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A body fat measuring device comprises electrodes brought into contact with the waist portion of a subject, an optical sensor
composed of a light applying section and a light receiving section, an impedance computing section for computing the impedance
between the electrodes, a subcutaneous fat thickness computing section for computing the thickness of the subcutaneous fat of
the subject from the value detected by the optical sensor, and a body fat computing section which subtracts the amount of
subcutaneous fat determined using the thickness of the subcutaneous fat computed by the subcutaneous thickness computing
section from the total fat amount of the subject determined using the impedance computed by the impedance computing section
so as to determine the visceral fat amount of the subject. With this, not only the accuracy of measurement of the visceral fat
amount Is Improved but also the visceral fat amount of the subject can be easily computed even without a database.
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(57) Abstract: A body fat measuring device comprises electrodes brought into contact with the waist portion of a subject, an op-
tical sensor composed of a light applying section and a light receiving section, an impedance computing section for computing the
impedance between the electrodes, a subcutaneous fat thickness computing section for computing the thickness of the subcutaneous
fat of the subject from the value detected by the optical sensor, and a body fat computing section which subtracts the amount of
subcutaneous fat determined using the thickness of the subcutaneous fat computed by the subcutaneous thickness computing sec-
tion from the total fat amount of the subject determined using the impedance computed by the impedance computing section so as
to determine the visceral fat amount of the subject. With this, not only the accuracy of measurement of the visceral fat amount is
improved but also the visceral fat amount of the subject can be easily computed even without a database.
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1

DESCRIPTION

BODY FAT MEASURING DEVICE

Technical Field
10001 ]
The present invention relates to a body fat measuring device for
measuring body fat of a human body.
Background Art
10002 ]

As a method for measuring body fat (subcutaneous fat, visceral fat)
safely and easily, a technique utilizing measurement of biological
impedance (BI) and a technique utilizing a difference between muscle and
fat in light absorption rate by applying light to the human body and

measuring subcutaneous fat based on the amount of reflected light are

known.

10003 ]

For example, Patent Publication No. 3396663 (Patent document 1)
discloses a body fat measuring device in which a plurality of electrodes are
disposed around a waist portion of the subject and voltage generated by

passing an current between specific electrodes is measured, thereby

computing impedance, in turn, fat amount.

[0004]

Patent Publication No. 3035791 (Patent document 2) discloses a

method and a device for measuring subcutaneous fat thickness of the
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human body by means of light.
[0005]

Unexamined Patent Publication No. 2000-350710 (Patent document
3) discloses a method and a device for computing the visceral fat by
measuring the subcutaneous fat thickness using an impedance method and

an ultrasonic means.

10006]

Unexamined Patent Publication No. 2003-169783 (Patent document
4) discloses a device for measuring the subcutaneous fat thickness
according to an optical method.

[0007]

However, in the device disclosed in Patent document 1, a total fat
amount of the waist portion of the subject is measured and a visceral fat
amount is estimated from a measured value on the basis of correlation
between the total fat amount and the visceral fat amount. In this case, the
visceral fat cannot be separated from the subcutaneous fat in the impedance
measurement, and they are separated from each other according to

estimation based on personal physical information (height, waist
circumference, etc.). Patent document 1 also discloses another device in
which electrodes for current application are disposed on front and back
surfaces of the waist portion, electrodes for voltage detection are disposed
on side surfaces and voltage between the electrodes 1s measured to compute
the visceral fat amount. In this case, since the measured value greatly
varies depending on the position of the electrodes for voltage detection, an

error caused by variation due to individual difference among the subjects
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having different waist portion shapes and waist circumferences becomes
larger.
10008]

The device disclosed in Patent document 2 can measure only the
subcutaneous fat thickness and basically cannot measure the visceral fat

amount.

(0009]

In the devices disclosed in Patent documents 3, 4, the total fat
amount 1s measured by attaching electrodes to hands and feet according to
the impedance method. Thus, in both the Patent documents 3, 4, a site to
be measured is not directly measured and the total fat amount is computed
based on correlation. As a result, the measurement accuracy 1s not so

satistactory.

[0010]

Moreover, in the devices for computing the total fat amount
according to the impedance method, 1t 1s necessary to provide a database on
the relation between the impedance measured in the state where the

electrodes are attached to hands and feet and the body fat amount

, and the total fat amount 1s computed from the impedance measured at
hands and feet on the basis of the database. For this reason, a complicated
operation of preparing the database 1s required.
Disclosure of Invention
[0011]
To solve the above-mentioned conventional problems, an object of

the present invention is to provide a body fat measuring device which can
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improve the measurement accuracy of the visceral fat amount and easily

obtain the visceral fat amount of the subject without the necessity for

preparing a database.

[0012]
To achieve the above-mentioned object, a body fat measuring

device for measuring visceral fat amount of a subject according to the
present invention has a plurality of electrodes brought into contact with a
waist portion of the subject, an impedance measuring means for measuring
an impedance between the electrodes, an optical sensor formed of a light
applying section for applying light to the waist portion of the subject and a
light receiving section for receiving reflected light, a subcutaneous ftat
thickness measurement means for measuring a subcutaneous fat thickness
of the subject on the basis of a value detected by the optical sensor, and a
body fat computing means for computing the visceral fat amount by
subtracting the subcutaneous fat amount based on the subcutaneous fat
thickness measured by the subcutaneous fat thickness measurement means
from a total fat amount of the subject which 1s obtained from the

impedance measured by the impedance measuring means.

According to the present invention, the waist portion total fat
amount of a site to be measured in the waist portion of the subject is
directly measured by using the impendence method, and the subcutaneous

fat thickness of the site to be measured in the waist portion is also directly
measured by the optical sensor and the subcutaneous fat amount 1s
computed from the detected value. Then, by subtracting the computed

subcutaneous fat amount from the waist portion total fat amount thus
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obtained, the visceral fat amount can be computed. In this manner, since
the subcutaneous fat thickness (or the subcutaneous fat amount) measured
by the optical sensor can be adopted as one of parameters for correction
based on physical characteristics, the visceral fat amount can be measured
with higher accuracy. By merely subtracting the subcutaneous fat amount
from the total fat amount obtained by directly measuring the waist portion
as the site to be measured, the visceral fat amount can be easily measured
without a database.
[0013]

It 1s preterred to provide plural sets of electrodes brought into
contact with different opposed positions on the waist portion of the subject.
Thus, 1t becomes possible to take account of the shape of the body {fat,

improving the measurement accuracy.

(0014]

[t 1s preferred to provide plural sets of optical sensors for measuring
the subcutaneous fat thickness of the subject at different positions of the
waist portion of the subject. Thus, since the distribution of the

subcutaneous fat thickness in the site to be measured 1s found, it becomes
possible to take account of the distribution of the subcutaneous fat

thickness, improving the measurement accuracy of the body fat.

[0015]

[t 1s preferred that a support member attached along the
circumference of the waist portion of the subject is provided and the optical
sensor can move relative to the support member. Thus, by moving the

optical sensor relative to the support member attached along the waist
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portion of the subject, the subcutaneous fat thickness can be measured at
each moved position. For this reason, it becomes possible to take account
of the distribution of the subcutaneous fat thickness on the whole waist
portion, improving the measurement accuracy of the body fat.

[0016]

It is preferred that the electrodes and the optical sensor are gathered
on one place. Since the subcutaneous fat thickness can be measured at the
site where impedance is measured, the body fat amount can be measured
with higher accuracy. Furthermore, since measurement of impedance and
measurement according to an optic method can be performed substantially
simultaneously, the subject is in the same position at the time of
measurement. Thus, impedance and the subcutaneous fat thickness can be
measured stably and the total fat amount, the subcutaneous fat amount and
the visceral fat amount can be measured with higher accuracy. Moreover,
the electrodes and the optical sensor can be disposed on the same place of
the same member, the number of parts in the body fat measuring device can
be reduced and handling 1s simplified.

(0017]

It is preferred that the electrodes and the optical sensor are disposed,
a band-like support member attached to the waist portion of the subject 1s
provided and the support member has a pressure adjustment means for
adjusting pressure when being attached to the waist portion of the subject.
Thus, since measurement of impedance and measurement of the

subcutaneous fat thickness by means of light irradiation can be performed

in the optimum pressure state with respect to the waist portion of the
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subject, the measurement accuracy can be improved.
[0018]

It is preferred that the plurality of electrodes are a pair of
current-conducting electrodes and a pair of electrodes for voltage detection
and the impedance measuring means measures the impedance ot the waist
portion on the basis of a current flowing between the current-conducting

electrodes and voltage between the electrodes for voltage detection.

Brief Description of Drawings
[0019]

[Fig. 1] Fig. 1 1s a control block diagram of body fat measurement
in accordance with an embodiment of the present invention.

[Fig. 2] Fig. 2 is a configuration view of measurement of impedance
by an impedance measuring device in this device.

[Fig. 3] Fig. 3 is a configuration view of measurement of a
subcutaneous fat thickness by an optical subcutaneous fat measuring device
in this device.

[Fig. 4] Fig. 4 is a configuration view of an impedance measuring
device in a body fat measuring device in accordance with another
embodiment of the present invention.

[Fig. 5] Fig. 5 is a perspective view of a body fat measuring device
in accordance with still another embodiment of the present invention.

[Fig. 6] Fig. 6 is a perspective view of a main part of a body fat

measuring device in accordance with still another embodiment of the

present mvention.

[Fig. 7] Fig. 7 is a perspective view of a main part of a body fat
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measuring device in accordance with still another embodiment of the
present invention.

Best Mode for Carrying Out the Invention
[0020]

A body fat measuring device (hereinafter, referred to as this device)
in accordance with an embodiment of the present invention will be
described below with reference to figures. Fig. 1 shows control block
configuration of the device, Fig. 2 shows configuration of an impedance
measuring device in this device and Fig. 3 shows configuration of an
optical subcutaneous fat measuring device in this device.

[0021]

The body fat measuring device, as shown in Fig. 1, serves to
measure the visceral fat amount of the subject has an impedance measuring
device (impedance measuring means) for measuring the impedance
between electrodes, an optical subcutaneous fat measuring device 2
(subcutaneous fat measuring means), a body fat computing section 3 (body
fat computing means) for computing body fat on the basis of values
measured by these measuring devices and a display section 4 for displaying
the computed body fat.

(0022]

The impedance measuring device has a current source 10, a
plurality of electrodes 11 brought into contact with the waist portion of the
subject, a voltmeter 12 and an impedance computing section 13 for
computing the impedance between the electrodes. The plurality of

electrodes 11 has a pair of conducting electrodes for impedance
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measurement 11a and a pair of electrodes for voltage detection 11b for the
waist portion while being conducted. The current source 10 flows a
current from the pair of conducting electrodes 11a to the waist portion.
The voltmeter 12 detects voltage between the pair of electrodes for voltage
detection 11b.

10023}

The optical subcutaneous fat measuring device 2 has an optical
sensor 21 composed of a light applying section 22 for applying light into
tissues of the waist portion from the surface of the waist portion of the
subject and a light receiving section 23 for receiving light reflected from
the waist portion tissues, and a subcutaneous fat thickness computing
section 24 for measuring a subcutaneous fat thickness of the waist portion
of the subject on the basis of a detected value by the optical sensor 21, that
1s, light-receiving information. The body fat computing section 3
computes the wvisceral fat amount of the subject by subtracting a
subcutaneous fat amount based on the subcutaneous fat thickness computed
by the subcutaneous fat thickness computing section 24 from a total fat

amount of the subject determined using the impedance computed by the

impedance computing section 13. For example, an infrared emitting

element for applying an infrared ray is used as the light applying section

22.
[0024]

Fig. 2 and Fig. 3 each show a mode in which the impedance
measuring device 1 and the optical subcutaneous fat measuring device 2 are

attached to the waist portion of the subject to measure the body fat. The
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figures schematically show the cross section of the waist portion 5 of the
subject as a site to be measured. The waist portion 5 of the subject has a
subcutaneous fat 51 on the outer periphery thereof, a muscle 52 inner of the

subcutaneous fat 51 and a visceral fat 53 inner of the muscle 52.

[0025]

The pair of conducting electrodes 11a of the impedance measuring
device 1 are brought into contact with the waist portion 5 as the site to be
measured of the subject and the pair of for voltage detection electrodes 11b
are brought into contact with the waist portion 5. In this case, the pair of
conducting electrodes 1la each are brought into contact with the waist
portion 5 as opposed to each other across the waist portion 5 so that a
current may flow through the visceral fat 53 when the current is passed to
the waist portion 5 through the electrodes 11a. In the mode shown in Fig.
2, the pair of electrodes for voltage detection 11b are disposed next to the
pair of conducting electrodes 11a so as to be opposed to each other across
the waist portion 3.

[0026]

The current source 10 passes a current to the waist portion 5 of the
subject through the conducting electrodes 11a, thereby generating voltage.
The voltmeter 12 measures the voltage. The impedance computing
section 13 computes an impedance value between the pair of electrodes 11

on the basis of the current flowing between the electrodes 11a and the

voltage measured by the voltmeter 12.

10027]

In this case, the current flowing through the waist portion 5 between
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the pair of conducting electrode 11a disposed as opposed to each other
across the waist portion 5 is passed so as to spread as represented by arrows
in Fig. 2. For this reason, the computed impedance is a joint impedance
between the portions opposed to each other across the waist portion 3,
which 1s based on the total fat amount of the cross section of the waist
portion 5. Thus, as the total fat amount (subcutaneous fat + visceral fat) is
Increased, the joint impedance becomes larger and as the total fat amount is
decreased, the joint impedance becomes smaller.

[0028]

In this embodiment, the light receiving section 23 in the optical
sensor 21 of the optical subcutaneous fat measuring device 2 is located in
the vicinity of the light applying section 22. The light applying section 22
and the light receiving section 23 are brought into contact with the waist
portion 5 as the site to be measured of the subject, and light applied by the

light applying section 22 disperses on the subcutaneous fat 51 and is
absorbed into the muscle 52 inner of the subcutaneous fat 51. Thus, when
the subcutaneous fat 51 1s thin, less light applied by the light applying
section 22 disperses toward the surface of the skin, and less light returns
toward the surface of the skin and spreads less widely. As a result, the
light amount reaching the light receiving section 23 becomes smaller. On
the contrary, when the subcutaneous fat 51 is thick, more light applied by
the light applying section 22 disperses, and more light returns toward the

surface of the skin and spreads more widely. As a result, the light amount

reaching the light receiving section 23 becomes larger.

10029]
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Based on the light-receiving information in the light receiving
section 23, the subcutaneous fat thickness computing section 24 computes
the thickness of the subcutaneous fat 51. In this manner, the subcutaneous
fat thickness of the waist portion 5 of the subject as the site to be measured

can be measured directly.

10030}

As described above, the total fat amount of the subject 1s obtained
on the basis of the impedance determined by directly measuring the waist
portion 5 as the site to be measured of the subject using the impedance
measuring device 1. Furthermore, the subcutaneous fat amount is
obtained on the basis of data on the subcutaneous fat thickness of the waist
portion 5 determined by directly measuring the waist portion 5 as the site to
be measured using the optical subcutaneous fat measuring device 2. The
body fat computing section 3 computes the visceral fat amount of the
subject by subtracting the subcutaneous fat amount from the total fat

amount thus obtained. The visceral fat amount thus obtained of the

subject i1s displayed on the display section 4.
[0031]

Here, by performing corrections according to physical
characteristics such as height and waist circumference of the subject in
addition to subtracting the subcutaneous fat thickness (subcutaneous fat

amount) of the subject directly measured by the optical subcutaneous fat
measuring device 2 from the total fat amount, the visceral fat amount can
be measured with higher accuracy. In this case, data on relation between

the physical characteristics such as height and waist circumference and the
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body fat amount may be stored in a database and based on the data,
corrections may be made according to the physical characteristics such as
height and waist circumference of the subject. Moreover, data on the
subcutaneous fat thickness (subcutaneous fat amount) may be also stored 1n
the database.

[0032]

According to the present invention, even when the database is
provided, by adopting the waist portion 5 of the human body as the model
as shown 1n Fig. 2, the total fat amount of the subject 1s obtained based on
the impedance and the subcutaneous fat amount of the subject 1s obtained
based on the subcutaneous fat thickness. Thus, unless the database is
provided, the body fat computing section 3 can easily measure the visceral
fat amount merely by subtracting the subcutaneous fat amount from the

total fat amount.
[0033]

In the above-mentioned embodiment, the site to be measured with
respect to the subcutaneous fat thickness 1s a single site on the waist portion
5. However, by measuring subcutaneous fat at a plurality of sites
(umbilicus, back, side and other areas), the distribution of the subcutaneous
fat on the circumference of the waist portion 5 1s found. Thus, the
measurement accuracy of the subcutaneous fat amount 1s improved. As a

result, the computation accuracy of the visceral fat amount is also

improved.

(0034]

Fig. 4 shows another embodiment in which the impedance
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measuring device 1 is attached to the waist portion of the subject to
measure body fat. In this embodiment, an impedance are measured at a
plurality of sites. That is, plural sets (two sets in this embodiment) of the
pair of conducting electrodes 11a are provided and the plural sets of the
electrodes 11a are brought into contact with different positions on the waist
portion 5 as the site to be measured. For example, one set of the pair of
electrodes 11a are brought into contact with front and back surfaces of the
waist portion 5 so as to place the waist portion 5 therebetween and the
other set of the pair of electrodes 11a are brought into contact with right
and left side surfaces of the waist portion 5 so as to place the waist portion
5 therebetween. In this embodiment, plural sets (two sets in this
embodiment) of the pair of electrodes for voltage detection 11b are located

in the vicinity of the corresponding sets of the conducting electrodes 11a.

[0035]

In this embodiment, the plural sets of electrodes are switched 1n
time series by using switches so as to measure the impedance between the
electrodes in two dimensions. In addition to the components shown in Fig.

2, the impedance measuring device 1 has a pair of conducting electrodes
15a, a pair of electrodes for voltage detection 15b, switches for switching)
conduction 16, 17 and switches for switching voltage detection 18, 19. A
current is passed between one pair of conducting electrodes 11a and voltage
between one pair of electrodes for voltage detection 11b is measured by the
voltmeter 12 to obtain the impedance. By switching the switches 16, 17,
18, 19, a current is passed between the other pair of conducting electrodes

11a and a voltage between the other pair of electrodes for voltage detection
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11b is measured by the voltmeter 12 to obtain the impedance. In this
manner, the body fat amount i1s found in two dimensions. Thus,
subcutaneous fat distribution and visceral fat distribution can be easily
imaged and the images can be displayed on the display section 4. As a
result, since it is possible to offer visual presentation of the subcutaneous
fat amount and the visceral fat amount to the subject, the subject 1s easy to
recognize that.

10036}

Fig. 5 shows a body fat measuring device in accordance with still
another embodiment of the present invention. In this embodiment, the
electrodes for impedance measurement 11a, 11b brought into contact with
the waist portion 5 in the impedance measuring device 1, and the light
applying section 22 and the light receiving section 23 in the optical
subcutaneous fat measuring device 2 are gathered in one place as a probe 0.
Two probes 6 having the same configuration are attached to the waist
portion so as to hold the waist portion therebetween. In each of the probes
6, the electrodes 11a, 11b, the light applying section 22 and the light
receiving section 23 are gathered on a contact surface 61 which contacts

with the waist portion 3.

[0037]

In this embodiment, since an impedance measurement site is the
same as a subcutaneous fat measurement site, the subcutaneous fat
thickness can be measured at the site where impedance 1s measured and
thus, the body fat amount can be measured with higher accuracy.

Furthermore, measurement of impedance and measurement according to an



CA 02595681 2007-07-23

16

optic method can be performed substantially simultaneously, the subject 1s
in the same position at the time of measurement. Thus, since impedance
and the subcutaneous fat thickness can be measured stably and the total fat
amount, the subcutaneous fat amount and the visceral fat amount can be
measured with higher accuracy. Moreover, the electrodes 11a, 1b and
other elements are gathered on the contact surface 61 of the probe 6 which
contacts with the waist portion 5, the number of parts in the body fat
measuring device can be reduced, handling 1s simplified and measurement
time can be shortened, reducing loads to the subject.

[0038]

Fig. 6 shows an optical subcutaneous fat measuring device in
accordance with still another embodiment of the present invention. This
device has the probe 6 including the light applying section 22 and the light
receiving section 23 and a band-like long support member 7 movably
supporting the probe 6. The deformable support member 7 can be
disposed along the circumference of the waist portion 5 of the subject and
has a means for being detachably attached to the waist portion 5 (not
shown). An inner projection rail 72 is formed on the center of the inner
surface of the support member 7 so as to protrude inwards and a C-like
groove 63 1s formed on the probe 6. The probe 6 can freely move in the
longitudinal direction by engaging the C-like groove 63 with the band-like
support member 7. A protrusion 64 is formed at each of upper and lower
ends of an inner opening of the probe 6. These protrusions 64 each are
provided with the light applying section 22 and the light receiving section

23. The inner projection rail 72 1s located between the protrusions 64 and



CA 02595681 2007-07-23

17

1s substantially flush with the protrusions 64. Thus, when the support
member 7 1s brought into contact with the waist portion 5, the light
applying section 22 and the light receiving section 23 contact with the

waist portion 5.

[0039]

In this embodiment, by moving the probe 6 along the support
member 7 in the state where the band-like support member 7 1s disposed
and attached along the circumference of the waist portion 5 of the subject,
the probe 6 can be moved along the circumference of the waist portion 5 to
sequentially measure the amount of received light. Thus, the
subcutaneous fat thickness in the cross section of the waist portion 5 can be
accurately measured at each site on the circumference of the waist portion
5, thereby obtaining the accurate subcutaneous fat amount. When a
means for measuring movement of the probe 6 is provided and the
movement of the probe 6 1s measured, peripheral length of the waist
portion 5 can be automatically measured and the subcutaneous fat amount
can be computed based on subcutaneous fat thickness information and
peripheral length information of the waist portion 5. Alternatively, when
movement and movement direction of the probe 6 1s measured by using an
acceleration sensor or the like, contour shape information of the waist
portion 5 can be obtained and a detailed image can be drawn at imaging.
[0040]

‘Fig. 7 shows a body fat measuring device in accordance with still
another embodiment of the present invention. The device 1n this

embodiment has the band-like support member 7 having deformability so
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as to be attached to the waist portion 5 of the subject, and the electrodes for
impedance measurement 11a, 11b, the light applying section 22 and the
- light receiving section 23 for measurement according to the optical method
are provided on the inner surface of the support member 7. The support
member 7 has a pressure adjustment means for adjusting pressure when
being disposed and attached along the waist portion 5 of the subject. The
pressure adjustment means can be comprised of the support member 7
formed of a tube as a hollow part 71, an air feed means formed of an air
pump 72 for feeding air into the hollow part 71 and a pressure sensor (not

shown) provided at the support member 7.
[0041]

In this embodiment, the band-like support member 7 formed of a
tube is disposed and attached along the circumference of the waist portion
5 of the subject, and then, the air pump 72 forming the pressure adjustment
means feeds air into the hollow part 71 of the support member 7 and the
pressure sensor measures contact pressure of the support member 7 against
the waist portion 5 to adjust the air feed amount of. Thereby, the contact
pressure of the electrodes 11a, 1b, the light applying section 22 and the
light receiving section 23 against the waist portion 5 can be adjusted to be
the contact pressure suitable to each of the impedance method and the
optical method. Since measurement of impedance and measurement of
the subcutaneous fat thickness by means of light iwrradiation can be

performed in the optimum pressure state with respect to the waist portion 5

of the subject, the measurement accuracy can be improved.

(0042]
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The present invention is not limited to the configuration of the
above-mentioned embodiments and can be modified so as not to change the
subject matter of the invention. This application is based on Japanese
Patent Application No. 2005-018721 and the whole contents of the

application are incorporated into this application by reference.
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CLAIMS

1. A body fat measuring device for measuring visceral fat amount of a
subject comprising:

a plurality of electrodes brought into contact with a waist portion of
the subject;

an 1mpedance measuring means for measuring an impedance
between the electrodes;

an optical sensor formed of a light applying section for applying
light to the waist portion of the subject and a light receiving section for
receiving reflected light;

a subcutaneous fat thickness measurement means for measuring a
subcutaneous fat thickness of the subject on the basis of a value detected by
the optical sensor; and

a body fat computing means for computing the visceral fat amount
by subtracting the subcutaneous fat amount based on the subcutaneous fat
thickness measured by the subcutaneous fat thickness measurement means
from a total fat amount of the subject which is obtained from the
impedance measured by the impedance measuring means.

2. The body fat measuring device as stated in claim 1, wherein the
plurality of electrodes are plural sets of electrodes brought into contact with
different opposed positions on the waist portion of the subject.

3. The body fat measuring device as stated in claim 2, wherein the
impedance measuring means measures the impedance between electrodes

in two dimensions by switching plural sets of electrodes in time series.

4. The body fat measuring device as stated in claim 1, wherein the
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optical sensor applies light to different positions on the waist portion of the
subject and receives reflected light so as to measure the subcutaneous fat
thickness at the plurality of positions.

5. The body fat measuring device as stated in claim 1, wherein a
support member attached along the circumference of the waist portion of
the subject 1s provided and the optical sensor can move relative to the
support member.

6. The body fat measuring device as stated in claim 1, wherein the
electrodes and the optical sensor are gathered at one place.

7. The body fat measuring device as stated in claim 1, wherein the
electrodes and the optical sensor are disposed, a band-like support member
attached to the waist portion of the subject is provided and the support
member has a pressure adjustment means for adjusting pressure when
being attached to the waist portion of the subject.

8. The body fat measuring device as stated in claim 1, wherein the
plurality of electrodes are a pair of current-conducting electrodes and a pair
of electrodes for voltage detection, and

the 1impedance measuring means measures an impedance of the
waist portion on the basis of a current flowing between the
current-conducting electrodes and voltage between the electrodes for
voltage detection.

9. The body fat measuring device as stated in claim 7, wherein the
plurality of electrodes are plural sets of electrodes brought into contact with
different opposed positions on the waist portion of the subject.

10. The body fat measuring device as stated in claim 8, wherein the
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impedance measuring means measures the impedance between electrodes
in two dimensions by switching plural sets of electrodes in time series.

11. The body fat measuring device as stated in claim 7, wherein the
optical sensor applies light to different positions on the waist portion of the
subject and receives reflected light so as to measure the subcutaneous fat
thickness at the plurality of positions.

12. The body fat measuring device as stated in claim 7, wherein a
support member attached along the circumference of the waist portion of
the subject is provided and the optical sensor can move relative to the
support member.

13. The body fat measuring device as stated in claim 7, wherein the
electrodes and the optical sensor are gathered at one place.

14. The body fat measuring device as stated in claim 7, wherein the
electrodes and the optical sensor are disposed, a band-like support member
attached to the waist portion of the subject is provided and the support
member has a pressure adjustment means for adjusting pressure when

being attached to the waist portion of the subject.
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