible to obtain a stable recording of
the body’s center of gravity, later defined as the center of
pressure (COP), by using a presser sensor developed by Baron
[1]. Subsequently, clinical studies of body sway were
conducted in several countries. In 1971, researchers – mainly
from Europe and Japan – formed the International Society on
Posturography and organized its first meeting on posture and
stabilometry in Madrid, Spain. This was the very beginning of
the ISPGR. Participants noted that standardization of both the
measurement method and measuring device was required; to
obtain such consensus has since been the focus of this body.
The 6th Meeting of the International Society of Posturography
in Kyoto in 1981 was the first meeting on international
standardization. At the next meeting in 1983 in Houston,
chaired by Professor Makoto Igarashi, the main requirements
for this standardization were defined. Accordingly, in 1983,
Kapteyn et al. published their proposal for standardization, and
it was anticipated that each country would submit their
approval [2]. Thereafter, the Japan Society for Equilibrium
Research at a domestic research meeting on posturography
established this proposal as their standardized method of
stabilometry [3].

In 1994, the Ministry of Health, Labour and Welfare in
Japan adopted stabilometry as an insurance-covered examina-
tion of equilibrium, and it has since found widespread
application in routine medical practice as well as in
physiological research and rehabilitation. Stabilometric testing
is generally recognized as being useful not only for clinical
assessment of patients with vertigo but also for further study of
the postural control system (Fig. 1). Other countries, however,
have not entirely adopted the Kapteyn proposal and developed
their own regional standards.

3. Current status of standard methods of stabilometry

3.1. Instruments

In 1970, the initial instrument used to measure body sway
was manufactured by the San-Ei Sokki Co., Ltd., Japan and has
since been manufactured in accordance with the standards
reported by Kapteyn et al. and authorized by the International
Society for Posturography in 1983 [2]. The instrument was
registered with the Japan Industrial Standard in 1987 [4] as
shown in Table 1(a). Because all instruments used for the
purpose of measuring the movement of the body’s center of
gravity have been developed by the same standard, data
obtained at each institute and/or hospital in Japan are
comparable, provided other measurement protocols remain
the same. The instrument should be recalibrated periodically to
ensure data reliability. Recently, Scoppa et al reported accuracy
that was 10-fold greater than that of the Japanese standard [5]
for stabilometry (Table 1(b)).

With regard to the sampling frequency, a higher frequency is
better, but has to be considered from the perspective of clinical
significance and commercial availability. Asai et al. compared
differences between sampling frequencies at 20 and 100 Hz,
and showed that most variables did not have significant change;
however, at 20 Hz, the outer circumference area decreased by
14.5% as did velocity vectors at 8 different directions by
approximately 5% [6]. In Japan, normal values for each age
group and sex have been reported with 20 Hz sampling [7],
which improves practical convenience for clinicians and is
currently considered the optimal sampling rate. However, with
regard to the most pertinent sampling frequency for clinical use,
there is room for further study.

3.2. Posture

The appropriate posture was determined in 1983 following
several studies and discussions by Japanese specialists, mostly
neuro-otologists.

3.3. Standing posture

In Japan, the effects of labyrinthine function on body
equilibrium have been studied since 1940, and their contribu-
tion to postural reflexes are demonstrated in Fukuda’s stepping
test and writing test with blindfolding. Together with Tokita,
Fukuda elucidated the importance of the deviation caused by
disequilibrium [8] and, based on their research, a relaxed,
natural standing posture with arms extended laterally was
considered the most appropriate [9]. On the other hand, a recent
study of the influence of arm position on the stabilogram
showed that the folded arms posture was more stable, regardless
of foot position. In addition, the velocity vector of the right-to-
left direction was suppressed in the folded arms posture [10].

3.4. Position of the feet

Feet position significantly affects the stabilogram. It has
been shown that stable position is with each foot placed at 30�

with heels in mutual contact along with several others when
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