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FIG.6
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FIG.8

4 N

< Estimation of length of each phase in case where menstruation period
is divided into five phases>

(1)Menstruation Phase =1~a

(2)Diet Phase =(a+1)~{Average number of days during the period
(Follicular Phase)  -(14+b)}
;or
=(a+1)~{Minimum number of days during the period
-(14+b)}

(3)Before-and-After  ={Average number of days during the period-(14+b-1)-2}
Ovulation Phase ~{Average number of days during the period-(14+b-1)+2}
(Ovulation Phase)  ;or
={Minimum number of days during the period-(14+b-1)}
~{Minimum number of days during the period-(14+b-1)}
;or
={Maximum number of days during the period-(14+b-1)}
~{Maximum number of days during the period-(14+b-1)}

(4)PMS Prevention ={Average number of days during the period-(14+b-1)+

Phase 2+1}~{Average number of days during the period-(7+c)}

(First Half of or

Luteal Phase) ={Minimum number of days during the period-(14+b-1)
+1}~{Minimum number of days during the period-(7+c)}
;or

={Maximum number of days during the period-(14+b-1)
+1} ~{Minimum number of days during the period-(7+c)}

(5)PMS Phase ={Average number of days during the period-(7+c)+1}
(Latter Half of ~{Next menstruation input date-1}
Luteal Phase) ;or

={Minimum number of days during the period-(7+c)+1}
~{Next menstruation input date-1}

a" means the length of menstruation phase,typically four days;

“b” means an adjustment interval for before-and-after ovulation
phase, typically three days;and

“c” means an adjustment interval for PMS phase,typically 0 day.

Notes:
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FIG.10
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FIG.11

(

\

Take a rest leisurely without
any strain because you are
likely to feel tired in this phase.

Vitamin B,C for roughness of skin
Calcium and magnesium for irritation
Deep breathing when irritated

Food recommended:
Fermented soybeans,spinach,

banana j




U.S. Patent May 8, 2007 Sheet 12 of 21 US 7,214,196 B2

FIG.12
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FIG.14
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FIG.15
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FIG.19

r Y
< Estimation of length of each phase in case where menstruation

period is divided into four phases >

(1)Menstruation Phase =1~a

(2)Diet Phase =(a+1)~{Average number of days during the
(Follicular Phase) period -(14+b)+2} ;or
=(a+1)~{Minimum number of days during the
period -(14+b)}

(3)PMS Prevention ~ ={Average number of days during the period

Phase -(14+b-1)+2+1}
(First Half of ~ {Average number of days during the period
Luteal Phase) -(7+c)} ;or

={Minimum number of days during the period

-(14+b-1)+1}

~{Minimum number of days during the period
-(7+c)} ;or

={Maximum number of days during the period
-(14+b-1)+1}

~{minimum number of days during the period
-(7+c)}

(4)PMS Phase ={Average number of days during the period
(Latter Half of -(7+c)+1}

Luteal Phase) ~{Next menstruation input date-1}
;or
={Minimum number of days during the period
-(7+c)+1}
~{Next menstruation input date-1}

Notes: “a” means the length of menstruation phase, typically
four days;
“b” means an adjustment interval for ovulation day, typically
0 day;and
“c” means an adjustment interval for PMS phase, typically
0 day.
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FIG.20

4 N\

< Estimation of length of each phase in case where menstruation
period is divided into three phases >

(1)Menstruation Phase =1~a

(2)Diet Phase =(a+1)~{Average number of days during the
(Follicular Phase)  period -(14+b)+2}
;or

=(a+1)~{Minimum number of days during the
period -(14+b)}

(3)PMS Phase ={Average number of days during the period
(Luteal Phase) -(14+b)+2+1}
~ {Next menstruation input date -1}
;or
={Minimum number of days during the period
~(14+b)+1}

~{Next menstruation input date -1}

“_"

Notes: "a” means the length of menstruation phase, typically four
days;and
“b” means an adjustment interval for ovulation day, typically
0 day.
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1

APPARATUS FOR MEASUREMENT OF
WOMAN’S BODY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus for mea-
surement of woman’s body having capability of informing a
woman user of her physical condition indicated by the
different phases repeated with a period of one month such as
menstruation phase, diet phase, before-and-after ovulation
phase, PMS (Premenstrual Syndrome) prevention phase and
PMS phase.

2. Prior Art

The woman’s physical condition indicated by the different
phases repeated with a period of one month is intimately
related to the basal body temperature, and it has been well
known that the basal body temperature is transferred from
low temperature term to high temperature term after passing
across the boundary of ovulation day, and then transferred
from high temperature term back to low temperature term
after passing across the boundary of menstruation start day.
In the past, such relation has been utilized in such manner
that the progress of the basal body temperature of a woman
is measured with a clinical thermometer for women at
getting-up time in every morning and manually recorded on
a list or a graph for determining the physical condition or the
phase of the woman in which she is currently positioned.

The prior art measurement of basal body temperature
using the clinical thermometer for women, as described
above, is defective in that the measurement is very cumber-
some and the greater burden is imposed to a person under
test. Bven if a person desires to only know the number of
days during a menstruation period she must record by
herself for complicated calculation of the days.

Furthermore, the previous measurement apparatus for
body weight, percent fat, etc. have been designed to only
display the measurement result of body weight or percent
fat. The previous apparatus could produce no advice infor-
mation based on the body weight or percent fat in connection
with the menstruation period, despite of the intimate relation
present therebetween.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
apparatus for measurement of woman’s body that can solve
the prior art problem as described above, that makes possible
for everybody to rapidly and easily know the physical
condition indicated by the different phases including PMS
(Premenstrual Syndrome) phase repeated with a period of
one month, and that can give the advice information to a
person under test about any optimum nutritive substance to
be ingested and/or any proper action to be taken on that
measurement day, based on the physical condition, the
percent fat, etc.

According to one aspect of the present invention there is
provided an apparatus for measurement of woman’s body,
comprising: a body parameter input unit; a menstruation
date input unit; a physical condition phase estimation unit;
and a display unit, wherein

said body parameter input unit enters the body parameter
of a person under test,

said menstruation date input unit enters the date of
menstruation of the person under test,

said physical condition phase estimation unit estimates
the phase of physical condition of the person under test to
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which the measurement day belongs, based on the date of
menstruation of the person under test entered by said men-
struation date input unit and the formulas for estimation of
phase of body condition, and

said display unit, after determining any change in body
parameter based on the body parameter entered by said body
parameter input unit, displays the advice information effec-
tive for the person under test to pay attention in living on that
measurement day, based on the change in body parameter
determined and on the phase of physical condition of the
person under test to which the measurement day belongs and
estimated by said physical condition phase estimation unit.

In one embodiment of the present invention said body
parameter includes at least one of the body weight, percent
fat or body fat mass, blood pressure and pulse rate.

In another embodiment of the present invention said
phase of physical condition includes a menstruation phase,
a diet phase, a before-and-after ovulation phase, a PMS
prevention phase and a PMS phase.

In further embodiment of the present invention said phase
of physical condition includes a menstruation phase, a diet
phase, a PMS prevention phase and a PMS phase.

In yet further embodiment of the present invention said
phase of physical condition includes a menstruation phase,
a diet phase and a PMS phase.

In yet further embodiment of the present invention said
change in body parameter includes a rate of change in body
parameter.

In yet further embodiment of the present invention said
advice information includes the information about nutrition
to be ingested by the person under test and about action to
be conducted by the person under test.

According to another aspect of the present invention there
is provided an apparatus for measurement of woman’s body,
comprising: at least one of a body weight input unit, a body
fat input unit for entering body far rate or body fat mass, a
blood pressure input unit and a pulse rate input unit; a
physical condition estimation unit; and a display unit,
wherein

said physical condition estimation unit estimates the
physical condition on the measurement day, based on the
date of menstruation entered and the formulas for estimation
of phase of body condition,

said display unit displays various kinds of advice infor-
mation about an action, nutrition and the like optimized to
the physical condition on the measurement day, based on at
least one of the change in body weight provided by the body
weight input unit, the change in percent fat or body fat mass
provided by the body fat input unit, the change in blood
pressure provided by the blood pressure input unit and the
change in pulse rate provided by the pulse rate input unit, as
well as based on physical condition estimated.

In one embodiment of the present invention said physical
condition is at least one of a menstruation phase, a diet
phase, a before-and-after ovulation phase, a PMS prevention
phase and a PMS phase.

In another embodiment of the present invention said
physical condition is at least one of a menstruation phase, a
diet phase and a luteal phase.

In further embodiment of the present invention said body
weight input unit includes keys for manually entering the
body weight value.

In yet further embodiment of the present invention said
body weight input unit is a body weight meter.

In yet further embodiment of the present invention said
body fat input unit includes keys for manually entering
percent fat or body fat mass.
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In yet further embodiment of the present invention said
body fat input unit is a body fat meter.

In yet further embodiment of the present invention said
blood pressure input unit includes keys for manually enter-
ing blood pressure value.

In yet further embodiment of the present invention said
blood pressure input unit is a blood pressure meter.

In yet further embodiment of the present invention said
pulse rate input unit includes keys for manually entering
pulse rate.

In yet further embodiment of the present invention said
pulse rate input unit is a pulse rate meter.

In yet further embodiment of the present invention said
display unit includes an LCD element that displays at least
one of body weight, percent fat, body fat mass, blood
pressure and pulse rate, and a plurality of LED elements that
display the physical condition of a woman.

In yet further embodiment of the present invention said
display unit includes a display area of compact size on which
at least one of body weight, percent fat, body fat mass, blood
pressure and pulse rate; as well as the measurement day,
position of the measurement day relative to the menstruation
day, the number of days elapsed since the menstruation day
up to the measurement day, the number of days during the
previous menstruation period and the name of physical
condition are displayed.

In yet further embodiment of the present invention said
display unit includes a display area of compact size on which
a graph representing at least one of the change in body
weight, change in percent fat, change in body fat mass,
change in blood pressure and change in pulse rate during a
menstruation period; as well as the measurement day, posi-
tion of the measurement day relative to the menstruation
day, the number of days elapsed since the menstruation day
up to the measurement day, and the number of days during
the previous menstruation period are displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in more detail
with reference to the accompanying drawings, in which:

FIG. 1 is an external view of an apparatus for measure-
ment of woman’s body according to one embodiment of the
present invention;

FIG. 2 is a block diagram illustrating functional elements
of the apparatus for measurement of woman’s body, as
shown in FIG. 1;

FIG. 3 is a main flow chart illustrating a procedure for
giving advice information to a person under test, based on
the physical condition of the person and the measurement
result according to the present invention;

FIG. 4 is a flow chart illustrating the procedure of
initialization;

FIG. 5 is a flow chart illustrating the procedure of entering
the date of menstruation;

FIG. 6 is a flow chart illustrating the procedure of
measurement;

FIG. 7 is a view illustrating one example of display on the
display unit;

FIG. 8 is a view illustrating another example of display on
the display unit;

FIG. 9 is a view illustrating further example of display on
the display unit;

FIG. 10 is a view illustrating one example of a display unit
formed by an LCD element and a plurality of LED elements;
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FIG. 11 is a view illustrating another example of a display
unit formed by an LCD element and a plurality of LED
elements.

FIG. 12 is an external view of an apparatus for measure-
ment of woman’s body according to a second embodiment
of the present invention;

FIGS. 13A and 13B are external views of an apparatus for
measurement of woman’s body according to a third embodi-
ment of the present invention.

FIG. 14 is an external view of an apparatus for measure-
ment of woman’s body according to a fourth embodiment of
the present invention.

FIG. 15 is an external view of an apparatus for measure-
ment of woman’s body according to the fifth embodiment of
the present invention;

FIG. 16 is an external view of an apparatus for measure-
ment of woman’s body according to a third embodiment of
the present invention;

FIG. 17 is an external view of an apparatus for measure-
ment of woman’s body according to a fourth embodiment of
the present invention;

FIG. 18 is an external view of an apparatus for measure-
ment of woman’s body according to a fifth embodiment of
the present invention;

FIG. 19 is a view illustrating another example of calcu-
lation formulas for determining the physical condition;

FIG. 20 is a view illustrating further example of calcula-
tion formulas for determining the physical condition; and

FIG. 21 is a view illustrating another example of advice
information according to blood pressure (or pulse rate) and
the physical condition.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 is an external view of an apparatus for measure-
ment of woman’s body according to one embodiment of the
present invention. As shown in FIG. 1, the apparatus for
measurement of woman’s body 10 comprises a bioelectrical
impedance meter 20 with a weight meter included therein,
and a control box 40 connected to the bioelectrical imped-
ance meter 20 through the wireless communication using
infrared ray, electromagnetic wave, etc.

In this embodiment the bioelectrical impedance meter 20
is connected to the control box 40 via the wireless commu-
nication using infrared ray, electromagnetic wave, etc., as
described above. However, they may be connected to each
other via a typical electrical cable.

Arranged on the top surface of the bioelectrical imped-
ance meter 20 are constant current supplying electrodes 21a,
214 and voltage measurement electrodes 22a, 22b. Mounted
on the front surface of the control box 40 are a group of
operation keys such as a power key 41a, a measurement key
41b, a record key 41c¢, a menstruation key 41e, a determi-
nation key 41f, a selection key 41g, a cancel key 414, a reset
key 41i and a direction key 41;. In addition, a display unit
42 is also mounted on the front surface of the control box 40.
As can be seen in FIG. 1, the direction key 41; consists of
“—" key, “<"" key, “1”’key and “|” key.

FIG. 2 is a block diagram illustrating functional elements
of the apparatus for measurement of woman’s body, as
shown in FIG. 1. As shown in FIG. 2, the bioelectrical
impedance meter 20 with a weight meter includes constant
current supplying electrodes 21a, 215, a high-frequency
constant current circuit 23 for producing a weak high-
frequency constant current fed to the constant current sup-
plying electrodes 21a, 215, voltage measurement electrodes
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22q, 22b, a voltage measurement circuit 24 for measuring
the voltage across the voltage measurement electrodes 22a,
225, a body weight measuring unit 25 for measuring the
body weight of a person under test, an A/D converter 28 for
A/D converting the measured voltage and body weight, and
a wireless communication section 29.

The control box 40 includes a data input unit 41 having a
group of operation keys 41a to 41; for entering a measure-
ment start command, a menstruation phase data, etc., a
display unit 42 for displaying the measured percent fat, body
fat mass, body weight, etc., and the determined physical
condition, etc., a clock unit 43 for determining the date and
time of measurement, and a memory unit 44 for storing the
measured percent fat, body fat mass, the determined date
and time, etc. The control box 40 further includes a CPU 45
for evaluating the physical condition of a woman repeated
substantially for a period of one month and for determining
the corresponding advice information, based on the men-
struation phase data entered by the input unit 41 and the
measured percent fat, body fat mass, body weight, etc. The
CPU 45 further controls storage of various data to the
memory unit 44 and display of various data on the display
unit 42. In addition, a wireless communication section 46 is
included in the control box 40.

In this embodiment the functional elements are grouped to
be separately included in the bioelectrical impedance meter
20 and the control box 40. However, the present invention
is not limited to such configuration. For example, the CPU
45 may be included in the bioelectrical impedance meter 20,
not in the control box 40. Furthermore, the bioelectrical
impedance meter 20 may be integral with the control box 40.

An operation of the apparatus for measurement of wom-
an’s body according to the embodiment as above will now
be described in more detail.

FIGS. 3 to 6 are flow charts illustrating the operation of
the apparatus for measurement of woman’s body according
to the present invention. First of all, the main program for
operation of the apparatus will be described with reference
to FIG. 3. In step S1 a person under test depresses a power
key 4la to turn ON the apparatus for measurement of
woman’s body 10. In step S2 the initialization is performed.
The process of initialization will be described later in more
detail.

After depressing a menstruation key 4le or a measure-
ment key 415 the program proceeds to step S3 or S4
respectively.

In step S3 the date of menstruation is entered. The process
will be described later in detail. In step S4 the measurement
is performed. In particular the body weight and the bioelec-
trical impedance of a person under test is measured and the
result is displayed, as described later in detail.

In step 5 an auto-power off timer is counted up. The timer
is reset upon power up or by the key operation. In step 6 a
check is made to determine whether the predetermined time
period has been passed. If not, the program returns to step
S5. In step S7 the power is turned OFF.

Next, the process of initialization (step S2) will be
described in detail with reference to FIG. 4. The initializa-
tion is performed only when the power key is depressed for
the first time or the reset key is depressed. The determination
of whether the power key is depressed for the first time is
made in any commonly known method. For example, a
variable called “an initialization flag” is provided, and it is
set when the initialization is performed. Then, the flag is
tested at the first step in which the initialization is to be
performed. If it is found that the flag has been set then no
further initialization is performed.
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In step S21 the internal variables are initialized. In step
S22 the inside clock is set at the current date and time. In
step S23 the date of previous menstruation and the number
of days during the menstruation period are entered if the
person under test knows them. In step S24 the personal body
information such as sex, height, age, etc., is entered. The
apparatus 10 is originally designed for use with a woman,
but it may be used with a man if the sex is set to “man” to
measure the percent fat, body fat mass, etc. for the man.

Then, the process of entering the date of menstruation
(step S3) will be described in detail with reference to FIG.
5. In step S31 the date of menstruation is entered. In step S32
the number of days during the menstruation period, the
average number of days during the menstruation period, the
maximum number of days during the menstruation period
and the minimum number of days during the menstruation
period are calculated, based on the date of menstruation just
entered and the date of previous menstruation stored.

Next, the process of measurement (step S4) will be
described in detail with reference to FIG. 6. In step S40 the
CPU 25 estimates the phase of physical condition. The date
of menstruation entered at step S23 in FIG. 4 or at step S31
in FIG. 5 is considered as the start date of menstruation.
Initially the number of days elapsed since the date of
previous menstruation is calculated. If the number of days
elapsed exceeds the minimum number of days during the
menstruation period calculated at step S32 in FIG. 5 then a
message is displayed on the display unit 42, informing that
“the menstruation day becomes soon. When the menstrua-
tion starts, depress the menstruation key and enter the date
of menstruation”. If the menstruation starts on the measure-
ment day or even if the menstruation already started before
the measurement day, but the measurement has not yet been
done, then the menstruation key is depressed and the date of
menstruation is entered, as shown at step S3 in FIG. 3.
Thereafter, the measurement key is depressed once again for
conducting the measurement process.

Then, by using the equations for estimating the phase of
physical condition, as shown in Table I, below, the first date
and the final date of menstruation is estimated and a check
is made to determine whether the measurement day belongs
to the menstruation phase. If not, the estimation and evalu-
ation process continues to be performed through the diet
phase, before-and-after ovulation phase, PMS prevention
phase and PMS phase until the phase to which the measure-
ment day belongs is found. Each of phases other than the
menstruation phase has two or more types of equations; the
top is an equation using the average number of days during
the menstruation period; the middle is an equation using the
minimum number of days during the menstruation period;
and the bottom is an equation using the maximum and
minimum number of days during the menstruation period.
Which of the equations is used may be determined by the
trial-and-error method. When the top equation is used it may
be possible that the measurement day belongs to both diet
phase and before-and-after ovulation phase. Therefore, if the
measurement day belongs to diet phase then the estimation
and evaluation process should be done also for before-and-
after ovulation phase. If the measurement day belongs to
both phases they are considered as the physical condition on
that day. The average number, maximum number and mini-
mum number of days during the menstruation period in the
equations are those that are calculated at step S32 in FIG. 5.
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TABLE I-continued

<Estimation of length of each phase in case where menstruation period is

divided into five phases>

={Maximum number of days during the
period—(14+b-1)

(1) Menstruation =1~a 5 +1)~{Minimum number of days during the
Phase period—(7+c)}
(2) Diet Phase =(a + 1)~{Average number of days during the period (5) PMS Phase ~ ={Average number of days during the
(Follicular Phase) -(14+b)} (Latter Half of  period—(7+c)+1}
;or Luteal Phase) ~{Next menstruation input date-11
=(a+1)~{Minimum number of days during the period sor
-(144b)} 10 =(Minimum number of days during the
(3) Before-and-  ={Average number of days during the period —(7+c)+1}
After Ovulation  period—(14+b-1)-2} ~{Next menstruation input date-1}
Phase (Ovulation ~Average number of days during the
Phase) period—(14+b-1)+2} Notes:
;or “a” means the length of menstruation phase, typically four days;
={Minimum number of days during the 15 “b” means an adjustment interval for before-and-after ovulation phase,
period—(14+b-1)} typically three days; and
-{Minimum number of days during the “c” means an adjustment interval for PMS phase, typically 0 day.
period—(14+b-1)}
or ‘ Table II, below, shows the phases of physical condition in
={Maximum number of days during the . . .
period—(14+b-1)} case where the menstruation occurs in 28-day period. An
. . 20 . . . .
-Maximum number of days during the interval of four days after starting the menstruation is
period-(14+b-1)} = . considered as the menstruation phase. An interval of seven
(4) PMS ={Average number of days during the . . .
Prevention Phase  period—(14+b—1)+ days from the next day is considered as the diet phase. An
firStl}ijﬁf of 2+1.};{A"er?lge number of days during the interval of five days from the next day is considered as the
t - (7+ . .
utcal Phase) p:rr fod-(7+0)} 25 before-and-after ovulation phase. An interval of five days
={Minimum number of days during the from the next day is considered as the PMS prevention
Pel“"db‘d(ll‘.”b‘l) oot of dove dusie phase. Finally an interval of a week from the next day is
+1)~ t . . .
I I Hmber of cays cunng the considered as the PMS phase. Any change in physical
period-(7+c)} .. . : :
‘or condition for each of the phases is shown in Table II [this
figure].
TABLE II
<Example of Main Physical Variation Occurred with Days since Menstruation (28-day period)>
Menstruation Before and
Technical Phase After Ovualtion
Terms Follicular Phase Luteal Phase
Terms | Days 1|2|3 4 5|6 78 9|10‘11 12|13 14 15|16 17|1s|19|20 21] 22 23|24|25‘26|27|28
Marked on
Measuring (Menstruation | @ Diet Phase @ Before and @PMsS @PMS Phase
Unit Phase After Ovulation Prevention
Phase
Change in | Basal — Decrease with| Stable at Lower Level Slightly Increase Higher Level Higher Level
Physical Metabo- | Start of ———— Tend to Gradually| — Increase after
Condition | lism Menstruation Increase Ovulation
Condition| Pay attentionto  Swelling gone down; Changed in physical condition before Heavy swelling appeared
cold or anemia; Physically lightened for and after oyulatiop - (tending fo increase in
Poor circulation  becoming activity; (Chfmged in p(lilysi;:alb condition after body weight);
of blood, Ranid ; ovulation: gradually becoming poor Headache or
Stomachache: ph;?;icfa‘liiaoo‘izg n condition or swelling appeared) stomachache;
Stiffness of Good chance for diet; Feel lassitude or sleepy
shoulder of e e Irritation: desire to have a
Skin and h d
headache co;(liiiﬁm' rm oo food containing much
Relieving salt or sugar;

constipation or
suffering from
diarrhea;
Gradually
restoring in
latter half
interval

Mentally stable.

Do exercise
without any
strain

|

| Se—

Increase of appetite (Diet
should be avoided);
Others: various
physically and mentally
uncomfortable
conditions.

>DD|

> |:| | | | Do exercise without any stra.i[r>
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In the embodiment as above the menstruation period is
divided into five phases. However, it may be divided into
four phases: menstruation phase, diet phase (follicular
phase), PMS prevention phase and PMS phase. Or alterna-
tively it may be divided into three phases: menstruation
phase, diet phase (follicular phase) and luteal phase. If the
period is divided into four phases then the number of days
for each phase is calculated using the equations for estimat-
ing the phase, as shown in Table III, below. On the other
hand, if the period is divided into three phases then it is
calculated using the equations in Table IV, below.

TABLE III

<Estimation of length of each phase in case where menstruation
period is divided into four phases>

(1) Menstruation =1 ~a

Phase

(2) Diet Phase
(Follicular Phase)

=(a+1)~{ Average number of days during the
period —(14+b)+2};0r

=(a+1)~{Minimum number of days during the
period —(14+b)}

={Average number of days during the period
—(14+b-1)+2+1}

~{Average number of days during the period
—(7+¢)} ;or

={Minimum number of days during the period
—(14+b-1)+1}

~{Minimum number of days during the period
—(7+c)} sor

={Maximum number of days during the period
—(14+b-1)+1}

~{minimum number of days during the period
-(7+¢)}

={ Average number of days during the period
—(T+c)+l}

~{Next menstruation input date-1}

sor

={Minimum number of days during the period
—(7+c)+ 1}

—{Next menstruation input date-1}

(3) PMS
Prevention Phase
(First Half of
Luteal Phase)

(4) PMS Phase
(Latter Half of
Luteal Phase)

Notes:

“a” means the length of menstruation phase, typically four days;

“b” means an adjustment interval for ovulation day, typically O day; and
“c” means an adjustment interval for PMS phase, typically 0 day.

TABLE IV

<Estimation of length of each phase in case where menstruation
period is divided into three phases>

(1) Menstruation =l~a

Phase

(2) Diet Phase
(Follicular Phase)

=(a+1)~{ Average number of days during the
period —(14+b)+2}

sor

=(a+1)~{Minimum number of days during the
period —(14+b)}

={Average number of days during the period
—(14+b}+2+1}

~{Next menstruation input date -1}

sor

={Minimum number of days during the period
—{14+b)+1}

~{Next menstruation input date -1}

(3) PMS Phase
(Luteal Phase)

Notes:
“a” means the length of menstruation phase, typically four days; and
“b” means an adjustment interval for ovulation day, typically O day.

If the information that one desires to know is that in the
phase suitable for the diet or if there is no need to specify the
ovulation day then the diet phase may be combined with the
before-and-after ovulation phase to consider as the diet
phase. In addition, the PMS prevention phase may be
combined with the PMS phase to consider as the PMS phase
(luteal phase). In this way the menstruation period may be
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divided into three phases. If the information that one desires
to know is of swelling the menstruation period may be
divided into four phases.

For a person who has a possibility of greater change in
menstruation period, if the period is divided into five phase,
the number of days during any one phase may become very
small or may become zero, as the case may be, that provides
no meaning. Therefore, for such person, it is preferred that
the period is divided into four or three phases.

In step S41 a message informing that “mount on the
impedance meter” is displayed on the display unit 42 in
flashing form. Depressing the cancel key 41/ returns the
program back to step S2.

In step S42 the person under test mounts on the bioelec-
trical impedance meter 20 having the weight meter included
therein with the bear feet within 30 seconds in such marner
that the toes of left and right soles of the person are in
contact with the constant current supplying electrodes 21a
and 215, and the heels of left and right soles of the person
are in contact with the voltage measurement electrodes 22a
and 22b. Then the weight measuring unit 25 detects the load
to start measurement of the body weight. In step S43 the
weak high-frequncy constant current produced in the high-
frequncy constant current circuit 23 is applied to the toes of
the person via the constant current supplying electrodes 21a
and 215 so that it flows through the lower abdominal region
of the person between the both feet. Then the voltage across
the voltage measurement electrodes 22a and 220 is mea-
sured with the voltage measuring circuit 24 so that a “BI”
(bioelectrical impedance) is derived. In step S44 the percent
fat and body fat mass are calculated, based on the derived
BI. If the apparatus has no weight meter included therein it
is possible to enter the body weight by using the direction
key 41 and the determination key. The average body weight
for men and women are stored in the memory unit so that it
is only necessary to increase/decrease the weight value with
the direction key 41/ and to determine the value with the
determination key. If there is no body fat meter provided in
the apparatus the relevant value may be entered manually in
the same manner.

In step S45 the advice information is selected according
to the change in percent fat or body fat mass and the physical
condition. Table V, below, shows one example of the advice
information. For example, if the change in percent fat is
increased over 0.5% and the physical condition is positioned
in the menstruation phase then the advice information
“about some light stretch exercised to increase the metabo-
lism while relaxing and about action and nutrition for
relieving menstruation pain” is selected. Table V shows the
advice information according to the percent fat and the
physical condition. However, the percent fat may be
replaced with the body fat mass, body weigh or pulse rate
and/or blood pressure. In such case, of course, the different
advice information is used. The pulse rate and blood pres-
sure may be measured with the pulse rate meter and blood
pressure meter, respectively. They may be entered manually,
as in the case of manual entering of the body weight. The
advice information according to the change in body weight
and the physical condition is substantially same as that
according to the percent fat and the physical condition in
Table V. However, in case of percent fat, “no change in
percent fat” is defined as any change within £0.5%, but in
case of body weight, “no change in body weight” is defined
as any change within +0.1%.
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Increase in
Percent fat |

Advise to do light stretch
for increasing metabolism
while relaxing; and
Advise about proper
action and suitable
nutrition for relieving
menstruation pain.

No change in
Percent fat
(within +0.5%)

Make it easy yourself;
Advise about breathing
method for increasing
metabolism and
improving circulation of
blood; and

Advise about proper
action for relieving
menstruation pain.

Decrease in
Percent fat |

Take a rest; and

Advise to have massage,
to do exercise and to take
meal for relieving
menstruation pain.

Advise to do slightly
hard aerobics;

Advise about meal
likely to provide
weight reduction; and
Instruct to correct
one’s behavior.

Advise to do aerobics
for efficiently
reducing body weight;
and

Advise about meal
suitable for providing
diet effect.

Swelling is eliminated
and body weight is
reduced; and

Advise to do exercise
for tightening, with

Watch with a jealous
eye!

Advise about action
not to increase body
weight, suitable
aerobics, and proper
nutrition for
restoration from
fatigue.

Gradually become
difficult to be lean,
but make comfortable;
Advise to do light
aerobics for longer
period of time; and
Advise about proper
nutrition for
restoration from
fatigue.

Advise to do exercise
for tightening to
maintain the body
shape; and

The physical

Advise to do light
aerobics and to take
meal for reducing
swelling; and

Prepare in an easy
state for PIVIS phase.

Advise to do exercise
for eliminating any
irritation and to take
meal for preparation
for PIVIS phase; and
Advise about a water
intake not to produce
swelling in latter time.

Advise to do exercise
for making relax, and
Advise about meal for
adjusting physical
condition for

Advise about meal for
eliminating or at least
relieving swelling; and
Make comfortable to
eliminate irritation.

Advise about meal and
proper action for
prevention of swelling;
Advise to do exercise
for eliminating any
irritation; and

Advise to live in an easy
state.

Advise about proper
action and nutrition for
relaxing, and

Advise mentally not to
have any excessive

some muscle training condition is gradually preparation for PMS effort.
as the central item to becoming poor, so pay  phase.
maintain the attention.
condition.
(D Menstruation (2) Diet Phase (3) Before-and- & PMS (5 PMS Phase
Phase After Ovulation Prevention Phase
Phase
30

Table VI, below, shows another example of advice infor-
mation according to the change of blood pressure or pulse
rate and the physical condition. It has been well known in the
gynecology that the woman’s body has the periodical
change in blood composition and heart blood vessel function
occurred with the periodical change in sex hormone. Espe-
cially in luteral phase, storage of body water occurs, and
therefore, there is tendency to pressurize the blood vessel
and to increase the blood pressure due to the increased body
water. Also in such phase, due to increase in body tempera- 40
ture and metabolism, the pulse rate also tends to increase. If

such increase in blood pressure and pulse rate becomes
excessive then it may adversely affects the PMS symptom
such as headache, fatigue, languor, etc. If there is rapid
increase in blood pressure found in such phase that the blood
pressure is inherently unlikely to increase then it is expected
that it may have relation to some disease. Accordingly it is
possible to prompt the person to pay attention. In case where
the menstruation period is divided into three or four phases
the advice information can be displayed in the same marner
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TABLE VI

as the case where it is divided into five phases.

Increase After menstruation the
in blood blood pressure (pulsation)
pressure will be decreased, but pay

attention not to further
increase.

Save salt as much as
possible and keep quiet.
When suffering from
heavy headache or
stomachache, take a rest
without any strain.

(pulsation) 1

No change in Make it easy on yourself;

blood Advise to have massage
pressure for relieving menstruation
(pulsation)  pain; and

Advise about breathing
method for improving
circulation of blood.

Decrease in
blood
pressure
(pulsation) |

Advise to have massage
for relieving menstruation
pain; and

Advise about breathing
method for improving
circulation of blood.

Any increase in blood
pressure (pulsation), if
any, in this phase may
be a symptom of any
disease.

Pay attention to save
salt. If you feel poor
physical condition go
to see a doctor for
advice.

There is no problem.
Advise to do exercise
positively.

There is no problem.
Advise to do exercise
positively; and
Advise to do stretch
exercise for improving
circulation of blood.

Give a comment that
there may cause big
change in physical
condition in this
phase, and advise to
save salt and to adjust
the physical condition.

There is no problem.
Advise to do exercise
positively, while
paying attention to
any change in physical
condition.

There is no problem.
Advise to do exercise
positively, while
paying attention to
any change in physical
condition; and

Advise to do stretch

Because of possibility
that the blood pressure
(pulsation) is further
increased after
entering PMS phase,
pay attention to save
salt, to take a lot of
vegetable and to adjust
the physical condition
in advance.

Advise to do exercise
for eliminating any
stress.

Advise about water
and salt intake not to
produce any swelling.

Advise to do exercise
for making relax;
Advise about meal for
adjusting physical
condition for
preparation for PIVIS
phase; and

In this phase the blood
pressure (pulsation) is
likely to be increased, so
save salt as much as
possible and keep quiet.
When suffering from
heavy headache or
stomachache, take a rest
without any strain. (Give
an advice about a meal
for prevention of
swelling.)

Advise about proper
meal and action to
prevent any swelling;
Advise to do exercise for
eliminating any stress;
and

Advise to live in an easy
state.

Advise about proper
action and nutrition for
making relax; and
Advise mentally not to
have any excessive
effort.
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TABLE VI-continued

exercise for improving
circulation of blood.

(1) Menstruation
Phase

(3 Diet Phase

(3) Before-and-
After Ovulation
Phase

Advise about
breathing method for
improving circulation
of blood.

@ PMS

Prevention Phase

(3) PMS Phase

In step S45 a check 1s made to determine whether there is
any rapid change in body weight occurred. It has been
known that the proper weight reduction rate is 2~3% of the
body weight before weight reduction for the interval of one
month. The rate of change in body weight is defined by the
following equation:

Rate of change=(weight value on measurement day-
average value for previous three days)+(average
value for previous three days)x100

For example, assuming that the weight values on the
measurement day, one day before, two day before and three
day before are 50.5 kg, 49.7 kg, 49.2 kg, 50.3 kg, respec-
tively, the rate of change in body weight equals 1.6%. If no
measurement was done on any one of the previous three
days then the average value for remaining two days is used
as the average for previous three days. Furthermore, if the
measurement was done on only one of the previous three
days then the weight value for that day is used as the average
for previous three days. If the body weight is increased due
to disordered meal such as excessive eat and drink it is
preferable to calculate the rate of change relative to the
previous day in order for the person to restore the previous
body weight as soon as possible. However, such method
could not be performed if no measurement was done.
Therefore, in order to handle such case, the rate of change
in body weight is derived, based on the average for previous
three days.

Next, description is made to what percentage is defined as
the rapid rate of change in body weight. According to the
probability statistics method the rate of change not less than
x1.5 standard deviation can not be occurred in the usual
case. The measurement of body weight was done with
certain population and the rate of change at standard devia-
tion of 1.5 was calculated, which resulted in the rate of 1.4%.
Accordingly the rate of change not greater than -1.4% and
not less than 1.4% is defined as the rapid rate of change.

In the above description the rate of change in body weight
has been described, but the rapid rate of change is also
determined in the same manner for the percent fat, body fat
mass, blood pressure and pulse rate.

In step 46 the measurement result is displayed. FIG. 7
shows one example of display on the display unit 42. The
body weight and the percent fat are displayed on an upper
half of the compact size display area. In addition, the number
of days elapsed since the previous menstruation and the
number of days during previous menstruation period are
displayed on a lower half of the display area. The number of
days during previous menstruation period may be one during
the last time menstruation period or during the menstruation
period of two times before. Alternatively it may be replaced
with either one of the average, minimum or maximum
number of days during the menstruation period. The name of
phase of physical condition is displayed at the bottom of the
display area. In this example the message “in PMS phase”
is displayed. If the measurement day belongs to two phases
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they are considered as the physical condition on that day.
Because of all the necessary information displayed on the
compact size display area the person can readily understand
all the matter.

FIG. 8 shows another example of display. In this example
the advice information about the nutrition and action suit-
able for the physical condition is displayed. For example,
Chinese medicine or herb (or aroma therapy) suitable for the
physical condition may be displayed. FIG. 9 shows further
example of display in which a graph of body weight within
the menstruation period, a position information of the mea-
surement day relative to the date of previous menstruation,
the number of days elapsed since the date of previous
menstruation and the number of days during the previous
menstruation period are displayed on the compact size
display area. The number of days during the previous
menstruation period may be one during the last time men-
struation period or during the menstruation period of two
times before. Alternatively it may be replaced with either
one of the average, minimum or maximum number of days
during the menstruation period. According to such display
format the person under test can visually understand the
change in body weight in view of a period of one month. The
graph may show the percent fat, body fat mass, pulse rate or
blood pressure, instead of body weight.

FIG. 10 shows the display unit 42 formed by an LCD
(liquid crystal display) element and a plurality of LED (light
emitting diode) elements. The LCD element is positioned at
upper left of the display unit for displaying only body weight
and percent fat. Under the LCD element the LED element
each marked by a circle (O) are positioned on a line
representing the basal body temperature. One of the LED
elements of which position corresponds to the phase of
physical condition on that measurement day is operated to
flash. In this example it is apparent that the person under test
is positioned at the before-and-after ovulation phase. The
LED elements, if used, can reduce the cost of the display
unit.

FIG. 11 shows the LED elements positioned on a straight
line.

Such display format is very useful for understanding the
change in physical condition in view of the menstruation
period and for improving the physical condition.

In step S47, after elapsing the predetermined time inter-
val, a message “depress the record key for data storage” is
displayed on the display unit 42. When depressing the record
key 41¢ the measurement result of “BI”, body weight, etc.
is stored in the memory unit 44. Then the procedure returns
to the main program.

Now, other embodiments of the present invention will be
described. FIG. 15 is a perspective external view of an
apparatus for measurement of woman’s body according to a
second embodiment of the present invention. This apparatus
50 as shown in FIG. 15 is different from the apparatus 10 of
the first embodiment as shown in FIG. 1 in that a bioelec-
trical impedance meter with a weight meter included therein
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is not separated from, but is integrated with a control box.
Constant current supplying electrodes 51a, 515, voltage
measurement electrodes 52a, 525, operation keys 53 and a
display unit 54 are mounted on an upper surface of the
apparatus 50.

Now, other embodiments of the present invention will be
described. FIG. 12 is a perspective external view of an
apparatus for measurement of woman’s body according to a
second embodiment of the present invention. This apparatus
50 as shown in FIG. 12 is different from the apparatus 10 of
the first embodiment as shown in FIG. 1 in that a bioelec-
trical impedance meter with a weight meter included therein
is not separated from, but is integrated with a control box.
Constant current supplying electrodes 51a, 515, voltage
measurement electrodes 52a, 525, operation keys 53 and a
display unit 54 are mounted on an upper surface of the
apparatus 50.

FIGS. 13A and 13B are external views of an apparatus for
measurement of a woman’s body according to a third
embodiment of the present invention. This apparatus is
different from that of the second embodiment as shown in
FIG. 12 in that the hand electrodes 56, 57 are additionally
provided. Not only the “BI” between both feet, but also the
“BI” between both hands or between hands and feet can, of
course, be measured. For the components equivalent to those
in the second embodiment the like reference numbers are
used in FIGS. 13A and 13B. The left hand electrode 56 is
provided with a constant current supplying electrode 58a
and a voltage measurement electrode 59a. Similarly, the
right hand electrode 57 is provided with a constant current
supplying electrode 58b and a voltage measurement elec-
trode 596.

FIG. 14 is an external view of an apparatus for measure-
ment of woman’s body according to a fourth embodiment of
the present invention. This apparatus 70 is designed to
measure the “BI” between both hands, which is in contrast
to the apparatus of FIG. 12 wherein it measures the “BI”
between both feet. This apparatus 70 includes constant
current supplying electrodes 71a, 715, voltage measurement
electrodes 72a, 72b, a measurement key 73a, a menstruation
key 735, an advice information display key 73¢, direction
keys 73d, 73e¢ and a display unit 74.

Upon measurement a thumb finger of a left hand is made
contact with the electrode 71 and a palm of the left hand is
made contact with the electrode 72a. In the similar manner
a thumb finger of a right hand is made contact with the
electrode 715 and a palm of the right hand is made contact
with the electrode 725.

FIG. 15 is an external view of an apparatus for measure-
ment of woman’s body according to a fifth embodiment of
the present invention. A blood pressure/pulse rate meter 80
is connected to the body measurement apparatus 50 of the
second embodiment in FIG. 12 via a cable or wireless
communication 90 using an infrared ray, etc. Reference
number 81 shows a cuff for a wrist. In this embodiment the
advice information not only about body weight and percent
fat, but also about blood pressure and pulse rate can be
produced.

The apparatus may be designed not only for one person,
but also for plural persons by such configuration that the
measurement data for plural persons can be stored and a
selection key is provided for selecting any one of the
persons.

In this specification the measurement of percent fat has
been described as performed by an impedance method, by
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way of an example, but the sebum thickness method using
a caliper or other method using ultrasonic wave or near
infrared ray may be used.

In the first to fifth embodiments as above the body weight,
percent fat, body fat mass, blood pressure and pulse rate
have been described as measured by each measurement unit.
However, an alternative configuration may be used wherein
the key switches such as the direction key 41j, the determi-
nation key 417 etc., are operated for manual input of those
values. In such case a construction similar to the control box
of the first embodiment may be adopted, and therefore, the
apparatus of the present invention can be provided in the
form of portable type apparatus such as a calculator, etc.

It is apparent from the foregoing that an apparatus for
measurement of woman’s body according to the present
invention provides the advice information most suitable for
body condition of a person under test on that day, based on
the measurement results of body weight, percent fat, body
fat mass, etc. and the physical condition occurred with a
period of menstruation, which can make the person under
test readily understood her own physical condition associ-
ated with a period of menstruation and can relieve any
uncomfortable feeling due to menstruation or poor physical
condition prior to menstruation.

Because of automatic calculation and storage of the
number of days during the period, that is specific to each
person under test, without any manual calculation needed,
management of own menstruation period can easily be done
and the recorded data is highly effective for consulting the
obstetrics and gynecology.

Furthermore, because of combination of the actual mea-
surement result with the menstruation period for displaying
the most effective advice message, unlike the simple man-
agement of the number of days, the person under test can be
given the advice information according to the true physical
condition for relieving any poor physical condition associ-
ated with menstruation. The measurement is performed
simultaneously with the body weight measurement so that
the person under test is imposed substantially no burden,
unlike any prior art measurement for menstruation. There-
fore, it is very easy for everybody to continue the measure-
ment with the apparatus of the present invention for assisting
in understanding and managing the own physical condition
for longer period of time.

What is claimed is:
1. An apparatus for measurement of woman’s body,
comptrising:

at least one of a body fat input unit for entering body fat
rate or body fat mass, a blood pressure input unit and
a pulse rate input unit;

a physical condition estimation unit; and

a display unit, wherein

said physical condition estimation unit estimates the
physical condition on the measurement day, based on
formulas for estimation of phase of body condition,

said display unit displays various kinds of advice infor-
mation about an action, or about nutrition optimized to
the physical condition on the measurement day, based
on at least one of the change in percent fat or body fat
mass provided by the body fat input unit, the change in
blood pressure provided by the blood pressure input
unit and the change in pulse rate provided by the pulse
rate input unit, as well as based on physical condition
estimated; and

said pulse rate input unit includes keys for manually
entering pulse rate.
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2. An apparatus for measurement of woman’s body
according to claim 1 in which said physical condition is at
least one of a menstruation phase, a diet phase, a before-
and-after ovulation phase, a PMS prevention phase and a
PMS phase.

3. An apparatus for measurement of woman’s body
according to claim 1 in which said physical condition is at
least one of a menstruation phase, a diet phase and a luteal
phase.

4. An apparatus for measurement of woman’s body
according to claim 1 in which said body fat input unit
includes keys for manually entering percent fat or body fat
mass.

5. An apparatus for measurement of woman’s body
according to claim 1 in which said body fat input unit is a
body fat meter.

6. An apparatus for measurement of woman’s body
according to claim 1 in which said blood pressure input unit
includes keys for manually entering a blood pressure value.

7. An apparatus for measurement of woman’s body
according to claim 1 in which said blood pressure input unit
is a blood pressure meter.

8. An apparatus for measurement of woman’s body
according to claim 1 in which said pulse rate input unit is a
pulse rate meter.

9. An apparatus for measurement of woman’s body
according to claim 1 in which said display unit includes an
LCD element that displays at least one of body weight,
percent fat, body fat mass, blood pressure and pulse rate, and
a plurality of LED elements that display the physical con-
dition of a woman.
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10. An apparatus for measurement of woman’s body
according to claim 1 in which said display unit includes a
display area of compact size on which at least one of body
weight, percent fat, body fat mass, blood pressure and pulse
rate; as well as the measurement day, position of the
measurement day relative to the menstruation day, the
number of days elapsed since the menstruation day up to the
measurement day. the number of days during the previous
menstruation period and the name of physical condition are
displayed.

11. An apparatus for measurement of woman’s body
according to claim 1 in which said display unit includes a
display area of compact size on which a graph representing
at least one of the change in body weight, change in percent
fat, change in body fat mass, change in blood pressure and
change in pulse rate during a menstruation period; as well as
the measurement day, position of the measurement day
relative to the menstruation day, the number of days elapsed
since the menstruation day up to the measurement day, and
the number of days during the previous menstruation period
are displayed.

12. An apparatus for measurement of woman’s body
according to claim 1 in which said formulas have at least one
of a menstruation period, a length of menstruation phase, an
adjustment interval for before-and-after ovulation phase, an
adjustment interval for PMS phase, and an adjustment
interval for ovulation day as variable.
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